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THE ENGINEER 


A Seven-Day Journal 


A British Shipbuilding Achievement 


SHorTLY before the end of the year it was 
made known that work was continued through- 
out the past week, day and night, in order to 
complete the remarkable programme of sixteen 
ships of one type launched from the yard of 
a leading North-east Coast firm. Workers in 
that yard and engine works have already 
received the thanks of the Admiralty, the 
Ministry of War Transport, and the directors 
of the company for their work, which has 
enabled one of these ships to be launched every 
twenty-three days. Considering the number of 
men engaged on this work, the results are com- 
parable in every sense with the remarkable 
outputs which have been recorded in American 
shipyards. By working in teams, squads of 
riveters, joiners, electricians, and other skilled 
workers have carried on the programme with 
only a few minutes for a meal. Tribute has 
been paid by the directors to the assistance 
given by the wives and mothers of the em- 
ployees who have prepared meals at all times 
of the night, and have generally helped to keep 
the workers in a fit condition. Reviewing the 
progress made, the managing director of 
the company recently expressed his great 
satisfaction with the output achieved. Work, 
he said, had been carried on after black-out, 
and many other obstacles overcome. With 
the completion of ‘* No. 16,’’ the workers at once 
started on the laying down of ‘No. 1” ship 
for 1943, which, it is expected, will be launched 
about the middle of January. Greetings were 
received at Christmas in British shipyards from 
the workers in the American yards of the Todd 
Shipyard Corporation, who during the past 
year completed the sixty ‘‘ Ocean ”’ class cargo 
ships ordered for Great Britain. All of these 
ships were finished, and the last three will soon 
be on the high seas. 


P. & O. Tonnage Replacement 


IN a statement which he prepared for the 
102nd ordinary general meeting of the Penin- 
sular and Oriental Steam Navigation Company, 
Ltd., which was held in London on Wednesday 
last week, Mr. A. O. Lang, the deputy chairman 
of the company, made some reference to the 
tonnage losses and replacement and the diffi- 
culties connected with these matters. The 
company had, he said, suffered the loss of some 
ships as a result of enemy action, and, on the 
other hand, engagements had been entered 
into for certain new cargo tonnage, payments 
being made on account of such tonnage. The 
rebuilding of the other units of the P. & O. 
fleet will of necessity, Mr. Lang stated, be 
deferred until after the end of the war. The 
“Tonnage Replacement Reserve ”’ will assist 
towards this end, but it had been considered 
prudent by the company to add from profits 
the sum of £100,000 to that reserve fund. Mr. 
Lang went on to point out that loss of tonnage 
resulted in loss of earnings, and that until new 
ships could be built the revenues of the com- 
pany must steadily decrease, as Government 
paper could not give anything like the same 
revenue return. Subsidiaries of the company 
were also suffering from the same disability, in 
some cases severely. With this position in 
mind, the directors had decided that it would 
be prudent to write down the holdings, and, 
apart from the allocation from the profit and 
loss account referred to above, the sum of 
£400,000 from the company’s investment 
reserve had been utilised for that purpose. The 
loss of tonnage was, Mr. Lang stated, also pre- 





judicial from an E.P.T. point of view,*as invest- 
ments in Government securities were not 
regarded as capital employed in the business, 
although they represented to a large extent 
moneys received in respect of tonnage that had 
been lost, and which but for war restrictions on 
building would have been utilised to rebuild 
the ships, which will so urgently be needed. 
Again, the non-utilisation of these moneys for 
rebuilding had the effect of very much reducing 
the company’s standard for Excess Profits Tax. 


Control of Fuel (No. 3) Order, 1942 


THE Minister of Fuel and Power has made 
an Order entitled the Control of Fuel (No. 3) 
Order, 1942 (S.R. & O., 1942, No. 2510), which 
comes into force to-day, Friday, January Ist, 
1943. This Order consolidates the Waste of 
Fuel Order, 1942 (S.R. & O., 1942, No. 1261). 
and the Control of Fuel Order, 1942 (S.R. & O., 
1942, No. 1417), both of which are revoked. 
The Order empowers the Minister to control 
the use of fittings or appliances which consume 
fuel. The Minister may now give directions 
as to the manner in which such fittings or appli- 
ances shall be used. He may prohibit their 
use, either generally or by any class or descrip- 
tion of persons, and also restrict the premises 
in or at which such appliances may be used. 
The Order prohibits the consumption of fuel 
for commercial advertisements. This provision 
replaces the restriction laid down by the Waste 
of Fuel Order, 1942, which prohibited the con- 
sumption of fuel for the purpose of advertise- 
ment inside any premises. The new Order 
provides that one of the conditions under which 
fuel shall be deemed to have been wasted is the 
use or consumption of an excessive quantity of 
fuel in any period in any premises. This will 
enable proceedings to be taken against the 
occupier of premises where the quantity of any 
fuel used in any period exceeds the quantity 
used in the corresponding period, as near as 
may be, of the previous year, unless it can be 
shown that some corresponding saving in the 
consumption of other fuels has been effected or 
that the circumstances have changed to such 
an extent as to justify the increase. It will thus 
be possible, for example, to deal with house- 
holders or the occupiers of establishments whose 
consumption of gas or electricity has increased 
without reasonable cause. The Order also gives 
to persons authorised by the Minister the right 
to require information and to enter and inspect 
premises, and to inspect and test fuel fittings 
and appliances. The provisions of the Order 
do not apply to fuel used for the propulsion of 
mechanical vehicles, which has been dealt with 
by the Motor Fuel Rationing Order. As the 
Order is made under the Defence Regulations, 
the penalties for its infringement are as laid 
down in those Regulations. 


The National Coal Board 


THE first meeting of the National Coal Board 
took place in London shortly before Christmas, 
and the chair was taken by Major Lloyd George, 
Minister of Fuel and Power. Major Lloyd 
George was accompanied by Lord Hyndley, 
Controller-General of the Ministry of Fuel and 
Power and Vice-Chairman of the National Coal 
Board, and by Mr. Tom Smith, Joint Parlia- 
mentary Secretary of the Ministry. In opening 
the meeting, Major Lloyd George said that the 
occasion was an historic one, and that the 
establishment of the Board had completed the 
final stage in the Government’s plan for the 





wartime reorganisation of the coal industry 
which was set out in the White Paper on 
*Coal.”” The duty of the Board would, he 
said, be to advise the Minister, in whose hands 
the control of the industry was invested. Major 
Lloyd George appealed to the members of the 
Board to approach the problems with which 
they would be called to deal from the national 
standpoint, and on the basis of national service. 
The consumers, he went on to say, would play 
an important part in the future of the industry. 
Referring to the general position, Major Lloyd 
George said that although it was better than 
had been hoped for six months ago, it was by 
no means as satisfactory as he could wish. If, 
however, both the producers and consumers of 
coal made every effort it should be possible to 
get through the winter. The problem of the 
New Year was, he said, more serious. In view 
of the many questions with which the Board 
had got to deal, it was decided to set up a 
number of sub-committees. Four committees 
were appointed for dealing with the following 
matters :—(1) The general planning of produc- 
tion, including the allocation of district and 
regional targets, and the best means of securing 
the highest efficiency of the coal-mining 
industry, taking into consideration any improve- 
ments in machinery or methods of operation 
whereby output may be improved; (2) the 
provision of supplies, equipment, and materials 
for the conduct of mining operations; (3) 
matters relating to the maintenance of man 
power and labour productivity, including the 
enrolment of new entrants, and the instruction, 
training, and advancement of boys and youths ; 
(4)_all matters affecting the welfare of mine- 
workers, including housing, transport, and 
feeding facilities, and questions of health and 
safety, and, in particular,-such occupational 
diseases as silicosis and nystagmus, with a view 
to providing all possible preventive measures, 
clinical treatment, and rehabilitation. 


B.E.A. and B.E.A.M.A. Co-operation 


FEELING that the existence of a well-organised 
and highly efficient organisation representing 
the trade interests of the engineering industry 
in the United Kingdom is indispensable to the 
safety and economic wellbeing of this country, 
the Councils of the B.E.A. and the B.E.A.M.A. 
believe that consolidation of the existing organi- 
sations in the engineering industry is advisable, 
and they feel it their duty to give a lead in this 
matter. To this end, it is proposed to begin by 
arranging a closer co-operation between the 
B.E.A. and the B.E.A.M.A., whose member- 
ships collectively embrace the great majority of 
the more important firms engaged in the manu- 
facture of mechanical and electrical products. 
It is realised that the co-operation of other 
associations concerned with engineering pro- 
ducts would be essential in any attempt to 
provide a common voice for the engineering 
industry as a whole, and for this reason the 
co-operation of other kindred trade associations 
would be welcomed in the work of improving 
the trade organisation of the engineering 
industry. It is confidently believed that after 
a good start has been made on sound lines, 
natural and therefore healthy development will 
follow automatically by the co-operation of 
other associations concerned with engineering 
products which will provide one voice on 
common interests of the industry. It is pro- 
posed that, in the first instance, co-operation 
between the B.E.A. and the B.E.A.M.A. shall 
be achieved by setting up a joint committee. 
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Some Signposts 


Events of 1942 


By H. C. 


ECHNICAL development and progress in 
wartime must necessarily be shrouded 

even more in secrecy than is the case in 
peacetime. There are, however, some lessons 
and some changes that become evident to the 
enemy without any assistance, and looking 
back now over the naval operations of 1942 
we can detect without much difficulty indica- 
tions of future problems and future trends 
in warship design which we may pause to 
note, even amid the hurly-burly of the imme- 
diate urgency for production and reproduc- 
tion of existing designs. 
One outstanding feature of the events of 
the year has been the adaptation of the air 
weapon to maritime needs. The war in the 
Pacific provided the most dramatic example 
of this, but through the veil of secrecy about 
the Battle of the Atlantic we can also see 
notable developments that have come into 
use. In the Pacific operations the air weapon 
has been tried out under widely varying con- 
ditions, and it has been tested tactically on 
a far larger scale than has been the case in 
any other war zone. The necessary reticence 
of official bulletins leaves inevitably great 
gaps in our knowledge, so that it would be 
presumptuous to offer any ideas as being final 
conclusions. Study of the published infor- 
mation about the two historic air-sea battles 
of Coral Island and Midway Island does, 
however, suggest certain lines of thought. 
These two engagements were the first in 
the world’s history in which fleets more or 
less equally equipped with aircraft gave 
battle when separated by as much as 200 
miles. It is to be noted that both engage- 
ments were fundamentally just as much 
battles for sea power—that is to say, for sea 
control—as was the Battle of Salamis nearly 
2500 years ago or of the Spanish Armada or 
of Jutland. The strategic aim was un- 
changed ; the tactical use of weapons was 
novel. And just as in earlier battles the 
prime tactical aim was to destroy the ships 
carrying the heaviest armament, so in these 
two engagements of the Pacific war we can 
see that the prime tactical aim was the 
destruction of the vessels carrying the new air 
weapon. Coral and Midway provided the first 
large-scale test towards resolving the much- 
debated problem of vulnerability inthe aircraft 
carrier. Superficially, it might seem that the 
results completely supported those who had 
condemned the carrier on the ground of weak- 
ness. The Americans, after a considerable 
interval, officially claimed the sinking of four 
Japanese carriers and admitted the loss of 
their own “ Lexington ”’ and “‘ Yorktown.” 
We may have to wait a long time for tech- 
nical details of the destruction of the Japan- 
ese ships, but in the case of the two American 
carriers we already have information which 
has an important bearing on the problem. 
The ‘‘ Yorktown ”’ was damaged by aircraft 
attack, but not sufficiently to sink her, and 
twenty-four hours after the battle the salvage 
craft had her in hand, and “ the prospect of 
saving her appeared brighter.’’ A submarine 
attack, however, in which two torpedo hits 
were scored amidships, made her more un- 
seaworthy, and after a further sixteen hours 
or thereabouts, she capsized and sank. In 
the case of the “ Lexington,” five airborne 
torpedoes hit her as well as some bombs. 
But the damage done did not prevent her 
continuing active at a speed of 25 knots for 


after hours of concentrated attack is the best 
known—that the fabric of the modern air- 
craft carrier is not of itself more vulnerable 
to bomb or torpedo than is a battleship. 
We have no evidence to support the imagina- 
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explosions, caused by the igniting of petrol 
vapour which had seeped through fractured 
bulkheads, brought about failures of power 
in the ship and started fires. It became 
necessary to abandon ship, as these fires could 
not be controlled, while further internal 
explosions continued until nightfall. Even 
so, it was necessary for an American destroyer 
to put four torpedoes into the blazing derelict 
before she sank. These facts do not suggest 
any peculiar vulnerability in the two ships, 
and it is worth bearing in mind that the 
“* Lexington ”’ was an adapted battle-cruiser 
and not a modern carrier, though the “ York- 
town ”’ was. It would be as unreasonable to 
ascribe vulnerability to the German battle- 
cruisers of the last war on the ground that 
the “ Lutzow”’ had to be sunk by her own 
side after a severe hammering. The loss of 
the ‘‘ Yorktown” and the “ Lexington ”’ is 
popularly credited directly to air attack, 
whereas the facts show that the aerial damage 
was only contributory, and neither ship was 
immediately a victim to the air weapon. 
In this connection it is worth pointing out 
also that of the five British aircraft carriers 
that have been sunk, three were victims of 
submarines with no aircraft concerned, one 
was sunk by the gunfire of heavy German 
ships, and one only—the comparatively weak 
and elderly ‘‘ Hermes ’’—by aircraft attack. 
There is one point in all the accounts we 
have of the loss of aircraft carriers which does 
indicate a degree of vulnerability peculiar 
to the class. This is the outbreak of fires 
caused by leakage of petrol vapour through 
fractured pipes and bulkheads. It is not a 
risk which has taken anyone by surprise. 
A load of 80,000 gallons or more of octane 
spirit is manifestly a potential source of 
danger, but it is clear that in the future design 
of aircraft carriers those precautions against 
fire which represented the utmost we could 
plan up to 1939 must be carried to a much 
higher pitch. We have learned from various 
incidents—the survival of the “ Illustrious ” 


special small design should not be put in 
hand, as has been done in the United States, 
There have been frequent references during 
the year also to Japanese use of converted 
ships for this purpose, and in their case the 
hulls have mostly been those of tankers, 
With the extension of the range of action. of 
aircraft operating from shore bases, the need 
for aerial escort with convoys on long. 
distance runs becomes more pressing, and 
there is little doubt that the convoy escort 
of the future will have to include aircraft 
as well as anti-submarine vessels. As a 
temporary measure, the catapult fighter 
launched from a merchantman has proved 
extremely useful, but it is, of course, a waste- 
ful expedient. There is no chance of the 
aircraft returning to the ship or of being 
hoisted on board again, as can be done in the 
case of catapulted machines from cruisers. 
Moreover, an increase in the number of hostile 
aircraft launched against a merchantman 


suicidal. 


material that has been notable during the 
year is the new design of ‘“‘ Hurricanes ”’ and 
‘* Spitfires’ for use from aircraft carriers. 
The first mention of “‘ Sea Hurricanes ”’ was 
in connection with the Arctic convoy in 
September, and the first mention of ‘ Sea- 
fires ”’ came in the North African operations 
in November. The evolution of these two 
new types gave to the pilots of the Fleet Air 
Arm a far better chance of coping with the 
land-based enemy machines which they fre- 
quently had to encounter, and the benefit was 
speedily visible. It is now known that 
valuable experience in the use of “ Spitfires ” 
and ‘‘ Hurricanes ”’ from aircraft carriers was 
gained when we first delivered machines as 
‘part of our assistance to Russia. Two carriers 
in the Barents Sea then despatched two or 
three dozen machines from the flying-off 
deck, in three hours, under unfavourable 
weather conditions, and all the machines 
took off without mishap. 

Before the disclosure of the existence of 
these new types of seaborne machine there 
was an interesting development in sea-air 
tactics recorded in the official bulletin about 
the operations of a Malta-bound convoy in 
August. It was mentioned that three air- 
craft carriers formed part of the escorting 
force, and that they had received previous 
training in combined tactical operations. 


This use of a squadron of aircraft carriers for 
the weaving of a pattern of defence in the 
sky was something quite new in naval opera- 


seconds. 


tive pre-war forecasts of one 1000 lb. bomb 
disintegrating an aircraft carrier in a few 
Such instantaneous destruction is 
possible with any type of warship—the 
ill-fated ‘“‘ Hood ” is an example—but such 
an occurrence is rare, and even if one instance 
among aircraft carriers does come into pro- 
minence in the course of future operations, 
it will not, in the minds of reasonable people, 
outweigh the contrary experience of so many 
ships which is already on record. 
Mention has been made during the year of 
“* small aircraft carriers ’’ and the loss of one 
of these, the ‘“‘ Avenger, 


> 


occurred during 


generally supposed that the vessels which 
have so far been on service for us are adapted 


the North African operations. The pro- 
duction of this type of auxiliary does not 
appear really to affect the argument about 
the large Fleet carriers, because it would seem 
that there is a special escort function for the 
small type. Most of the information which 
has appeared about them has linked them 
with convoy operations, and so far they have 
not figured in any of the reports of major 
engagements in any of the war zones. It is 


tions, and it was unfortunate that its full 
effectiveness could not be tested, owing to the 
torpedoing of the “ Eagle” by an enemy 
submarine twenty-four hours before the 
convoy entered the zone of aerial attack. 
The airmen from the two other carriers, how- 
ever, were able to operate with marked success 
and the high proportion of loss inflicted by 
them among the hostile air squadrons gave 
promise of valuable further development of 
the idea. For some reason which has not 
been disclosed there was no repetition of this 
new tactical device a month later in the case 
of the big Arctic convoy. Only one carrier 
has been mentioned publicly as forming part 


of the escort on that occasion, and it is, of 
course, possible that others were not avail- 
able. 
possibilities of development that it is hardly 
likely that it has been abandoned after the 
one test. 


The Motor Boat in War 


The idea, however, has such obvious 


At the other extreme of size in warship 


design the past year has shown us a notable 
development of the small motor torpedo 
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Navy, known as Coastal Forces, composed 
solely of small motor-driven vessels. An 
impression that this official description 
“ Coastal Forces ’’ covered all small craft on 
coastal work, including armed yachts, fishing 
craft, and other steam-driven ships, was 
incorrect. These belong to the Auxiliary 
Patrol and are under different organisation 
and direction. Coastal Forces originated in 
1940 as a specialist branch for particular 
operations in narrow waters and may be 
called the direct descendant of the Coastal 
Motor Boat Section of 1918. The craft 
allocated to the branch are also direct 
descendants of the little craft in which Percy 
Dean, Dayrell Read, and C. C. Dobson made 
history a quarter of a century ago. The line 
of descent can be traced quite clearly 
through the experimental motor torpedo 
boats which one or two firms like Thorny- 
croft, Vosper, and British Power Boat 
courageously produced in peacetime, despite 
a marked lack of official interest or encour- 
agement. The whole story of motor boat 
development for naval purposes is a curious 
mixture of alternating enthusiasm and dis- 
approval at Whitehall. And it must be said 
at this stage that the Navy and the nation 
owe @ considerable debt to the undaunted 
pioneers who spent brains and money 
ungrudgingly on the development of a type 
in which they continued to believe, whatever 
might be the state of the barometer in the 
Admiralty. 

The types of motor vessel at present in 
use in Coastal Forces show remarkable tech- 
nical advances on those which could be 
publicly described just before the war. But 
we shall have to wait for the disclosure of 
details. The subject is certainly one which 
ought to form the basis of an early post-war 
discussion by the Institution of Naval 
Architects. 

In its wartime use the vessel which for 
convenience we may generically describe as 
the motor torpedo boat has filled an import- 
ant place in our strategic dispositions. Ever 
since the battleship “ Formidable” was 
torpedoed by a U-boat in the English 
Channel at the beginning of 1915 it has been 
obvious that we were confronted with a 
serious problem in providing for the adequate 
surface control of narrow waters. The big 
ships were obviously no longer usable in 
those areas and throughout the last war we 
were compelled to rely upon a mixed 
assemblage of auxiliary small craft and the 
900-ton destroyers of thé period for Channel 
patrols. Subsequent development of the air 
weapon, combined with the growth in size 
of destroyers, complicated the problem still 
further. Maintenance of surface control 
could not be abandoned, and it was perfectly 
evident that aircraft alone were quite 
unsuited for the maintenance of a blockade. 
What was needed was a vessel which offered 
a small under-water target to the submarine 
and a small and elusive above-water target 
to the bomber. The motor torpedo boat 
supplied the answer. The types existing in 
1939, admirable though they were in many 
respects, did not meet all the requirements of 
seaworthiness in all weathers or of offensive 
power against enemy escort vessels. There 
came an immediate development in size, but 
still within limits which made the ship an 
inconspicuous target. Personal experience 
during the past year has shown that the 
vessels of Coastal Forces to-day can keep at 
sea in heavy weather as well as the much 
more stoutly built Icelandic trawlers and 
that, indeed, the factors which determine the 
limit of their cruising capacity are mainly 
fuel storage and the endurance of the 
human element. In this last respect it is 
probably fair to say that the ships are 


tougher than the men, because seafaring} Technically, the development of this 
conditions in motor torpedo boats involve| branch of naval design has an aspect of 
both physical and mental strains far beyond] particular interest to the shipbuilding 
those that are met with in other types of|industry. It has been publicly stated from 
warship. an authoritative source that the greater part 
Coastal Forces in the two years in which|of the building of the motor torpedo boats, 
the branch has been operating have estab-|motor gunboats, and ‘“ motor launches ” 
lished an unmistakable dominance over the|for this service has been carried out in the 
enemy warships in the Southern North Sea| yacht-building and smaller shipyards of the 
and the English Channel. Two years ago|country. The provision of the very large 
enemy raiding craft of corresponding types|number of hulls ordered by the Admiralty 
were frequently active quite close to the} has thus not interfered in any way with the 
East Coast and well over on our side of the| employment of the main yards upon the con- 
English Channel. During 1942 it has been] struction of the large types of warship. In 
a marked feature of the Admiralty bulletins| this way use has been made of the acquired 
about motor boat operations that the|skill of yachtyard men trained in the con- 
activity has almost always been within a| struction of wooden hulls; only a minimum 
mile or two of the enemy-occupied coasts.|of additional labour has been required, and 
The number of occasions on which enemy | this for the installation of engines and mech- 
forces have been engaged by us anywhere|anical fittings. In the same way it has been 
near our own coasts in the past year can be|found possible to make use of the smaller 
counted on one’s fingers. havens and anchorages usually associated 
Coastal Forces have inflicted a consider-| with yachting as permanent bases for Coastal 
able proportion of loss on the seaborne traffic| Forces, thus avoiding overcrowding in the 
which the enemy has endeavoured to run|accepted war ports. Maintenance of these 
coastwise between his home ports in the|small craft is an important job, and owing 
Bight of Heligoland and his occupied bases} to the physical strain on the crews when at 
in Western Europe, and it was noted at one|sea, it has been necessary to have repair 
period during the summer that this traffic} work and overhaul carried out by shore 
had dwindled to the merest trickle. The | staffs while the crews rest for the next sortie. 
lengthening nights of the autumn saw an} The W.R.N.S. have played an astonishingly 
attempt at its revival and immediately the|large part in the work and have tackled 
issue of Admiralty bulletins reporting attacks | heavy jobs that no one would have thought 
on enemy convoys became more frequent. | of allocating to women four or five years ago. 
The psychological effect of these attacks can|In this, as in other respects, Coastal Forces 
be traced in the strength of the escort which | have made engineering history. 
the enemy has found it necessary to provide 
for moving merchant ships. On occasion| Marine Engineering During 
there have actually been five or six German “ a aban 
escort vessels in attendance on three supply} Those who are enabled to keep personal 
ships and even these have proved insufficient | touch with the fleet at sea are well aware of 
to ward off our attacking force. It has been|the many remarkable developments which 
noticed that both with the German escorts} have taken place in the last three years, and 
in Northern waters and with the Italian|of the many notable feats of professional 
escorts in the Mediterranean there has been| skill and of courage that have been achieved. 
a tendency for the escorts to make an appear-| The developments are nearly all still on the 
ance of abandoning the convoy and running| “ secret list,’ and almost the only news of 
for safety on their own account. It is more|this kind which has reached the public 
than probable that this policy is actually|has been in the form of some fantastic 
intended to provide a tactical feint with the | imaginings about new enemy devices. Stories 
intention of drawing the attackers from the| of German submarines with a surface speed 
convoy: If that is the case, it manifestly| of 20 knots have been put around and have 
failed to achieve its purpose, as in every case| been swallowed holus-bolus by all sorts of 
merchant ships were lost, and it is evident| people. Marvellous stories of new pro- 
that our forces, or a section of them, at any|pulsive methods for under-water use in sub- 
rate, dealt with the supply ships first and| marines have also been current, and have 
were content to treat the escort as a secondary | owed not a little of their publicity to intensive 
objective. lobbying among non-technical writers for 
This point merits further study when we|the Press. It is one of the disadvantages of 
have more information about these opera-| wartime censorship that public reference may 
tions, because it is apparently contrary to| be made to almost any reputed discovery or 
the pure teaching of strategy, which would| invention by the enemy, whereas the very 
make the armed forces, even in a convoy|excellent work done by our own designers, 
operation, the first object of attack. Students} inventors, and scientists has to be severely 
of naval history are well aware of the|repressed. When this enforced silence is 
controversies that have raged around the|superadded to the natural taciturnity of our 
subject. In the old sailing days, particularly | marine engineers the world at large is given 
in the early years of the Napoleonic Wars, it}no opportunity of appreciating the value of 
was by no means unusual for an admiral at} the work that is done in this country and its 
sea to be instructed that if he encountered | widespread influence over the corresponding 
an enemy convoy he was to use his utmost] industries of other countries. 
endeavours to destroy the transports before} When we turn to the wartime performances 
attacking the ships of the line. The conse-|of British warships we are allowed a little 
quences, under the conditions of naval war-|more information. The engine-room com- 
fare at that time, were unsatisfactory. Inde-| plements of some of our older destroyers have 
cisive actions resulted, insufficient punish-|received high praise. Two vessels which 
ment was inflicted on the enemy, and it was| have celebrated their silver jubilee during the 
not until the Admiralty’s strategic policy| past year may be cited as examples. The 
was modified that decisive naval battles were | ‘‘ Verdun,” which was built by Hawthorn, 
fought. The policy governing the strategical| Leslie and came into service in November, 
use of Coastal Forces may seem at first sight | 1917, steamed more than 70,000 miles in her 
to be a reversion to a bad practice, but it| twenty-fifth year and her services during this 
must be admitted that, as far as our present} war include the escorting of no fewer than 
information goes, it has provided satisfactory | 113 convoys. The ‘“‘ Skate,”’ which was built 
results in the particular circumstances of the | by John Browns, was continuously on convoy 











campaign in narrow waters. duty throughout the year and had only 
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missed one assignment through defects 
since, at the age of 22, she was brought 
back into active commission for the 
King’s inspection of the Reserve Fleet on 
August 9th, 1939. Among more recent 
ships the record of the Tribal class 
destroyer “ Tartar ’ was made public in the 
early part of the year, when it was recorded 
that in about thirty months of operations she 
had steamed 100,000 miles. Inquiries made 
privately at the time showed that this 
excellent record was by no means unique, 
and it is probably fair to suggest that at the 
present time there are several vessels in the 
Royal Navy that have steamed something 
like 150,000 miles since the war began. It 
has been publicly stated that all the British 
ships on escort duty with convoys since 
September, 1939, have steamed 125,000,000 
miles, and for those who like astronomical 
calculations it may be pointed out that this 
represents a journey to the sun and one-third 
of the way back again. 

We have not been given many figures or 
facts about the performances of the bigger 
ships. One example was the Australian 
cruiser ‘‘ Sydney,’ which, in the course of her 
association with the Mediterranean fleet, 
covered 80,000 miles in eight months. 
Admiral Sir Andrew Cunningham paid 
tribute to the engine-room staffs of his 
Battle Squadron at the time of Matapan, 
when he drew attention to the fact that they 
maintained a speed slightly in excess of their 
previous best for twenty-four hours on end. 
At the time of the chase of the ‘‘ Bismarck,”’ it 
was subsequently revealed, the battleship 
** Rodney,” though long overdue for a refit 
to her boilers, worked up to at least 2 knots 
more than she was thought capable of 
attaining at the best of times. 

These few facts serve as a reminder to us 
that throughout the Fleet the engineering 
branch has maintained a standard of effi- 
ciency greater than ever before in the annals 
of marine engineering. This has been 
matched by the records of personal heroism 
and devotion to duty. The Honours Lists in 
The London Gazette only rarely describe the 
actions for which medals are awarded, and 
scores of stories of bravery are still buried in 
the official files. But it is not only under fire 
that the engineers have shown their power 
of sticking it. Superhuman feats of repair 
work have been carried out in tropical waters 
with a temperature of 120 deg. and a 
humidity of 95 per cent. An immense amount 
of repair work has been carried out without 
dockyard assistance, and after about twelve 
months of operations the Engineer-in-Chief 
was able to record that in the whole of the 
period there had been only one involuntary 
stoppage at sea and that had only lasted 
one and a half hours. 


Growing Material Strength 

As we move forward into 1943 we can see 
an immense accession of strength to the 
fighting Navy in all classes. Up-to-date 
figures are naturally not available for publica- 
tion, but it is on record that in the first thirty 
months of the war something like 500 new 
vessels of the main classes were put into 
service, apart from auxiliaries, minesweeping 
craft, and the motor-driven flotillas. Many 
types of novel design have come into service, 
though only one, the “frigate,” has been 
mentioned publicly. There has been a vast 
extension of the use of new scientific devices 
of which the world at large has absolutely no 
knowledge, and many of the gadgets that 
were considered to be the last word in 1939 
are already obsolete. Yet in recognising the 
great efforts that have been made and are 
still being made to keep the Fleet up to date 
in equipment we must never forget that the 


human and therefore fallible. 


direction of this vast machine is basically}memoirs of Admiral of the Fleet Lord 
For anyone | Chatfield, which deal with the story of the 
who is inclined to be complacent about naval | Navy’s shells in the first half of the last war. 
progress there may be recommended a study | There, indeed, we may find a signpost—and 
of those chapters in the recently published!a danger signal. 
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RECENT statement by the First Lord 
of the Admiralty may be taken as an 
indication of the progress made with British 
naval construction in the years of war. Since 
hostilities began, he declared, losses in prac- 
tically every category of warship have been 
replaced. What this means can be realised 
when the extent of these losses is con- 
sidered. 
From September, 1939, to December, 1942, 
the Royal Navy has been deprived of five 


Naval Construction in 1942. 
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aircraft carriers, which will be dealt with 
later. 

In cruisers the position is very much the 
same, though details are not so clear. Of 
the ‘‘ Mauritius’’ class, five ships were 


delivered in 1940, and four more—the 
“Ceylon,” ‘‘ Gambia,” ‘“‘ Jamaica,’ and 


“Uganda ”’—were due to be completed 
during 1942. Two others, the ‘“‘ Bermuda ” 


SRS 


ers 


and ‘‘ Newfoundland,’ have been referred | 


to in the Press without its being stated that 


capital ships—H.M.S. ‘‘ Barham,” ‘“‘ Hood,” 


Oak’; five aircraft carriers, the 
Royal,” “‘Courageous,”’ ‘‘ Eagle,’’ ‘‘ Glorious” 
and “Hermes”; twenty-five cruisers ; 
ninety destroyers; and forty-three sub- 


“ Prince of Wales,” “ Repulse,” and ‘“‘ Royal 
ar Ark 


they are actually in commission. 

It is known that at least a dozen cruisers 
of the “Dido” class have passed into 
service, three of them having been sunk. 
H.M.S. “ Argonaut,”’ which was in action in 
the Mediterranean at the beginning of 











marines, It follows therefore that at least 
as many of each must have been built during 
the war. 

So far as published particulars go, this can 
be confirmed. Thus, all five of the ships of the 
“King George V” class were completed 
during 1941-42, the fact that one of them 
also figures in the list of losses having no 
effect on the calculation. With the commis- 
sioning last year, 1942, of the “ Anson ” and 
“ Howe,” illustrated in the Supplement, our 
capital ship strength was brought up to fifteen 
units, the same as at the start of the war. 
During 1940-41 H.M.S. “ Illustrious,” 
“ Victorious,’ and “Formidable” were 
added to the list of aircraft carriers, 
and the “Indomitable” has since joined 
them. In view of the urgent need for 
more aircraft carriers, it would be sur- 
prising if every effort had not been put 
forth to hurry forward. those. in hand. 





H.M. AUSTRALIAN SLOOP 





** WOLLONGONG "’ 


December, may also belong to this type, in 
view of the fact that she was operating in 
company with the “Sirius ’’ and “‘ Aurora,”’ 
cruisers of under 5500 tons. As it is unlikely 
that only a single additional ship of a class 
would be ordered, it may be surmised that 
others like the ‘‘ Argonaut ”’ have also been 
completed, though so far their names have 
not been released. It would thus seem highly 
probable that the total of new cruisers added 
since September, 1939, exceeds the losses. 
No such close count can be made in the 
case of destroyers, but it is evident that our 
strength in these useful vessels has increased 
considerably. Apart from the fifty flush- 
deckers transferred from the United States 
Navy, there were under construction when 
war began eight destroyers of the ‘“‘ Javelin ”’ 
class, sixteen of the “ Lightning ” class, and 
twenty of the ‘“‘ Hunt ”’ class. All these have 
presumably been finished by now, giving the 





No account need be taken here of auxiliary 
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ex-American ships, of ninety-four units, and 
so outbalancing the casualties. 

Nor is this all. In the past twelve months 
the names of no fewer than sixty more 
“Hunts ’’ have been published. In view of 
the rapidity with which these handy little 
craft can be turned out, it seems reasonable to 
conclude that by now most of the sixty have 





last, may be assumed to be a new ship. 

Yet it would be foolish to pretend that the 
destroyer position is everything that could 
be desired. We have a long way to go yet 
before reaching the strength attained in this 
category at the end of the last war, when 
such ships were still in urgent demand. As 
the number of merchant vessels increases, 











probably become available. The construction 
of about thirty more destroyers, constituting 
the ‘Onslow,’ ‘‘ Pakenham,” ‘ Queen- 
borough,” and ‘‘ Rotherham ”’ classes, has 
also been authorised, and units belonging 
to the first three groups have actually 
been in action. Such photographs as 





have been released suggest that they are 


exceptionally large. Corvettes and other 
escort vessels, such as sloops and trawlers, 
have evidently been passing into service at a 
rapid and steadily ascending rate. Some 
of the corvettes belong to a new class 
named after rivers, such as the ‘“ Rother,” 
“Spey,” and “Wear.” Not all of these 
come from the shipyards of this country, 











U.S. SEAPLANE TENDER “ CURTIS’ 
more and more escorts will be needed, ana for 
this purpose there is no type more useful than 
the destroyer. 

How many submarines have been built in 
the past three years it is impossible to say, as 
only a minority of the new vessels have been 
alluded to by their names or numbers. Over 


the Press having reported the launch- 
ing of quite a number of H.M. ships from 
Canadian and American shipbuilding estab- 
lishments. Some are stated to be of the type 
known in the United States Navy as aircraft 
escort vessels, a species of auxiliary aircraft 
carrier developed from a mercantile hull. 





twenty{have been so mentioned up to date, and 


It would seem probable that H.MS. 























improved editions of the “ Javelin” type. 

Furthermore, there are at least fourteen 
destroyers of the ‘‘ Tribal ” type in hand for 
the Royal Australian and Royal Canadian 
Navies, one or two of which are reported to 
have been delivered. Even this does not 
exhaust the tale of new destroyers, for 
H.M.S. “‘Ithuriel,’’ which figured in the 
Malta convoy action of August 12th 


H.M. HOSPITAL SHIP ‘‘ TJITJALENGKA’*’ 


it would be surprising if those added since the 
outbreak of hostilities were not two or three 
times this figure. 

Thus the First Lord’s statement is capable 
of demonstration in detail on the basis of 
known facts, and the inferences which may 
legitimately be drawn from them. 

Everything suggests that the number of 
new warships completed during 1942 is 





“ Avenger,’ sunk during the landing of 
Allied troops in French North Africa, was a 
ship of this kind. Those built for the United 
States Navy, which are believed to be similar, 
average over 17,000 tons displacement. 
Names of newsloops released in 1942include 
“Woodpecker ” and “ Wren,” and it may be 
assumed that there are others. Many more 
minesweepers have been built, the majority 
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apparently belonging to the “ Bangor ” 
class, or to the slightly improved version of 
it, of which H.M.S. “ Algerine,”’ lost during 
the North African operations, was an 
example. Most of the numerous Canadian 
minesweepers are of the ‘‘ Bangor” type, 
with triple-expansion engines, though some 
of the later units are stated to be oil- 
driven. 

It is evidence of the success with which the 
mine menace has been tackled that casualties 
in the list of minesweepers should have been 
relatively few. 

Light coastal craft, the comprehensive term 
under which the Admiralty includes motor 
gunboats, motor torpedo boats, and motor 
launches, have also been built in large 
numbers. In 1942 they frequently engaged 
enemy vessels of the same sort in the Channel 
and North Sea, usually with success. Owing 
to the congested state of the railways in 
enemy territory, the use of a proportion of 
coastwise transport has become a necessity. 
Thus German coastal convoys have pro- 
vided targets for our light craft, of which 
they have been quick to avail themselves. 

In August, 1939, a new naval hospital ship 
was ordered from Barclay, Curle and Co., 
Ltd., but she does not appear to have been 
built. In her stead the Admiralty have 
acquired the Java-China-Japan liner “ Tjit- 
jalengka,” of 16,800 tons displacement. She 
was built in 1939 as a cargo motorship, and 
has now been fitted out as a floating hospital. 
Presumably, she has replaced the old 
‘* Maine,” built forty years ago. 

Remarkable progress continues to be made 
with the construction of minor war vessels in 
the Dominions. In Australia the sloops of 
the “ Bathurst ” class appear to be a modifi- 
cation of the ‘‘ Bangor ’’ design. Apparently 
they are suitable for anti-submarine and 
escort duties, as well as for minesweeping. 
Names so far published include ‘“‘ Bathurst,” 
“Lismore,” “ Bendigo,” “‘ Lithgow,” “‘ Mary- 


borough,” “‘ Rockhampton,” “ Townsville,” 


“ Ballarat,” ‘‘ Tamworth,”  ‘‘ Geelong,” 
“Goulburn,” “ Kalgoorlie,” ‘‘ Katoomba,” 
“ Launceston,”’ “‘ Mildura,”’ “‘ Ringarooma,”’ 


*€ Wallaroo,” “‘ Warnambool,”’ and ‘‘ Wollon- 
gong,’’ but this by no means exhausts the 
list. 

Quite as numerous are the minesweepers 
of the Royal Canadian Navy, mention of 
which has already been made. The names 
of over forty have been released. They are 
believed to be outnumbered by the Canadian 
corvettes, fresh names of which frequently 
appear. Two “Tribal” type destroyers 
have been begun at Halifax, N.S. 

In the Royal Indian Navy ships of at least 
four types have been built, some in this 
country, some in Australia, and the balance 
in India. Sloops are named after great 
rivers, such as ¢he “‘ Cauvery,” ‘‘ Godaveri,” 


“ Jumna,” ‘ Narbuda,” and “ Sutlej”’; 
corvettes include the ‘“ Hyderabad,” 
“ QOudh,” and “ Punjab”; minesweepers, 


the “ Bengal,” “ Orissa,” ‘‘ Khyber,” “‘ Kon- 
kan,” ‘‘ Kumaon,”’ “‘ Kathiawar,” and “ Raj- 
putana ’—all apparently of the “ < 


type; and trawlers, the “ Agra,’ “ Berar,” 
** Baroda,” ** Amritsar,” ** Karachi,” 
iif Lahore,” “ Lucknow,” ce Poona,” and 
“ Travancore.” 


Official photographs make it plain that 
certain features of new ships are being 
incorporated in older vessels as these come 
in for refit. Tripod masts are steadily increas- 
ing in number. Many destroyers have had 
the after group of torpedo tubes removed to 
permit extra anti-aircraft guns to be mounted. 
In one or two of the older destroyers the 
number of funnels has been reduced in the 
course of reconstruction. 

These changes, added to a high proportion 
of new tonnage, should give the Royal Navy 
quite a novel aspect by the time the war comes 
to an end. 





(To be continued) 








The Iron and Steel 





i pwr slogging in all departments was the 
principal feature of the British iron and 
steel trades during 1942. Throughout the 
year the demand for iron and steel for war 
purposes taxed the resources of the works, 
and it says much for the ingenuity and initia- 
tive of the steel makers that, in spite of the 
severest pressure, there were no serious com- 
plaints of delays in deliveries to consumers. 
The Iron and Steel Control carefully watched 
over the distribution of the country’s pro- 
duction, and, on the whole, managed a diffi- 
cult job with success. 

The production of pig iron in 1941 is 
believed to have been a record, although the 
publication of figures is forbidden. The 
production of hematite was maintained, but 
the demand for practically the whole year 
was in excess of the output, and substitutes 
were used wherever possible. This led to a 
run on low-phosphoric and refined pig irons, 
which, in turn, became in tight supply. 
These conditions ruled throughout 1942. 
Parcels of hematite were not released by the 
Control, excepting when it was required for 
essential work and no other class of pig iron 
would serve. By the end of the year the 


Control was also exercising great care in the 
distribution of low-phosphoric and refined 
pig irons. This branch of the industry, how- 
ever, ended the year on a more cheerful note, 
since it was believed that the occupation of 


Industries in 1942 


Forces would enable cargoes of hematite 
ore to be brought to this country and 
materially to increase the production of that 
quality. 

For the greater part of 1941 the two out- 
standing features of the steel position were 
the intense demand for steel plates and the 
equally insistent call for alloy steel. These 
features also were most noticeable during 
1942. In the case of plates, probably the 
strongest demand came from the shipyards, 
which had an enormous building programme 
in hand, whilst they were incessantly at work 
on repairing damaged vessels. The drive to 
obtain more tanks for the Army increased the 
request for plates and right up to the end of 
the year large quantities passed into consump- 
tion for these and other armoured vehicles, 
The call for alloy steels came largely from the 
aeroplane manufacturers, but big quantities 
were also taken up by other armaments 
makers. The production of alloy steals in 
Great Britain since the war has been increased 
many times over, but, even so, the demand on 
several occasions during the year strained 
to the utmost the production, with the result 
that fresh efforts to increase the output were 
made, with some measure of success. At the 
end of 1942, whilst the volume of business in 
plates showed no sign of decreasing, the pro- 
ducers appeared to have the situation in hand 
and to have successfully checked the tend- 


The great efforts which were made to con. 
serve alloy steel and increase the production 
led to a strong drive to collect all the scrap 
arising in the consuming works. In spite of 
the Control’s persuasions, however, it was 
felt, at the end of the year, that there was stil] 
a great deal of this class of scrap lost to the 
industry, and preparations were in hand for 
a further drive to encourage its collection and 
segregation. 

With practically the whole of the engineer. 


work, the demand for tool steels out- 
ran the capacity of the manufacturers, 
and it was only by intensified produc. 
tion that the country’s requirements of 
tool steel were met. These conditions ruled 
throughout the year and there seems no likeli- 
hood of any immediate relief. The over. 
running by the Japanese of practically the 
whole of the Far East greatly restricted the 
supplies of tungsten, and it became obvious 
early in 1942 that steps would have to be 
taken to provide substitutes. In February, 
the Control of Iron and Steel (No. 19) 


high-speed steel containing tungsten to pur- 
poses where its use is essential.” The effect 
of the Order was to prevent high-speed steel, 
whatever the tungsten content, from being 
acquired except under the authority of a 
licence. Previously a licence was only 
necessary when the tungsten content was 
14 per cent. or more. The prices of ferro- 
tungsten, 98-99 per cent. tungsten powder, 
and high-speed steel bars were also increased. 
The Order further compelled suppliers to 
execute orders for tungsten high-speed steel 
in substitute steels. Generally speaking, the 
trades using high-speed steel settled down to 
the new conditions in the course of a few 
weeks, and although the use of substitutes 
for a time may have caused a temporary 
embarrassment to users not accustomed to 
them, once the differences in manipulation 
had been overcome, the trades quickly 
adapted themselves to the substitutes. 

The imports of iron and steel during the 
year were almost entirely restricted to imports 
under the Lease-Lend arrangements with the 
United States. No figures of imports or 
exports are published in Great Britain during 
the war for security reasons, and no state- 
ments were made relating to imports under 
Government arrangements, but in January, 
1942, the Board of Trade issued a statement 
showing that the import licensing department 
in the year 1941 had issued 90,000 import 
licences relating to goods other than those 
brought in directly for Government account. 
This indicates the magnitude of the import 
trade even under war conditions. Only a 
portion of the applications for licences was 
granted, so it may be assumed that the 
majority of the 90,000 licences concerned 
imports for material for essential work. No 
further statements of this character were 
issued during the year, but it may be taken 
that this rate of imports continued. 

The introduction of women’s labour into 
the steel works, which had progressed in 
1941, made further strides last year, and on 
the whole managements were highly satisfied 
with the success of this experiment. 

The association between Great Britain and 
the United States to develop supplies of arma- 
ments and munitions which had been close 
during 1941 made further progress in 1942. 
Various bodies helped to watch over and 
guide the growing production. Chief amongst 
these were the Combined Raw Materials 
Board and the Combined Production and 
Resources Board. The former body, repre- 
sentative of American and British indus- 








Northern Africa by the British and American 


ency for delivery dates seriously to lengthen. 


trialists, was formed to allocate war materials 


ing industry working full bore upon war | 


Order was issued, “to conserve available [ 
supplies of tungsten alloys by restricting 
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amongst the Allies, whilst the latter was also 
an Anglo-American body, with duties of a 
supervisory nature over production in both 
countries. In the autumn a Mission of pro- 
minent American steel manufacturers visited 
Great Britain and reported that it believed 
that benefits could be obtained by pooling 
technical information on production and dis- 
tribution methods. In December it was 
announced that the United States, the United 
Kingdom, and Canada had created a Com- 





bined Steel Committee, the object of which 
was “to squeeze every possible ton of steel 
out of existing plant facilities, in order to 
fulfil the combined war production pro- 
gramme of 1943.” The Committee was to 
treat the steel production facilities and 
munition-making facilities of the three 
nations as though they were a single unit 
“to the end that the maximum impact of 
weapons of war can be brought against the 
enemy in 1943.” 








Aeronautics in 1942 


> 


HE progress of the war during the past 

year brought prominently to the atten- 
tion of the public a number of aircraft types 
of impressive characteristics. It still remains 
true, however, that without a single notable 
exception, these aircraft represent the frui- 
tion of plans laid before the outbreak of war 
in 1939. In numerous instances, particularly 
in the case of certain American machines, 
the original designs have been modified and 
improved in the light of experience obtained 
in the course of the war, but as a broad 





indubitably ahead of Germafty in the tech- 
nical quality and performance of its aircraft. 
To that fact we owe the victory in the skies 
during the autumn of 1940 which we call the 
Battle of Britain. At the time, few, if any, 
in these islands realised the momentous 
significance of the events taking place in the 
air above our heads. To-day we can acclaim 
the Battle of Britain as worthy to rank in its 
decisiveness with the Battle of the Marne in 
1914. The whole subsequent course of the 
war on all fronts, and in particular the fact 





we would have lost everything, and with our 
downfall the remaining free nations of the 
world would have fallen one by one without 
a chance of uniting in their common defence. 

We won, but the margin of our victory was 
narrow. Quality told, but insufficiency of 
numbers brought us perilously near defeat. 
To-day the picture on which we look is 
entirely different. Struggle as they may, 
our enemies have found it impossible to 
overtake our initial lead in quality, while in 
quantity of production the balance began 
during the past year to tip against them, 
and has now settled in favour of the United 
Nations decidedly, and, it seems quite certain, 
decisively. Only the necessity which we are 
under of dispersing our air strength over half 
the globe’s surface prevents us to-day from 
delivering against our_chief enemy a series of 
hard, swift blows which would critically 
disrupt his ability to continue fighting with 
the least hope of ultimate success. When the 
disadvantages attending the present dis- 
persal of our air strength are overcome, either 
by the successful elimination of the remoter 
fields of warfare or by a still further increase 
in our output of aircraft, the inevitable doom 
of the enemy will be close at hand. 

Among the British aircraft which dis- 
tinguished themselves during the year, first 
place, at least in the public eye, must be 





THE ‘*‘MosquiTo’’ TWIN-ENGINED RECONNAISSANCE BOMBER 


generalisation it can be said that the United 
Nations are to-day still waging warfare with 
aircraft, the conception of which dates from 
the immediately pre-war years. Our enemies 
are certainly in no better circumstance in 
that respect than we are. Indeed, there are 
clear signs that they have found it much more 
difficult than we have to reconcile the demand 
for technical advancement with the need for 
that degree of standardisation of design 
which is essential to production in large 
numbers. 

This country when war broke out was 





that Russia and the United States are now 
fighting side by side with us, has been deter- 
mined and conditioned by the fact that in the 
autumn of 1940 this country, standing alone, 
broke the might of the Nazi air hordes flung 
against us as a preliminary to invasion. In 
Greece and Crete, at Pearl Harbour, and—on 
the other side of the picture—in Libya 
during the past three months, we have had 
clearly demonstrated to us the fate which 
awaits armies and navies in narrow waters 
when their protecting air forces are over- 
whelmed. Had we lost the Battle of Britain, 





given to our four-engined heavy bombers of 
the ‘Stirling,’ “ Halifax,” and “ Lan- 
caster ’’ designs. These machines, of which 
illustrations appear in our Supplement and 
of which full descriptions were printed in our 
columns during the course of last year, have 
been mainly responsible for most of our heavy 
bombing raids on enemy territory carried out 
during the past twelve months, and in par- 
ticular for the devastating and highly success- 
ful attacks during the last quarter of the year 
against Turin, Genoa, and other important 
industrial centres and ports in Northern 
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Italy. That these aircraft should be able to 
make the double crossing of the Alps in large 
numbers and drop heavy loads of bombs, 
including some weighing 8000 lb. apiece, on 
the Italian cities removes all the doubt at 
one time felt concerning the wisdom of con- 
structing them. The fact that these exten- 
sive raids have been tarried out with little 
loss to the attackers--on several occasions 
without any loss—is a testimony not only to 
the demoralisation which they have wrought 
among the Italian defences, but to the sound- 
ness of the construction and equipment of 
our aircraft—a soundness worthy of the skill 
and daring of the men who fly them. 

No less remarkable was the initiation 
during the year of heavy raids in which 
upwards of a thousand bombers sallied forth 
from this country on single nights to make 
concentrated attacks on German industrial 
centres. Before the war such raids were 
commonly envisaged by many people, and 
it was freely prophesied that they would be 


bombers comparable with our four-engined 
“ Stirlings,” ‘“ Halifaxes,’ and ‘‘ Lan- 
casters ”’ have so far not made their appear- 
ance anywhere. 

Side by side with the extended use of these 
heavy long-range British bombers, the 
American Air Force during the year built 
up a formidable strength of similar aircraft, 
principally of the “‘ Liberator ” and ‘“ Fort- 
ress’ designs, which, operating from this 
country, have struck some heavy blows 
against the enemy. Principally these 
American machines have been employed on 
daylight raids on German bases in occupied 
territory. Their speed, armament, and high- 
flying characteristics make them particu- 
larly valuable for such operations. The great 
accuracy of their bomb-aiming equipment has 
enabled them to operate successfully from 
high altitudes, while their heavy defensive 
armament has permitted them to penetrate 
beyond the range of fighter protection with 
relatively small loss to themselves. On more 





an immediate sequal to a declaration of 
hostilities or even as an overt act which 


than one occasion they have even succeeded 
in inflicting substantial damage on the 


which the “Spitfires”? and ‘‘ Hurricanes ” 
which won the Battle of Britain were fitted. 
Other modifications in the design include the 
provision of two radiators beneath the wings 
in place of the single radiator below the 
fuselage, and the fitting of a four-bladed air 
screw instead of the original -three-bladed 
model. This new version of the famous 
machine became operative in good time to 
meet the threat of the Germans’ latest 
high-flying fighter, the ‘“‘ Focke-Wulf 190,” 


engine. On repeated occasions it has shown 
itself to be the clear master of the enemy 
machine. The “ Spitfire’? has also been 
modified to fit it for service in the Tropics and 
Western Desert, and as the “ Seafire ” 
another modification is in use as a carrier- 
borne machine. 

Typical of another class of aircraft which 
received attention during the year is the 
de Havilland ‘ Mosquito” twin-engined, 
long-range, light bomber. First mention of 





the existence of this aircraft was made during 
September, when on the afternoon of the 














IMPROVED FORM OF “SPITFIRE’’ FIGHTER 


would take the place of such a declaration. 
It is evident now that the enemy had neither 
the machines nor the organisation ready in 
the earlier part of the war to carry out these 
anticipated mass attacks. It is one of the 
surprising developments of the war that the 
mass air attack has been put into practice, 
not by the enemy, but by this country. 
Never at the worst period of the “ blitz ”’ on 
this country did the Germans on a single night 
send against us more than 300 to 500 air- 
craft, some of which undoubtedly made more 
than one sortie during one night. So far, we 
have carried out three ‘ one-thousand 
bomber ” raids against Germany, and had it 
not been for the calls made upon our Air 
Force for duties outside our shores, it is 
certain that more would have been made 
during the past twelve months. That such 
mass raids concentrated into a single night 
are highly profitable has been fully proved. 
After a certain stage in the attack has been 
reached, the defences become saturated to an 
extent which leaves the target almost at the 
complete mercy of the later attackers. It is 
significant that no attacks conceived on this 
scale have as yet been delivered by the enemy 


WITH ‘“ MERLIN 


enemy’s fighters sent up to intercept them. 
The conjunction of the employment of 
American bombers during the day with the 
use of our own heavy bombers during the 
night seems to promise the near approach 
of that “round-the-clock ”’ attack on the 
enemy’s key centres which, in the opinion of 
some authorities, will be a sure prelude to 
victory. For the moment, the full effect of 
that policy seems to be limited by the fact 
that the American day bombers, in order to 
achieve their other qualities, are restricted 
in the weight of bombs which they can carry. 
Thus the latest type of Boeing “ Fortress ” 
is stated to have a maximum bomb load of 
5000 lb., whereas the bomb load of the Avro 
“ Lancaster ” is said to have been recently 
increased to as much as 18,000 lb. 

In the fighter class developments during 
the year centred round the production of 
some well-established designs, such as the 
“ Spitfire,” in improved forms, and of several 
long-range, twin-engined fighters. The ‘‘Spit- 
fire ”’ has been modified by fitting it with the 
Rolls-Royce “Merlin 61” engine. That 


engine, with its two-stage supercharger, is 
capable of giving at 40,000ft. twice the power 





against this country, and that German 


61 . 


25th of that month a squadron of them made 
a daylight raid on the German headquarters 
in Oslo. The “ Mosquito ” is structurally of 
much interest, in view of the fact that its 
framework is of wood—largely balsa wood, a 
quick-growing, extremely light product of 
swamp lands in America. Another twin- 
engined light bomber, the use of which in the 
African campaigns was first mentioned 
towards the end of the year, is the North 
American “ Mitchell.”” This aircraft is now 
being made for the United States, Great 
Britain, and Russia. It is driven by two 
Wright ‘‘ Cyclone” engines of 1700 H.P. 
each, and has a range of 2650 miles, at a 
speed of 243 m.p.h. It has a top speed of 
308 m.p.h., and a service ceiling of 25,400ft. 
These figures are of especial interest as they 
are typical of a class of machine which will 
no doubt eventually play an important part 
in certain theatres of the war. For instance, 
it was with “ Mitchells ” that the Americans 
carried out their first raid on Tokyo. 

In this country the dive bomber as such 
has received little encouragement, much to 
the displeasure of certain critics. Events of 
the past year, notably in Libya, have gone 





of the original ‘ Merlin III” engine with 


far to justify the official attitude. It has 


with its 1600 H.P. air-cooled ‘supercharged § 
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been demonstrated repeatedly that in face 
of powerful fighter opposition, the dive 
bomber represents a useless waste of skilled 
pilots and aircraft production capacity, and 
that against seasoned troops its very localised 
field of attack has little tactical effect. The 
British alternative is the fighter bomber, of 
which the converted “‘ Hurricane ”’ is a pro- 
minent example. Bombing from the level, 
its field of attack cannot be anticipated, as 
can that of the dive bomber, with the result 
that tactically its influence covers a much 
greater area. Further, having dropped its 
bombs, it becomes an efficient fighter, capable 
of engaging any enemy fighter sent against it. 
It is significant in this connection that during 
Rommel’s prolonged retreat in Africa, 
German dive bombers gave a sorry account 
of themselves in endeavouring to hold up the 
pursuit of the Eighth Army, while the 
crippling destruction which we wrought on 
the retreating columns was effected mainly 
by fighter bombers. 

In one department of military aeronautics 
this country would seem to have lagged some- 
what behind the enemy, namely, in the pro- 
vision of military transport aircraft. The 
use made by the Germans of aircraft for the 





maximum load capacity in excess of 10 tons 
and to have an extreme range of nearly 4000 
miles. Other factories are apparently engaged 
on further types of transport aircraft. Indeed, 
according to Lieut.-General Arnold, Chief of 
the U.S. Army Air Forces, the production of 
transport aircraft will during the second half 
of this year amount to 24 per cent. of the 
production of all multi-engined aircraft. 

In another field of air transport, the use of 
gliders, we are apparently taking an active 
part. At least two types of troop-carrying 
British gliders are known to be in production. 
They are named the “ Horsa” and the 
“ Hotspur.” Little has been revealed con- 
cerning their construction or load-carrying 
capacity, but as there is now in existence a 
Glider Pilot Regiment, it may be assumed 
that the development of this section of our 
military forces is now well under way. 

Towards the end of the 1914-18 war, the 
shortage of suitable timber induced aircraft 
designers to turn their attention to the pro- 
blems involved in employing metal as the 
main or sole structural material. The war 
came to an end before these studies reached 
an advanced stage, and it was not until the 
early ‘twenties that “the shape of things to 














BRITISH GLIDER ON TOW 


transport of troops and military stores was 
strikingly illustrated during the later months 
of the year in Russia and Tunisia. On the 
one front, enemy troops, cut off from their 
normal supply routes by the advancing Red 
Army, were reinforced and maintained very 
largely by means of air transport. On the 
other, the forces opposing the First Army in 
their advance eastwards from Algeria were 
to an important, if not preponderating, 
degree flown in ‘‘ Junkers ”’ and other trans- 
port aircraft from Sicily and Italy. There 
is evidence that the Eighth Army’s rapid 
advance westwards in Libya was assisted 
in some measure by the aerial transport of 
troops, stores, and fighting equipment. The 
aircraft employed for that purpose seem to 
have been mainly adapted machines which 
formerly flew on the civil air routes in the 
United States. No indication has been forth- 
coming that we in this country are building 
transport aircraft intended from the outset 
for military service, although at one time 
such aircraft—for example, those produced 
by Vickers—formed a recognised part of the 
equipment of the Royal Air Force. It is 
possible, however, that we are leaving the 
production of military transport aircraft 
primarily to the United States. In that con- 
nection, it may be noted that at one factory 
in America a transport version of the 
‘“‘ Liberator ’’ bomber is being produced in 
quantity. This aircraft is stated to have a 





come ”’ was seen in the Short “ Silver Streak ” 
and in the work on the forming of spars and 
other structural sections from thin steel strip 
carried out by Boulton and Paul at Norwich. 
At this stage in the present war metals have 
to be conserved to the utmost possible extent, 
and in at least one notable instance, that of 
the de Havilland ‘‘ Mosquito,”’ a reversion, as 
already noted, has been made to “all-wood ” 
construction. Another step in the same 
direction may well have more than a war- 
time significance, namely, the use of plastics 
as the main or sole structural material. In 
America the Fairchild Company has produced 
a plastic trainer which is stated to have 
passed its flight tests successfully. The 
machine is a twin-engined monoplane, de- 
signed for the training of bomber crews. 
The only metal parts used in it are the engine 
mounting and cowling and tubular steel 
members, on which the bomb racks and 
sights, the machine guns, controls, and instru- 
ments are mounted. Another American air- 
craft of the same category which is also 
reported to have passed its flight tests is the 
“Ryan” two-seater primary trainer. This 
aircraft is of the open cockpit type, and is 
driven by a 155 H.P. air-cooled engine. Its 
structure is a composite one of plastics and 
plywood. Less than 2 per cent. of its weight 
consists of aluminium alloy—confined to the 
engine cowling—and no steel is used as 
fittings for structural parts. 





Obituary 


FRANK WILLIAM HARBORD 


THE iron and steel industry has lost a 
metallurgist of outstanding merit by the 
death on Sunday last, December 27th, of 
William Frank Harbord. Mr. Harbord, who 
was eighty-two years of age, was senior 
partner in the firm of Riley, Harbord and 
Law, consulting metallurgists and chemists, 
of Westminster, and he had given conspicu- 
ous service, both to the industry and the 
Government over a period of half a century. 
He died at his home, “‘ Englewick,” Englefield 
Green, Surrey. 

Frank Harbord was born in Norwich 
in 1860, and was educated privately and 
at the Royal School of Mines. For a 





FRANK WILLIAM HARBORD 


period of about ten years he was engaged in 
the manufacture of iron and steel in the 
Midlands. In 1892 he was appointed con- 
sulting metallurgist to the Indian Govern- 
ment at the Royal Engineering College at 
Coopers Hill, in which position he served 
until 1905. In 1903 he was called upon to 
act as the metallurgist to the Canadian Com- 
mission which was sent over to investigate 
electric smelting in Europe. About 1905 he 
joined Edward Riley to form the firm of 
Edward Riley and Harbord, consulting 
metallurgists, which at a later date became 
Riley, Harbord and Law. In 1909 he was 
appointed to report upon the manufacture 
of iron and steel in the Transvaal for the 
Government of that Colony. During the 
last war Mr. Harbord acted as Honorary 
Adviser in Metallurgy to the Ministry of 
Munitions, and at its close his services were 
recognised by the bestowal of the C.B.E. 
and the Chevalier Legion d’Honneur. In 
1916 he was awarded the Bessemer Gold 
Medal of the Iron and Steel Institute. 
Among other offices he held were those of 
President of the Institution of Mining 
and Metallurgy from 1921 to 1922, and 
President of the Iron and Steel Institute 
from 1927 to 1928. For many years 
he was a Civil Member of the Ordnance 
Committee. He was a Fellow of the Institute 
of Chemistry and an Associate of the Royal 
School of Mines. He found time to write 
upon subjects connected with his profession, 
and was author with the late Mr. J. W. Hall 
of “‘ Metallurgy of Steel,’ for which he wrote 
the first volume on “ Metallurgy.”’ He was 
also the editor of ‘ An Introduction to the 
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Study of Metallurgy,” by Sir W. C. Roberts- 
Austen (sixth edition). 

He will be remembered with affection by 
all who knew him. Full of toleration for the 
weaknesses of men, he was always ready with 
his help and sympathy when they were 
needed. Patient with those who sought 
knowledge, he gave willingly and freely from 
his own great experience. In his own sphere 
he filled a particular niche. He was recognised 
as a metallurgist, but was more correctly 
defined as a metallurgical engineer, for he 
was rather workshop than laboratory minded, 
It was in the actual problems of iron and 
steel manufacture from all aspects—metal- 
lurgical, thermodynamical, and mechanical 
—that he took most interest. He will be 
missed in that field no less than in others 
outside his profession by countless friends. 








Gas: Its Place in the National 


Fuel Economy* 
By Sir DAVID MILNE-WATSON, Bart., LL.D., D.L. 


TE manufacture of gas by the distillation 
of the volatile matter from coal leaves a residue 
of some 75 per cent. in the form of coke. Now 
the manufacture of coke is a much older industry 
than that of town’s gas, and its production had 
already been carried on for many decades 
before Murdoch lit his cottage by gas in Redruth. 
The coke oven industry, however, at first 
wasted the by-products of the process, but 
afterwards extracted the ammonia and benzole 
with considerable efficiency. As a result, the 
carbonising principles are to-day alike in both 
industries, except that in the case of the gas 
industry the heat necessary for the process is 
obtained from the coke product, and in the 
coke oven industry from the gas product. 
There is, however, one installation of coke 
ovens in this country, I am pleased to say, at 
the Beckton works of the Gas Light and Coke 
Company, which is capable of utilising either 
coke or town’s gas to heat the ovens. 

The importance of town’s gas not only for 
domestic but industrial purposes is so familiar 
that I will not dwell long on it to-day. Eleven 
million homes look to it to supply heat for 
cooking, room warming, water heating, lighting, 
or refrigeration. Both peace and war industries 
rely on it for every kind of heat treatment. 
But to-day I would like particularly to remind 
you of the great importance of the by-products 
which are obtained by carbonising coal. Their 
importance rests upon the fact that the aromatic 
series of hydrocarbons, such as_ benzene, 
naphthalene, and anthracene, are the essential 
raw materials of some of our most important 
industries vital to our national economy in 
peace or war. 

Now in recent years the chemist has devised 
many new processes of transforming other 
hydrocarbons, derived from petroleum, into 
more useful compounds, but we have little or 
no petroleum in this country. Further, many 
complex compounds can, with present scientific 
knowledge, be built up from carbon monoxide 
and hydrogen derived from coal, but, generally 
speaking, these processes of synthesis have 
hitherto been regarded as too costly in plant, 
labour, and materials for adoption in this 
country, although under a different but question- 
able economic system they have progressed 
further in Germany. Thus, it still remains 
that the by-products of coal carbonisation, and 
particularly of high-temperature carbonisation, 
occupy 2 special place in our life to-day. 

Benzole and toluol are recovered from coal 
tar, but I think it is important to remember 
that much greater quantities are recovered by 
special processes of treating coal gas, either at 
coke oven plants or on the gasworks. In some 
of these processes the gas is washed with an 
absorbent oil which is subsequently steam dis- 


tilled. In other plants which have been devised ; 





* Extracts from Presidential Address to the Junior 


products. 


form a substitute for imported petroleum 
fuel oil. 


temperature coal tar is vital to the country. I 
now suggest to you that the sulphur which is 
recovered during the purification of gas at 
gasworks, to a less extent at coke oven plants, 
is of greater importance than is generally realised 
because it represents practically the only 
indigenous source of sulphur which can be 
burnt for the manufacture of sulphuric acid, 
upon which our heavy chemical industry so 
largely depends. In the ordinary gasworks 
processes about one-third of the sulphur con- 
tained in the coal carbonised is recovered by 
means of iron oxide in the form of spent oxide 
which contains about 50 per cent, of sulphur, 
and which can be burnt very much in the same 
way as pyrites which we have to import. 


industries is ammonia, but we can no longer 
claim that this occupies such a vital part in 
our national economy, because of the establish- 
ment in this country on a large scale since the 


synthetically. 


since the last war benzole is extracted from the 
gas by means of activated carbon. 

The importance of toluene for the manufac- 
ture of explosives and of benzole for use in 
internal combustion engines is well known. 
During the continuance of the war the full 
story of the progress which has been made in 
securing increased production of these hydro- 
carbons cannot be told, but much valuable 
work has been stimulated by a small Advisory 
Committee appointed by the Mines Depart- 
ment, now a part of the Ministry of Fuel and 
Power. When the facts can be disclosed, I 
am sure you will agree with me that the car- 
bonising industries have reason to be proud of 
the work they have done. 


entirely upon the fact that it is an indigenous 
fuel for the internal combustion engine. It has 
special properties which make it particularly 
suitable for blending with other hydrocarbons, 
either for use in the ordinary motor-car or the 
modern aircraft. In a highly purified form it is 
also the raw material for a variety of chemical 
industries. 
Toluene is well known as the starting point 
for the manufacture of the high explosive 
T.N.T., which is used in several different 
mixtures. It is perhaps not so generally known 
to the laymen that it is also the raw material 
for the manufacture of saccharine, which so 
many of us are compelled to use to-day, and of 
chloramine-T, an antiseptic particularly valu- 
able for infected wounds. 
Since the last war there have been enormous 
developments in connection with the manufac- 
ture of synthetic resins or plastics and in the 
development of new techniques of fabrication 
of a wide variety of articles based upon the 
special properties of those substances. It is 
not too much to suggest that at the present 
time it is impossible to see what is the limita- 
tion to the possibilities in this direction, and 
even greater advances may be expected when 
some of our industries turn from war to peace. 
The coal tar phenols, creosols, and xylenols are 
amongst the essential raw materials for the 
manufacture of plastics. The story of coal tar, 
pitch, and creosote is, perhaps, less romantic, 
but quantitatively these fractions of coal tar 
are much more important than some of the 
substances to which I have just been referring. 
Very large quantities of creosote are used for 
the preservation of timber, and before the war 
we had an important export trade. It is 
perhaps not generally known that about one- 
half of the creosote produced in this country 
is converted to motor spirit by a modification 
of the well-known Bergius process of high-pres- 
sure hydrogenation. 

Tar contains a large proportion of pitch, and 
while this does not have to be removed in the 
course of preparing road surfacing material, it 
is left as a residue of the distillation which is 
necessary for the production of certain other tar 
Its chief use in peacetime is in the 
briquetting industry. More recently it has been 
blended in large quantities with creosote to 


I have tried to indicate to you why high- 


The other main by-product of the carbonising 


ast war of the process for making ammonia 
Ammonia is still recovered, 


The importance of benzene does not rest 


produces more than sufficient sulphur to convert 
the ammonia to the well-known fertiliser. In 
war some of it is converted to ammonium 
nitrate, which, together with the T.N.T. to 
which I have referred, is used in the explosives 
industry. It is, I think, important that these 
ammonia recovery plants should be maintained 
in full production, as, by comparison with the 
synthetic ammonia plants, they are in small 
units fairly well distributed throughout the 
country, a matter of no small concern to us so 
long as the possibility of air raids remains. 
Some of us can remember the-London of the 
past, a city of grim black buildings frequently 
wreathed in sulphurous fogs. It seems strange 
that with abundant supplies of smokeless fuel 
on our doorsteps it took so long to recognise 
that its extended use for heating could give a 
fairy-like touch to our Empire capital. For 
years I have watched Westminster Abbey and 
other historical buildings sloughing off their 
funeral attire and emerging once again in all 
their pristine loveliness. I would recommend 
all of you to choose a sunny day and view your 
London downstream from the southern embank- 
ment between Lambeth Bridge and Vauxhall 
and upstream from Tower Bridge. You will 
have glimpses of how London appeared in 
medieval days without having to endure the 
discomfort of its medizval smells. 
Our country’s greatness grew out of and is 
supported by its abundant supply of coal. 
This supply, although, as I have said, abundant, 
is not limitless, and therefore constitutes a 
sacred trust to all those who have at heart 
their country’s future wellbeing. It behoves 
us all to do everything in our power to use our 
coal resources as efficiently as possible. The 
use of power and heat for industrial and domestic 
purposes, and the wellbeing of industry and 
the home, are bound up so closely with one 
another that the reeent formation of a Ministry 
of Fuel and Power has met with general 
approval. This infant Ministry has been born 
into a world of trouble and its younger days 
will be so fully occupied with meeting the 
everyday difficulties of the war effort that for 
the time being we can only speculate on the 
wide and fruitful fields which lie ahead of it. 
Far be it from me to pose as a prophet, but 
some points appear clearer than others. To 
begin with, the geographical positioning of 
industry and population varies so greatly in 
our little island that the highly industrialised 
North cannot be dealt with in the same manner 
as the South, which is thickly populated, but 
without heavy industries. Regional control 
would therefore seem to be inevitable. 
Secondly, the elimination of wasteful com- 
petition is not only desirable but essential, 
if we are to avoid squandering our natural 
resources in a selfish scramble for profits. If 
we industrialists are not sufficiently far-sighted 
to arrange this ourselves, we must not blame 
the politicians if they do it for us. 
Thirdly, I can say I look forward to an 
age in which all these discoveries are once 
more employed as servants of progress and 
civilisation. 
With the technique we have already at our 
disposal much has been done. Who knows 
what the more distant future will bring when 
peace allows many of those now engaged in 
defeating the enemy to resume once more their 
normal occupations of industrial research ? 








Lectures on Welded Structures 





On Monday and Tuesday, December 28th 
and 29th, and again to-day, lectures on welded 
structures were given at the Curzon Street 
Cinema, Curzon Street, London, W.1l. They 
are part of a series arranged by the Advisory 
Service on Welding of the Ministry of Supply, in 
conjunction with the Institute of Welding. 
Applications for tickets to attend this lecture 
series should be made to the Institute of Weld- 
ing at 2, Buckingham Palace Gardens, London, 
8.W.1. The lectures, which were first delivered 
and were eagerly attended at the Institution of 
Mechanical Engineers in the early part of 








Institution of Engineers, December 12th, 1942. 
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December, are given by four members of the 
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Institute of Welding, Mr. H. St. G. Gardner, 
B.Sc. (Eng.), A.M.I.E.E., Mr. H. V. Hill, M.Sc., 
A.M. Inst. C.E., Mr. H. Martin, M. Inst. Metals, 
and Mr. K. K. Doherty. Lectures are given 
each afternoon at 2 p.m. to 3.30 p.m., the same 
lecture being repeated at 4 p.m. to 5.30 p.m. 
The series will be continued on Monday, 
January 4th, Tuesday, January 5th, Thursday, 
January 7th, Monday, January 11th, Tuesday, 
January 12th, and Thur-day, January 14th. 
The subjects dealt with in the nine lectures 
include the following :—!I arent metal arc weld- 
ing and electrodes ; desi n and strength of butt 
welds; design and st 2ngth of fillet welds ; 
typical calculations ‘or arc-welded joints; 
design of structural units; resistance welding 
processes ; factors governing successful applica- 
tions of resistance welding ; design of resistance- 
welded assemblies ; and organisation of welded 
production. So successful have these lectures 
been, attendances of 250 to 350 having so far 
been recorded, that it is proposed by the 
Ministry of Supply and the Institute of Weld- 
ing to arrange for the series to be given, 
probably later in the month, in Birmingham, 
Leeds, Manchester, and Glasgow. 





a 





A South Aftican Merchant 
Fleet 


BRIGADIER-GENERAL C. M. Horr, General 
Manager of the South African Railways and 
Harbours, has recommended to the South 
African Commission that South Africa should 
form a fleet of trading ships in order to develop 
the industries which have been developed by the 
war. He visualised a board of control on 
similar lines to the Electricity Supply Commis- 
sion or Iscor, which, although answerable to 
Parliament, would not be a victim of political 
interference. 

Questions of policy, including the expansion 
of the service, the purchase of ships, the pro- 
vision of capital, and the system of insurance, 
would be matters for the Minister to decide, but 
all questions of detail would be handled by the 
board. The board would also handle matters 
affecting the transport by sea of the require- 
ments of the Railways and Harbours Adminis- 
tration, the Central and Provincial Govern- 
ments, and possibly of local authorities. 

The shipping service would have to be run on 
business lines, profits being used for the 
development and improvement of the service, 
but as it would be run for the benefit of South 
Africa any loss should be met from the Con- 
solidated Revenue Fund and not from the 
Railways and Harbours Fund. Instead. of 
paying subsidies to foreign shipping lines, the 
Government would guarantee its own line from 
financial loss. Such a service would open up 
avenues of employment for South Africans in 
the manning and repairing of ships. 

The ships should be capable of 12 to 13 knots, 
and a maximum speed of 15 to 16 knots. Their 
holds should have large hatchways and derrick 
capacity of 3 to 10 tons, They should have 
good crew accommodation and passenger 
accommodation for not more than twelve 
passengers. Their deadweight tonnage should 
be 9000 to 10,000 tons, except those vessels to 
be employed on the west coast, whose tonnage 
should not exceed 4500 to 5000 tons. They 
should be shallow draught, in view of the con- 
ditions of west and east coast ports. 

Before the war shipping services between the 
Union and west and east coast territories were 
almost non-existent. These territories pro- 
duced commodities which were in demand, 
such as timber, palm oil and kernels, fish pro- 
ducts, rubber, coffee and cocoa, and they 
required many products and manufactured 
goods available in the Union. There was ample 
scope for the expansion of trade, but essential 
to this was an adequate and regular shipping 
service. At present there was a considerable 
volume of cargo available for conveyance by 
sea between the Union and ports on the west 
coast as far as Takoradi. The purchase of 
timber for the railways from west coast terri- 
tories on an increasing scale was likely. With 
the restoration of Abyssinia and_other political 





changes on the east coast, an increase in traffic 
there might be expected. 

An examination of the Administration’s 
steamship service would show that there was 
no evidence that State ownership militated 
against efficient operation and ement. 
The Administration had eleven vessels at 
present, and they chartered vessels from time 
to time. They received no preferential treat- 
ment at Union ports and certain vessels 
were employed in conveying troops and 
military equipment, the work being performed 
at actual cost, which was considerably less than 
charter rates, and their oil tanker had conveyed 
oil cargoes to the Union continuously, except 
when cargoes were taken to the Red Sea and 
India for the British Government. Two vessels 
had recently been placed on the West African 
service, and one recently requisitioned vessel 
would probably operate between the Union and 
Madagascar. 

Mr. Hoffe said he did not recommend the 
acquisition of a large fleet immediately after the 
war, but the development of shipping accom- 
modation proportionate to the cargoes in 
immediate demand. Development would 
depend on what the Allied Nations decided 
with regard to post-war transport. There was 
no objection to mixed European and non- 
European crews. Far more use could be made 
of the non-European labour supply, for the 
natives had definite natural abilities in certain 
branches of industry, and they might be 
organised to supply the industrial demands of 
Abyssinia after the war. He expected further 
development of African territories which would 
open up markets. 








Sixty Years Ago 





RECIPROCATION versus ROTATION 


In our issue of January 5th, 1883, we printed 
the first of a series of four articles by Professor 
Osborne Reynolds, entitled ‘“‘ Oscillation v. 
Rotation,’’ in which he discussed the relative 
merits of reciprocatory and rotary motions, and 
why one was adopted in one form of machine 
and the other in another. He commented upon 
the fact that in animal mechanics Nature 
worked entirely by oscillation, the possibility 
of continuous rotary motion being excluded 
by the continuity of material essential to 
animal structure. In the construction of 
machinery, however, continuity of material 
was not essential, and therefore engineers had 
generally the choice of effecting their desired 
results either by reciprocatory or rotary means. 
In some cases, as in that of the lathe, the general 
purpose of the machine rendered one or other 
of those kinds of motion essential. In other 
cases, as in reciprocating and rotary saws, 
either motion, it seemed, could be adopted with 
equal facility. In others, as in the steam engine, 
practice had settled decidedly in favour of 
reciprocation, although from the very outset 
it had been recognised that rotary motion 
would be preferable, as witness Watt’s pro- 
longed efforts to find a revolving substitute for 
the reciprocating piston. In the dynamo- 
electric machine, said Reynolds, the case was 
reversed. All successful machines of that class 
had been rotary. Yet if there was an operation 
for which reciprocating motion appeared to 
be adapted, it was to the conversion of mecha- 
nical energy into electric currents, particularly 
into alternating currents. Reciprocating motion 
would allow of continuity of material, whereas 
in the case of continuous revolution, continuity 
in the conductors was only imperfectly secured 
by causing the stationary portion of the con- 
ductor to press against the moving portion. 
Reynolds came to the conclusion that the main 
factors determining the choice between the two 
forms of motion were adaptability to the opera- 
tion in view, simplicity of construction, and 
friction. In large part, his subsequent discus- 
sion of the subject was an analysis of the fric- 
tional forces developed during reciprocatory 
motion.... Apart from the suggestion of 
reciprocation as the preferable mode of operat- 
ing dynamo-electric machines, Reynolds’ article 


is noteworthy for his statement that continuous 
rotation is essential for the operation of a lathe. 
The earliest lathes rotated the work, not con- 
tinuously, but in an oscillatory manner, as in 
the “‘ bodgers ”’ lathes still to be found in some 
country districts. Indeed, the very word 
“lathe ” is derived from the means—commonly 
the bough of a tree—employed to impart 
oscillatory motion to the work. 








Zinc Alloy Die Casters’ 
Association 


Ir is announced by the Zine Production 
Association that a new association, known as 
the Zine Alloy Die Casters’ Association, com- 
prising most of the leading producers of zinc 
alloy die castings in this country, has recently 
been formed. One of the principal objects of 
the Association is to permit greater co-operation 
between the industry and Government Depart- 
ments; so that the industry can put forward its 
views as a collective body and Government 
Departments can put their views to the industry 
as a whole. Although formed principally to 
fulfil this object, it is proposed that the Asso- 
ciation shall continue to function during peace- 
time, much of its work being, of course, applic- 
able both under war and peace conditions. 
Among the Association’s other aims is the 
improvement of the technique of zinc alloy die 
casting, and the promotion of a fuller apprecia- 
tion of the properties and applications of the 
castings. The following members have been 
elected to serve on the Council during the first 
year of office:—R. Whitehead (Chairman), 
Wolverhampton Die Casting Company, Ltd.; 
M. Ferguson (Deputy Chairman), Metal Cast- 
ings, Ltd.; A. E. Mills, British Die Casting and 
Engineering Company, Ltd.; J. W. Cartlidge, 
Dyson and Co., Enfield (1919), Ltd.; C. C. 
Bissett, Fry’s Die Castings, Ltd.; J. Hutton, 
Joseph Lucas, Ltd.; J. Taylor, the Patent Die 
Castings Company, Ltd.; J. Clubley Arm- 
strong, H. J. Thorman Engineering Co., Ltd.; 
E. B. Hill, Charles Hill and Co., Ltd.; S. A. 
Walters, Avon Die Casting Company, Ltd.; 
N. F. Stockbridge, AC-Sphinx Sparking Plug 
Company, Ltd. The Association operates from 
the same office as the Zinc Development Asso- 
ciation, which is at Lincoln House, 15, Turl 
Street, Oxford. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 








ZINC AND ZINC ALLOYS FOR DIE CASTING 


No: 1005—1942. This new British Standard for 
Sampling and Analysis of High-purity Zine and 
Zinc Alloys for Die Casting was authorised by the 
Non-ferrous Metallurgy Committee in 1941 in 
response to a request received from the Zine Deve- 
lopment Association. The standard sets out the 
methods of sampling and analysis to be adopted for 
the examination of high-purity zine and zine alloys 
for die casting covered by B.S. 1003 and 1004. 
These methods need not necessarily be adopted for 
routine control in the production of the zine or the 
alloys. The procedure set out is that to be adopted 
in the case of dispute requiring submission to an 
independent authority. 


MAINTENANCE OF ELECTRICAL SWITCH- 
GEAR 





No. 1086—1942. With the object of providing in 
convenient form a record of those matters which 
experience has shown to be of importance in keeping 
electrical switchgear and its auxiliary devices in 
good working condition, the British Standards 
Institution has issued a Code of Practice for the 
Maintenance of Switchgear, which describes the 
precautions to be observed to secure the safety of 
personnel while maintenance or reconditioning work 
is in progress. Some guidance is also given regarding 
safety of equipment and precautionary measures to 
minimise hazards to plant and service. The subject 
of testing as a means for detecting insulation weak- 
nesses is also dealt with. 
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The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
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A Retrospect 





Durinc the Great War “ Business as 
Usual ”’ was a familiar slogan. It was posted 
up in the windows of shops and _ public- 
houses, and was not rejected by manufac- 
turers and engineers. To the ardent war- 
makers it was anathema ; but the temperate 
saw in it more than an intention to carry on 
for the sake of profit. To them it stood for the 
spirit of a people resolved not to be flustered 
by the enemy and determined to show him 
that it was capable of working and fighting 
at one and the same time. 


6}should be given to their opinion, not upon 


In this war—the Global War, as it may be 
called—there is little or no question of 
“business as usual.”” The spirit of endur- 
ance, fortitude, and resolution remains, but 
business of every kind and sort is in all 
respects unusual. 

It is for this reason in part that engineers 
throughout the past year showed a marked 
tendency to give thought to other than tech- 
nical and commercial problems. They began 
not only to turn their minds to great social 
changes that are foreshadowed, but to insist 
that in view of the predominant part engi- 
neering in its multifarious forms plays in 
the corporate life of nations, proper weight 


matters directly within their province alone, 
but upon those on the frontiers of that pro- 
vince. Even financial reform came within 
their view, as shown in our correspondence 
columns, and in the fact that the Institution 
of Civil Engineers agreed to the reading of a 
lecture on that subject in its hall and under 
its egis. 

In another direction also engineers suc- 
ceeded, not without great efforts, in securing 
attention to their claims for consideration. 
The part played by mechanical devices of a 
thousand sorts in the prosecution of the war 
is manifest to all; yet for a long time 
Government Departments and the War Office 
refused to give adequate recognition to engi- 
neers, and even at this day they are only 
grudgingly accorded positions of authority, 
whilst the highest ranks in the Army are 
denied to them as long as they follow 
the technical side of their profession. One 
of the most notable successes of engineers 
was the establishment in March of the Royal 
Corps of Electrical and Mechanical Engineers, 
initialised, as is the practice of the day, as 
the R.E.M.E. For the time being this Corps is 
mainly employed on tank and vehicle main 
tenance in the field, where it bas already won 
high commendation; but it is not past 
hoping that in the course of time it will be 
consulted with regard to the design of tanks 
and other war vehicles. That it must by 
now have secured invaluable experience 
cannot be doubted, and it is the most obvious 
thing in the world that use should be made of 
that experience for the improvement of war 
vehicle design. A very famous engineer in 
his day, Tom Westgarth, used to say that the 
scrap heap was the most instructive part of a 
works. There it was that failures were 
revealed, and there one learnt what not to do. 
In the same manner the R.E.M.E. is learning 
from the failures and breakdowns with which 
it has to deal what are the weak parts of 
tanks and other vehicles, and is accumulat- 
ing experience which must be priceless to the 
designer. 

On another page we review, as far as neces- 
sary restrictions will permit, the duties and 
difficulties of tanks, particularly in desert 
warfare. About these matters there has been, 
and still is, great misunderstanding. The 
amateur critics throughout many months of 
the year dipped their pens in gall to abuse 
the Government for its handling of tank pro- 
duction and design. As far as production is 
concerned, there was some basis for these 
charges, for under a system of dual control 
delays were inevitable. Although to the 
best of our knowledge there has been no 
official regulation changing this condition, 


to ideologies ; 
their reactions to the new ideas which are 
stirring the world are likely to be full of 
interest. Consider, for example, the ideal of 
service which is being so widely proclaimed. 
It is not a new ideal. 
ago America was full of it. Possibly it was a 
child of the Great War, as its revival now is 


the new Chairman of the Tank Board— 
Commander E. R. Micklem, R.N., Ret., a 
fully qualified mechanical engineer—there is 
already an improvement. 

On the question of tank design and 
development, everyone should read the speech 
made by the Prime Minister in the House 
of Commons on J ecember 15th, and _ re- 
printed in our issue of December 18th. It 
is a commonplace o mechanical engineer- 
ing that nothing is e.cr perfect and incap- 
able of improvement, an | furthermore that the 
only complete test of any new machine is the 
employment of it on the duty for which it is 
intended. When it is recalled that under the 
stress of warfare the duties expected from 
armoured vehicles is continually changing, 
it is not surprising that designs deemed 
adequate in their day have been found want- 
ing and have had to give place to later types. 
Scientists and Engineers 

One of the causes that have led the Govern- 
ment to give less attention to engineers than 
their qualifications demand is, we are con- 
vinced, an inability to distinguish between 
science and engineering. Whilst engineering 
calls for the exercise of science, it combines 
with it knowledge of technicalities of design 
and production which are outside the ken of 
the veritable scientist. We do not disparage 
scientists when we say that however brilliant 
their brains may be and however acute 
their powers of precise thinking, they must 
of necessity lack qualities that can only be 
acquired by daily contact with the problems 
of the workshop. It has taken a long time 
to convince the Cabinet that Fellows of the 
Royal Society were, purely by reason of their 
fellowship, not competent advisers on engi- 
neering questions, and it was a sign of grace 
that as recently as September 5th, a first-rate 
mechanical engineer, Mr. W. A. Stanier, was 
given a whole-time appointment as one of 
three advisers to the Minister of Production. 
The fact that of the other two members, one 
is a spectroscopist and the other an organic 
chemist, and both members of the Royal 
Society, shows that to this day the old 
tradition holds, and that the Cabinet has 
not yet the courage and wisdom to appoint a 
panel of engineers and, moreover, to endow it 
with power and authority. 


Engineers and Society 


. By general consent, the English are 
reticent about their emotions. They will find 
some matter-of-fact reason rather than 
acknowledge an abstract motive for their 
actions. If one be asked why he works, he 
will answer: ‘‘ Oh, well, there’s the wife 
and the kids,”’ or ‘‘ I rather like it,” or “‘ One 
must have some occupation, you know.” He 
will give any reason in the world sooner than 
admit that he works because it is his duty. 
Or another will excuse himself for not doing 
something unworthy with, “ It’s not done,” 
rather than admit that he has a moral code 
and follows it. 

In general, the English do not take readily 
outwardly at least. Hence 


Fifteen to twenty years 








we have reasons for believing that under 
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almost certainly the child of the present 
conflict. In Victorian days, when individual- 
ism was regarded as a virtue, it was assumed 
that the man who did well for himself did well 
for his country as a whole. The merchants 
and industrialists grew rich themselves, but 
they brought vast prosperity to the United 
Kingdom and the Empire. In'those days no 
one saw anything shameful in working for 
personal profit ; the profit motive was not 
a vice that was undermining the moral fibre 
of the whole world. But times are changing. 
Condemnation of the profit motive began 
perhaps in the ranks of Socialism, but it is 
now often on the lips of Conservatives. The 
idea is that the desire to serve one’s fellow- 
men must be the ruling motive, and profit- 
making must take a place far below the salt. 

Believing that our readers would welcome 
ut this time a statement on this subject from 
« Labour Member of Parliament, who has 
shown in his speeches and writings a logical 
appreciation of things as they are and has at 
the same time supported the views of his 
party, we invited Mr. Arthur Woodburn, 
M.P., to write an article for this first issue of a 
new year. It appears upon this page, and will, 
we are confident, be read with interest by all 
who have managed to throw off the ties of 
prejudice. They will observe that Mr. 
Woodburn presents a temperate scheme. 
He believes that certain services must be 
taken over by the State, but he thinks it 
unlikely that many industries, amongst 
which he names engineering and shipbuild- 
ing specifically, ‘‘ could be easily handled as 
a State concern.’”’ On the other hand, he 
holds it likely that “ international trade will 
be severely curtailed by all Governments, 
and be the subject of specific trade agree- 
ments,” and that is bound to affect everyone 
manufacturing for export. Furthermore, Mr. 
Woodburn is not opposed to profits honestly 
earned. “ No one,” he says, “ would decry 
reward to enterprise, initiative, and hard 
work among managements, nor even would 
there be objection to reasonable interest on 
capital invested.” Mr. Woodburn, as usual, 
presents his case with moderation and tolera- 
tion, whilst exhibiting clearly principles 
which are now being debated by all and 
sundry, and are almost as common in one 
political party as in another. 

Yet it is well that we should be on our 
guard when contemplating the new order of 
society which is held up as a tempting vision. 
The old order was built up by slow degrees. 
In a thousand years of experience, of trial 
and error, it had accommodated itself to the 
requirements of its environment. It cannot 
be surrendered suddenly. ‘‘ The satirist may 
laugh, the philosopher may preach,” says 
Gibbon in his ‘“ Autobiography,” “ but 
Reason herself will respect the prejudices 
and habits which have been consecrated by 
the experience of mankind.” It is said that 
the environment has changed and that the 
old principles no longer fit the conditions. 
We do not propose to debate that theorem at 
this time, but rather to call to mind that “a 
land fit for heroes to live in” is no more 
likely to spring quickly into existence 
immediately after this war than it did 
twenty-five years ago after the Great 
War. There is no panacea, no “ flattering 
unction,” that can salve instantly the 
wounds the world has suffered, and no new 
philosophy or plan, from the Atlantic Charter 





downwards, that can be accomplished save 
by the overcoming of vast difficulties and the 
solving of tremendous problems. The period 
of gestation of a new world is certain to be 
long and full of troubles. To expect an 
immediate renaissance is to court disappoint- 
ment, to promise it is to do a disservice to 
mankind. 


Engineers and the War 


Taking 1942 as a whole, engineers have 
little reason for anything but satisfaction. 
For two years they had been subjected to 
criticism, much of it ill-deserved, and for that 
reason doubly irritating. For practically a 
whole year they had carried on whilst the 
Battle of Britain raged over their heads ; but 
in 1942 the bombs of the enemy and of the 
critics were few in number and ineffective. 
Processes of manufacture had settled down, 
the question of costs had been fairly arranged, 
the allocation of materials had been regulated, 
and even the difficulties of supplying ‘ man 
power ”’ had been in great measure overcome. 
Hence the production of munitions of all 
kinds and descriptions, both great and small, 
proceeded steadily. The industry began to 
rotate with the smoothness of a humming 
top, which seems asleep when it is spinning 
most evenly. Some idea of the output has 
been given by Ministerial statements, but 
there is always so much that must be kept 
from the open ears of the enemy that the full 
truth is never revealed. That is particularly 
so with regard to technical advances and new 
inventions. After the war we shall hear of 
these things, and it will then be recognised 
that Great Britain has lost nothing of her 
flair for inventiveness, and that in nothing 
has she been behind other nations. 





If, then, engineers may. look back on the 
past twelve months with consciousness of 
great tasks greatly performed, the events of 
the autumn just ended, in which the work of 
their hands for many months of effort began 
to bear fruit, justify them in looking forward 
to the New Year with justifiable hope replac- 
ing the faith in ultimate victory which for 
two years was the rod and staff by which 
they and the country as a whole were sus- 
tained in hours of great trial. 

Conclusion 

In concluding this Retrospect we are 
conscious that many things of interest to 
engineers which will have their repercussions 
as soon as peace is restored have not been 
mentioned. Amongst these the perennial 
subject of the education of engineers would 
take a high place. It was reopened by a 
memorandum issued by the Institution of 
Civil Engineers; which provides the basis for 
future deliberation. Another subject of 
much moment to the future was one in which 
at a series of meetings civil engineers, 
architects, and builders discussed interrelated 
problems. 

But possibly the most pregnant of all the 
events of the year was the evidence of a grow- 
ing spirit of co-operation between the three 
major engineering institutions. From this 
co-operation it is not unreasonable to hope 
that results of vast importance to engineers 
will accrue in the years ahead. 

And so we end on a note of high hope for 
the immediate future and with a vision of 
the profession and industry of engineering 
re-created in the furnace of war into some- 
thing greater in spirit and in substance than 
it has ever been. 








Profit and 


Patriotism 


By ARTHUR WOODBURN, M.P. 


“\PONEY-LENDING ” and “usury” are 

words which carry a certain amount 
of reproach in ordinary society, and in 
former days “usury” was condemned by 
the Church as a sin against the light. Never- 
theless, both words represent branches of 
financial enterprise which play a definite part 
in modern society. ‘‘ Profiteering,” espe- 
cially associated with war, has also carried 
reproach, and many sincere and upright 
people who have hitherto felt they were 
helpful and respected members of the com- 
munity are shocked to find themselves com- 
pelled to apologise, to some extent, for 
making profits, which hitherto has been 
considered the main purpose of enterprise 
and initiative. 

War intensifies the desire of human beings 
to divide things into good and evil, and 
they are generally intolerant of the effort 
necessary to distinguish the many qualifica- 
tions and shades of meaning which rough 
generalisations require. 

Iam a Labour M.P. and represent a general 
policy of advocating that our production, 
exchange, and distribution should be organ- 
ised by public enterprise on the basis of 
calculation of existing and potential con- 
sumption at home and abroad. Others take 
the view that private enterprise is still the 
best way to stimulate initiative and that the 
incentive of private profit-making should 
still be the motive power of our economic life. 





But, of course, in practice, there is no such 
clear-cut division and there is general agree- 
ment that certain services should be publicly 
owned and controlled, and already Conserva- 
tive and Liberal Governments, both local 
and national, have brought many aspects of 
our life under public control. Indeed, 
figures given some years ago in the Liberal 
Yellow Book gave a capital of £3,500,000,000 
from which speculative private profit-making 
had been eliminated. 

The Labour Party’s programme, so far, 
limits itself to dealing with basic industries, 
of which transport, shipping, mining, agri- 
culture, land, finance, and power sources are 
specified. Beyond that the only definite 
proposal regarding other industries is plan- 
ning their location and legislating for greater 
degrees of standardisation. Planning land 
and industry will, of course, considerably 
restrict the entirely free movement of 
industry, so far governed largely by economic 
rather than social reasons. 

Much of this, of course, has already been 
done for war purposes, and in many cases 
the State’s part has been one of co-ordination 
rather than absorption. Nor is the acceptance 
of this programme necessarily the monopoly 
of Socialists, as much of it is acceptable to 
large sections of other parties. 

Probably most alarm exists in private 
industry among those sections which are 
not so far specified, viz., shipbuilding, engi- 
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neering, cotton, and other export industries. 
I myself have never heard these industries 
discussed from the point of view of national- 
isation, and I should think it unlikely that 
such a varied collection of enterprises could 
be easily handled as a State concern. 
Many industries are, however, concerned 
with export and such enterprises themselves 
might, willy-nilly, become involved in some 
State organisation. It is difficult to see what 
will be the conditions after this war, but my 
own view is that there will be very little 
freedom for industries and traders to come 
and go among nations. It seems more likely 
that international trade will be severely 
curtailed by all Governments and be the 
subject of specific trade agreements. Engi- 
neering might, then, have to be organised 
into collective groups for trading with various 
foreign markets. This might be very hard 
for the small engineering firms, of which we 
have so many valuable and efficient examples, 
for the larger organisations are bound to 
become interested and tend to absorb much 
of the trade. This can be avoided only by 
Government supervision and arrangement. 

There is, of course, much ill-considered 
expression of opinions on these subjects and 
among workers generally there are strong 
feelings of being exploited when great profits 
are declared in companies from time to time. 
I know that much of this feeling is quite 
unjustified, but employers themselves are 
largely to blame. The great impassable 
barrier which separates the administration 
and offices from the works creates the 
impression that the apparent secrecy hides 
what dare not be seen. Managements make 
a mystery of their functions which the 
workers are left to solve from their imagina- 
tions, and no one peoples closely guarded 
secret places with angels. There should be 
greater frankness between managements and 
workers. Indeed, where managements have 
the good sense to consult their workers about 
some of their problems, the workers begin 
to understand the difficulties many a firm may 
have to get work and make ends meet, and 
I am sure no workers would ever object to a 
fair deal to employers in any industry. 

Profit-making, however, is not one thing. 
It combines several elements. No one would 
deny reward to enterprise, initiative, and 
hard work among managements, nor even 
would there be objection to reasonable 
interest on capital invested. But it would be 
difficult to convince the workers and the 
public that the sleeping partners of industry 
—the rentiers—should obtain any more than 
interest. It is reasonable that managements 
and workers should be rewarded for increas- 
ing production, but few approve of industry 
being made, as was both cotton and engi- 
neering after the last war, a field of specula- 
tion, gambling, and share manipulation. 
This is especially so during the war. I 
have myself pleaded several times for recog- 
nition of the part played by technicians and 
managements in developing our war effort, 
but I should resent any mere dividend- 
drawer becoming richer as a result of the 
nation’s travail. 

My own view is that we as a nation will 
solve our peace problems with the same 
common sense and fairness as we have used 
for our war difficulties, but unless there is 
greater mutual understanding and an elimina- 
tion of the suspicion which pervades many 
industries—especially shipbuilding and min- 
ing, and, to a lesser extent, engineering— 
this slumping together of profiteers and 
usurers with others, who are running their 
industries with a sense of trusteeship with 
modest rewards, will exaggerate every 
element of discontent and make reasonable 














Managements so often fail to see that the 
workers look to them for a lead and would 
respect them and be respected if more confi- 
dence existed. There can be no real hope for 
co-operation in industry, unless the essential 
manhood of everyone is respected and there 
is complete elimination of the caste barriers. 
The office door neither divides us in character, 
nobility, honesty, nor endeavour. I have 
been on both sides and I know. Break down 
the barriers and we shall be well on our way 
to better understanding. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE DOCTRINE OF MOST WORK 


Str,—Those who, like myself, have some 
claims to be considered ‘* new economists,” will 
be gratified by the leading article of the 18th 
inst., in which you acknowledge that “ the new 
economics is a sincere endeavour to accom- 
modate economics to new conditions.”” This is 
a commendable endeavour, and even though the 
task does concern money and credit, it will be 
conceded as improbable that anyone of sound 
reputation would essay to challenge accepted 
opinion in this field without taking very great 
care that his data and conclusions are in good 
order. There are, of course, too many new 
economists nowadays to permit of summary 
dismissal, but few critics have so far recognised 
with you that ‘the innovator has something 
to offer.” 

In one respect, however, I venture to suggest 
that your summary is in need of modification, 
and, indeed, it is the implications of the new 
economists with your leading phrase, ‘ The 
Doctrine of Most Work.”’ You assert that it is 
the old economists who rebut the practicability 
of obtaining full employment for everybody on 
the grounds that “ productive capacity is so 
enormousthat markets would be saturated before 
total supply could be absorbed.” It is odd that 
you should so attribute this view, because it is 
this fact which is axiomatie to the new econom- 
ist, the recognition of which sets him on his 
way to become a new economist. On the other 
hand, there is a sublime complacency of con- 
viction in critics of the new economics that if 
everybody and everything is only allowed to 
continue producing, nothing can be more 
certain and automatic than a market of suffi- 
city capacity to absorb the whole output. In 
the familiar illustration of Major C. H. Douglas, 
it has been confidently argued by them that the 
production of a ton of potatoes also produces 
the money to purchase them—so why worry ? 
However, whether the new or the old econom- 
ists postulate the chronic tendency of the rate 
of production to outstrip the rate of consump- 
tion, there can be no dispute that such opinion 
is held, as you say, quite rightly. The problem 
for economists, then, is to increase consumers’ 
demand to that degree which renders it effective 
against maximum desired production. 

It is doubtful—indeed, impossible—to effect 
this equation by forcing everybody to work by 
hook or by crook, which is implied in your 
Doctrine of Most Work. The power of modern 
production is not merely enormous; it is 
formidable and threatening, as evidenced by the 
fact that it is at present littering the planet 
with products of the highest skill and ingenuity. 
Full peacetime employment of everybody with 
the same facilities would very soon produce a 
situation similar to that experienced by the 
sorcerer’s apprentice. We had foretaste of this 
in the pre-war ‘‘glutted markets ”’ and “‘ burden- 
some plenty,’ which were only relieved by the 


tion is given to the added fact that technological 
advance during the war has increased produc. 
tion per man-hour by probably 25 per cent., it 
will be appreciated that the post-war problem of 
providing work for all who want incomes is 
likely to be extraordinarily difficult. And 
even if the ravages of war require five years or\ 
so of reconstruction, what will be the situation 
ten, twenty, or fifty years hence at this rate of 
progress ? 

Clearly, the fallacy is this very Doctrine of 
Most Work, unless, indeed, sanity is to be 
violated and work for work’s sake is elevated 
to a social objective. Then assuredly we shall 
see elaborate projects instituted for such tasks 
as digging holes and filling them up again, 
removing Ben Nevis to Kent, and tunnelling 
to the moon. 

Against this apotheosis of uneconomic 
system which has lost its way, fortunately ‘‘ the 
innovators have something to offer.” 

Frep. H. Aucer, A.M.I. Mech. E. 

Liverpool, 16, December 21st. 





GAS TURBINE DEVELOPMENT 


Srr,—I read with great interest a description 
of the gas turbine electric locomotive published 
in the issue of THe ENGINEER dated October 
23rd, and was very pleased to read the further 
information in the issue dated December 25th. 

As mentioned in a discussion before the 
Institution of Mechanical Engineers, reported 
by you, the principle appears to have great 
possibilities. I am, however, surprised that 
the makers should be content with the low 
thermal efficiency actually obtained. 

The low efficiency appears to be due to the 
adoption of air compression by a flow process 
with the consequent impossibility of attaining 
high pressures efficiently. 

There are available at least two possible 
methods of obtaining high pressures, utilising 
displacement type compressors capable of being 
developed to run at turbine speeds. 

It would therefore appear that the gas 
turbine equipment is capable of being developed 
to give thermal efficiencies far in excess of any- 
thing yet attained. This, coupled with the fact 
that there are available or capable of easy 
adaption, light and compact gas producer plants, 
seems to indicate that investigation into the 
possibilities of gas turbines is @ vital necessity 
for the future conservation of British coal 
resources. 

N. V. PESTEREFF. 

Edinburgh, December 28th. 








Kiwpertey Wants Steet Inpustry.—Kim- 
berley has decided to make a big bid to have a 
branch of the South African Union’s iron and steel 
industry established on the diamond fields. The 
whole matter has been recently debated and it was 
resolved to establish a committee to investigate 
the possibilities and take any steps necessary to 
bring Kimberley’s claims to the notice of the S.A. 
Government. Meantime, it has been claimed that 
the town has four of the five main requirements for 
the manufacture of steel at hand, namely, man- 
ganese, iron, lime, and water. At no other place 
where branches of Iscor were in existence were so 
many of the requirements available on the spot. 


InDUSTRIAL ELECTRICAL EQuipMENT.—The Con- 
troller-General of Machine Tools has written to all 
manufacturers of industrial electrical equipment 
urging on them the necessity for economy in man- 
hours and materials used in the manufacture of 
electrical equipment. The Directorate of Industrial 
Electrical Equipment, a section of the Machine 
Tool Control in the Ministry of Supply, has recently 
surveyed the whole field of economy in industrial 
electrical equipment in collaboration with an 
advisory panel of the electrical industry. This 
survey has shown the need for paying special atten- 
tion to the selection and loading of electrical equip- 
ment, so that it is used to the limit of its capacity 
to meet the immediate needs of the war. Practical 
steps to give effect to this policy have been dis- 
cussed with the electrical manufacturers, who are 








settlements more difficult. 


insatiable appetite of war. If due considera- 





collaborating with the Ministry in this matter. 
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Armoured Fighting Vehicles in 1942 





[\ the closing years of the last century and 
the opening years of the present one, two 
great rivalries based on engineering came 
prominently to the notice of both the lay 
and the technical public. They were, on 
land, the railway race to Aberdeen, or the 
competition between the East and West 
Coast routes, and at sea the battle between 
gun and armour on the fighting ships of our 
Navy. ‘The railway race eventually pro- 
duced conditions rather fantastie from the 
modern viewpoint, as in 1895 the weights of 
the competing trains behind their loco- 
motives were as low as 70 and 120 tons 
respectively, as against 400 to 500 tons on 
normal 60 m.p.h. average passenger services. 

At sea in the competition of gun versus 
armour—largely a metallurgists’ war, as 
each step was taken first by the defence 
to thicken or improve the armour, then 
by the offence to provide guns with pro- 
jectiles having higher velocity and improved 
quality steel to increase their penetration— 
there appeared ships falling into two 
extremes, the very heavily protected and 
slow battleships like the “‘ Royal Sovereign ” 
classes, 1892-95, 18in. armour, 17-5 knots, 
and then as a reaction, the very large fast 
and somewhat unprotected cruisers such as 
the “ Powerful” and “Terrible” (1895, 
22-5 knots). 

In both these competitions the ery for 
great speed led to an unbalanced product. 
The view later prevailed that thick and heavy 
protection alone for a battleship was not 
sufficient to render it a highly efficient fight- 
ing weapon. There must be greater offensive 
gun power coupled with speed and long sea- 
keeping qualities. The armour must be 
reduced in thickness by imparting to it 
higher qualities of resistance. Hence there 
came the “ Dreadnought ”’ class of battleship 
in 1905, a design produced in great secrecy, 
which rendered obsolete practically all the 
other battleships of the world on the with- 
drawing of a curtain. 

These historical facts are narrated in order 
to show that engineers are already familiar 
with many of the difficult problems which 
confront the tank designer of the present 
war. The solutions to these problems are 
not easy. Although a scientific approach 
will assist in providing answers to some of 
them, others, like so many engineering 
problems, require a considerable amount of 
practical experience because the conditions 
to be met can only be predicted in part, and, 
as will be explained later, experience prior 
to the war was limited. 

The tank is sometimes described as the 
land ship of the desert, and there are features 
common to the sea ship and the land ship in 
the inter-relation of speed, protection, offen- 
sive power, adaptability to varying con- 
ditions, and maintenance in action for long 
periods. Just as ships intended to operate 
only in narrow waters and near to shore 
bases can be built with lesser and simpler 
fitments than those which have to operate 
for long periods on any ocean, so a tank 
intended for fighting in enclosed European 
countries can be accepted without certain 
facilities which must be added to those 
operating in open desert areas, where they 
are far and for long absent from their bases. 
Fuelling and provisioning for longer periods 
are obvious examples. 

If it were possible to give concrete values 
to abstract attributes, it might be stated 
very roughly that in a fight the vulnerability 


of a moving target varies as its size, but 
inversely as the square of its speed. The 
smaller the target the less there is to hit, and 
the harder it is for the enemy to aim at it, 
especially in country containing some cover. 
The Germans have taken advantage of this 
fact by sinking tanks in shallow pits. Speed, 
with its great element of surprise, makes a 
moving target very hard to hit and enables 
the land ship to remove itself from effective 
range readily, thus exposing it to the enemy 
action for shorter periods. The difficulties 
of design are, however, increased in a degree 
somewhat approximating to the square of 
the weight and the cube of the speed. It 
will be clear, therefore, that there are very 
conflicting conditions to be met in any 
design of tank, and the result is a compromise 
between many diverse and exacting require- 
ments by the fighting man, and the provision 
of a design which will meet as many as 
possible of these demands and can still be 
built rapidly in large numbers from materials 
available. 

Take the question of armour thickness. 
The tanks of the last war were only required 
to keep out the bullets of the machine gun 
of the day, and their armour thickness was 
of the order of but half aninch. Such a scant 
measure of protection could not be accepted 
in this war, and as better and better anti- 
tank weapons have been introduced by both 
sides in ever-growing numbers, so has arisen 
an insistent demand for thicker and thicker 
armour, despite its improved quality. Now 
armour is heavy. Even half an inch on a large 
area is burdensome, and every half inch 
added presents a greater and greater handicap. 
Hence the designer does his best to counteract 
the load by endeavouring to decrease the 
cubic contents of the “box” he has to 
protect. 

Rudyard Kipling told engineers all about 
this in ‘‘ The Ballad of the Clampherdown,” 
which clearly had a “box” in the 18in. 
armour class :— 

**It was our warship Clampherdown 

That carried an armour-belt, 
But fifty feet at stern and bow 


Lay bare as the paunch of the purser’s sow 
To the hail of the Nordenfelt.” 


So, too, in many enemy tanks, while the front 
is thickly covered, the sides and stern are 
easier to penetrate. 

The designer is, however, faced by limits 
at every turn. He can make his engine—the 
propelling unit—more compact to a certain 
degree, but here he is met with demands such 
as very large air cleaners, without which no 
engine can operate in the desert, and the 
probable necessity to put up the horsepower 
output in order to counteract the weight of 
the thicker armour, and possibly to meet a 
demand for greater road speed. More horse- 
power entails a heavier transmission to with- 
stand the greater torque. He must protect 
the crew, giving them space to operate in 
comfort, and also protect the offensive 
weapons, ammunition and supplies considered 
necessary by the military command. Much 
as he might like to evict one of the crew and 
some of the equipment, he is not allowed to 
do so. Every increase in weight means a 
greater stress on the suspension. Increases 
in weight come not only from thicker armour, 
a higher scale of equipment, and the calls for 
more speed.and horsepower, but also from 
other causes, such as a demand for increased 





length to enable wider obstacles to be 
crossed or to give better riding, demands for 






a bigger offensive weapon to be utilised with 
its concomitant larger and heavier rounds of 
ammunition, or increased wireless facilities. 

It is all a vicious circle on which the 
designer has to bear the onus of any com- 
promise. The big British tanks of the last 
war carried their big gun in a sponson on the 
side, with a very limited arc of fire. 
Fortunately, power-operated turrets have 
since been perfected for aircraft, and their 
drive has been adapted to operate the gun 
turrets of British tanks so as to give them an 
all-round field of fire. This has enabled 
firing to be done on the move, an advantage 
at close range at any rate. Other tanks have 
appeared in the battle zones in this war with 
sponsons instead of all-round turrets, Lut the 
advantage of the latter system is so great 
that apart from armament for subsidiary 
purposes the main tank gun will generally 
be found in a turret. Exceptions are weapons 
of field gun size and bigger, which are found 
in some German armoured vehicles mounted 
behind a shield with limited traverse on a 
tank chassis. With their long range they 
hope to keep the enemy at a good dis- 
tance, avoid “‘ in-fighting,’’ and so escape the 
necessity for heavy armour all round, thus 
enabling the big gun to be carried without 
excessive weight on a standard proven 
chassis. 

The big tank of the last war had an 
unsprung suspension, was slow—a_ bare 
5 m.p.h.—was very long in order to cross the 
wide German trenches, lightly armoured as 
already stated, and not capable of running a 
hundred miles without considerable work- 
shop attention. It has, indeed, been stated 
that it cost practically as many pounds to 
run per mile as the immediate pre-1939 war 
tank cost in pence. 

Efforts to speed up tanks to bring them 
more into line with the performance of 
wheeled transport with good cross-country 
performance have led to great improvements 
in suspension. In fact, a very smooth- 
running tracked chassis was clocked in this 
country to do even time—60 m.p.h—on a 
good hard level pitch. Like the race train 
of 1895, it was bordering on the fantastic as 
a fighting vehicle. The weight it could carry 
at such a speed would have precluded the 
fitting of real heavy offensive weapons, of 
adequate equipment or thick enough armour. 
It would have been like putting a Derby 
winner and jockey into a charge of the Life 
Guards. 

The tanks winning laurels in the fighting 
to-day come intermediately between these 
two extremes, but there is one quality that 
they must possess—reliability and ability to 
run long distances from their bases. Is not 
El Agheila 750 miles from El Alamein, and 
Tripoli 400 miles further? When the 
wonderful reliability of modern long-distance 
road coach and lorry services are considered, 
it is not always realised that this has been 
achieved over a long period of time. Thous- 
ands of these vehicles have run hundreds of 
thousands of miles till the weaknesses have 
been combed out and a considerable degree 
of perfection achieved. The tank, however, 
has been in but little service and has existed 
in but small numbers, particularly the 
heavier tanks now doing service, right up to 
the start of this war, so that experience— 
especially under battle conditions—has been 
wanting to bring to perfection very difficult 
designs operating under most adverse con- 
ditions often on the great deserts of the 
world. 

Nations which decided that they could 
afford but little money for their tank pro- 
grammes before the war expended most of 
their energies on the cheaper and lighter 
forms, and a considerable degree of reliability 
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had been achieved on these. When the 
Germans invaded Austria in the Anschluss of 
1937, their tanks which marched in suffered 
very heavy mechanical casualties, from which 
great lessons were learnt for future invasions. 
Although the world’s land speed records 
have been made on a certain desert pan, most 
deserts present great difficulties to loco- 
motion either by their softness or their 
roughness. Small wonder is it then that some 
types or some features of some types have 
proved unsatisfactory in every contesting 
army. It would have been a far greater 
miracle if there had been no unsatisfactory 
designs, considering the small amount of 
running experience available to any army, 
and the great step up required of the designer, 
five times the speed of the last war tank, and 
often five times the armour and at least ten 
times the reliable mileage. 

Now a word about the gun and the pro- 
jectile. Generally speaking, the smaller the 
diameter of the bullet, the sooner it loses its 
initial velocity, and the lower the range at 
which it can penetrate armour. Thus, even 
if we assume practically the same muzzle 
velocity in each case, the rifle is outranged 
by the small anti-tank gun and the small 
anti-tank gun by the big one. Hence in close 
country, such as is met with in parts of Kent, 
the tank with a small anti-tank gun may be 
able to compete on reasonably favourable 
terms with one armed with a bigger gun, 
unless the latter’s armour is also increased 
considerably, but in the open spaces of the 
desert the tank with the bigger gun can hold 
off at arm’s length and destroy by penetra- 
tion a tank armed with a smaller weapon, 
even if this latter tank is more heavily 
armoured. Thus to some extent the dis- 
advantage of carrying a bigger gun and larger 
projectiles may be discounted by lesser 
protective armour. 

Accuracy of fire at long range is secured by 
telescopic sights, which have to be especially 
designed for the purpose. 

The question of cast versus rolled plate 
armour has been ventilated in the lay Press. 
Broadly speaking, the best defence against 
small projectiles, such as an armour-piercing 
rifle bullet, lies in a steel with a higher Brinell 
number. Against larger anti-tank and field 
gun projectiles it is a high Izod number that 
counts. Hence for the earlier light recon- 
naissance tanks only intended to keep out 
rifle bullets, plate gave the most satisfactory 
results, especially as castings would have 
been very thin and difficult to make. To 
meet the attack of the heavier anti-tank gun, 
castings come into their own, as the greater 
thickness required makes the production of 
castings easier, and facilitates the contours 
of the carapace, while the ability to shape a 
casting eliminates many a difficult and 
troublesome joint. American and certain 
Continental foundries with their highly 
developed technique for making steel castings 
have exploited this system of construction, 
largely to increase production. 

The question of welding versus riveting, 
too, has come in for considerable con- 
troversy. Welding of alloy steels has met 
with more opposition in this country than in 
other quarters, where new production 

methods are at times accepted with less 
proven experience than would be demanded 
over here. Successful welding is an art that 
requires the development of a special tech- 
nique to ensure freedom from distortion and 
cracking, while still retaining the protective 
quality of the steel at the welds. 


American Tank Progress 


In the battles of the Middle East, espe- 
cially those of Libya, Egypt, and, more 





successful use was made throughout the 
year of armoured fighting vehicles of 
American design. Typical examples of these 
tanks are illustrated in to-day’s Supplement 
and in the accompanying engravings. Early 
in 1942 President Roosevelt promised a figure 
of 45,000 tanks during 1942 and 75,000 
in 1943, and arrangements were made to key 
up America’s locomotive building and auto- 
mobile industries to produce these large 
outputs. Firms which have been mentioned 
in connection with the carrying out of this 
huge programme include the American Loco- 
motive Company and the Chrysler Motor 
Corporation, under the administration of 
which large national arsenals have been 
formed. In addition, large contracts were 
awarded to the American Car and Foundry 
Company, the Baldwin Locomotive Com- 
pany, and the Montreal Locomotive Works, 
a subsidiary concern of the American Loco- 
motive Company, while important develop- 
ment work in connection with the building 


armoured steel is employed, both for the 
upper part of the hull and the turrets. The 
accompanying engravings clearly show the 
type of suspension used in these models, and 
in fact in all the American tanks we illus. 
trate. It consists of a series of two. 
wheeled bogies, the upper part of which 
carries a supporting wheel for the top of the 
track. The main driving wheel is at the 
front, with an idler at the rear of the machine, 
When necessary, the sides of the tracks can 
be fitted with sand shields designed to protect 
the driver from sand or dirt which may be 
thrown up, while in some cases a skirt of 
rolled armour plate, strong enough to resist 
the heaviest machine gun fire, is fitted. 
The main armament in these two tanks 
consists of a 75-mm. gun, which, as shown, 
is arranged in a sponson mounting. Pro. 
vision is made for a good range of hori- 
zontal movement and elevation. In the 
turret a 37-mm. gun is carried, with a full 
rotating movement, whilst heavy and light 

















of tank engines was reported from the 
factories of Henry Ford, the Oldsmobile, and 
the Cadillac motor companies. In many of 
the tanks a Wright aeroplane engine designed 
to give speeds up to 50 m.p.h. was adopted, 
but during the year many other types of 
engine were adapted for this important task. 
Mention was made in this respect to the use 
of five 100 B.H.P. De Sota engines, a 
500 B.H.P. Ford ‘V-8” engine, and a 
radial cylinder air-cooled oil engine of 
Guilbertson design. The performance of 
these different engine units in wartime 
service will be awaited with great interest. 


The ‘* General Grant ’’ and ‘‘ General Lee ”’ 
Tanks 


Among the first of the medium-sized tanks 
to arrive in Egypt for the African campaign 
were the “General Grant’’ and ‘“ General 
Lee” both of which are versions of 
the “‘ M-3 ”’ design. The tank hull may be of 
cast or welded construction, and in some 
cases riveting is used for the upper portions, 





recently, North Africa, extensive and 





but more commonly a one-piece casting of 


AMERICAN _“‘ GENERAL SHERMAN "’ 





TANK 


machine guns of improved construction lend 
additional fighting power. This type of tank 
weighs about 28 tons and in manceuvrability 
and speed it surpasses earlier designs. 

We illustrate in the accompanying engrav- 
ing one of the “ General Lee ” tanks leaving 
the erecting shop in the Chrysler Arsenal 
Factory. This view shows in a distinct 
manner the features of design to which we 
have referred. 


The ‘‘ General Sherman ’’? Tank 


A later design of American tank, which, 
we may record, was recently shown to Mr. 
Churchill and British Army officers on the 
Horse Guards Parade and which had taken a 
leading part in the defeat of the German 
Afrika Corps under Field-Marshal Rommel, 
is the ‘‘General Sherman ”’ views of which 
are reproduced in to-day’s Supplement and 
on this page. 

This tank is heavier than the “ M-3” 
designs, to which we have already referred, 
and it carries heavier armour. The 
75-mm. gun is mounted in the turret, which 
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is power driven and can swing through 
360 deg. In addition, the gun can be 
elevdted within fairly wide limits. The 
main body of the tank is a one-piece casting, 
and, as will be seen from our engravings, most 
of its lines are either rounded or sloping, with 
the view of presenting a minimum flat 
surface to opposing fire. Additional defensive 
power is given by four machine guns. In 
some versions of this tank a welded hull 
is employed, which has the same character- 
istics as the one-piece casting. The front and 
side views of this tank show the various doors, 
lighting arrangements, and the shackles and 
steel rope for towing. Of equal or more 
interest are the novel auxiliaries with which 
the vehicle is fitted, which under present war- 
time conditions may not be disclosed. 

What has been said does not fully describe 
the American war effort as regards the pro- 
duction of new types of armoured fighting 
vehicles, but it does indicate what has been 
done to arm with effective weapons the 
British and American Forces and other units 
of the United Nations which are now operat- 
ing on the North African fronts. 

In reviewing the production of armoured 


every ounce of strength into war output, 
not to weaken their effort by complaining 
about grievances, however real, and to be 
ready to make any sacrifice in order to enable 
the country to survive. 
Air Conditioning Apparatus in Tanks 

During the summer the question of install- 
ing air conditioning plant in tanks was 
brought under review in connection with the 
Libyan and Egyptian campaigns, and on 
July 29th Mr. Oliver Lyttelton, the Minister 
of Production, announced that the Tank 
Design Department of the Ministry of Supply 
had set up @ small panel in order to obtain 
all possible information on the question of air 
conditioning and its application to armoured 
fighting vehicles. In addition, the Minister 
stated that the Tank Design Department 
maintained a section for physiological research 
in connection with tanks, which was composed 
of members lent by the Medical Research 
Council. The members of the panel on air 
conditioning are Mr. 8. A. Wood, Senior 
Scientific Officer in the Ministry of Supply 
Research Department; Dr. Dorey, the 








AMERICAN 


fighting vehicles during 1941 in our issue of 
January 2nd, 1942, we made reference to the 
main programme of British tank production, 
and described the leading types. Last year 
saw further progress with these types, 
particularly — the ** Valentine ”’ and 
‘Crusader’ models and later the heavy 
‘“ Churchill ” tank. 


New Designs of Tanks 


In the course of a speech made in Cardiff 
on Saturday, September 19th, Sir James 
Grigg, the Secretary of State for War, made 
reference to the new designs of tanks which 
were coming into production. In_ his 
opinion, Sir James stated, these new tanks 
were miles better than anything which had 
been provided before, and he expressed him- 
self as being quite certain that the latest tank 
—Sir James, we understand, was not speaking 
specifically of the “‘ Churchill ”—was a better 
tank than any other in the world. The effect 
of this new type of armoured fighting vehicle 
on the future of the war was, he said, quite 
incalculable. In his opinion, when our 
soldiers went into battle with this tank they 
would at last feel that they were properly 
equipped to cope with any enemy that might 
appear. He appealed to the workers to put 


ERAL LEE’'’ TANK 

Chief Engineer Surveyor of Lloyd’s Register 
of Shipping; and Dr. E. Griffiths, F.R.S., 
Principal Scientific Officer in the Physics 
Department of the National Physical Labora- 
tory. The panel consults with appropriate 
specialists in other Government Departments 
and in the industry in connection with the 
various problems of research, development, 
and manufacture, which arise in connection 
with its inquiry. 


Tank Board Changes 


In the course of the year we recorded some 
important changes in the personnel of the 
Tank Board. In our issue of October 23rd 
we announced that Sir George Usher had 
resigned from the position of Director- 
General of Tank Supply. Earlier in the same 
month we were able to state that Commander 
E. R. Micklem of Vickers-Armstrongs, Ltd., 
had been released by that company in order 
to serve as Chairman of the Armoured 
Fighting Vehicles Division and Chairman of 
the Tank Board of the Ministry of Supply. 
Mr. A. J. Boyd, of the Metropolitan-Cammell 
Carriage and Wagon Co., Ltd., was appointed 
Director-General of Armoured Fighting 
Vehicles Supply, while Mr. Oliver Lucas 











retained the position of Director-General of 
Armoured Fighting Vehicles Design. 


The Use of Welding in Tanks 


The past year saw an extended use of 
welding in connection with tank construction 
and tank repair, and in our issue of March 
20th, writing on the production of armoured 
fighting vehicles, Mr. W. E. Woodward, M.A. 
(Cantab.), University Lecturer in Engineering 
at Cambridge University, showed how the 
proper use of welding would speed up pro- 
duction and, at the same time, allow homo- 
geneous hard steel to be more freely used. 
It was possible, Mr. Woodward pointed out, 
to repair by welding very speedily a damaged 
portion of armoured plate and so obviate 
the carrying of large stocks of armour 
of every size for replacement purposes. It 
may be recalled that in an account we recently 
gave of the work of the newly formed 
R.E.M.E. and the Battle of Egypt, the excel- 
lent work done by the Corps in creating closer 
Army co-operation, especially in the matter 
of maintaining and repairing tanks, was 
most favourably commented upon by officers 
who had served in the campaign of the 
Eighth Army. In many cases damaged 
tanks were retrieved, repaired, and put into 
service again in a very short time. Welding, 
we understand, played its own part in this 
work. 

Tank Recognition 

During the past year increasing need has 
been felt for familiarising our Home Forces, 
including the Home Guard, with the appear- 
ance and characteristics of British and 
foreign armoured fighting vehicles. This has 
been done by the preparation of recognition 
charts, but a more practical measure was the 
recent arrangement of a “ circus ” of British, 
German, and Italian tanks to tour different 
military camps in Scotland and elsewhere, 
with the object of improving tank recognition. 
Among the tanks which were included in 
this international collection were the 
** Churchill,” the “‘ Matilda,” and the ‘‘ Valen- 
tine”’ as the principal representatives of 
British armoured fighting vehicles, along 
with a “‘ M.11/39 ” Italian tank, and PZW 1,” 
“PZW 3,” and “PZW 4” German tanks. It 
was explained by the tank officer in charge 
that the task of recognising British and 
enemy tanks was both difficult and complex. 
In many cases, he pointed out, the tanks did 
not differ materially from each other in size 
and construction, and that, particularly in 
unfavourable weather, and when viewed from 
a distance, one tank was apt to appear very 
much the same as another. The construc- 
tional features of the German tanks were 
explained, and outstanding points were men- 
tioned with regard to the design and con- 
struction of the leading British types, such 
as the “ Matilda,” ‘‘ Crusader,” ‘‘ Cove- 
nanter,” “ Valentine,’ and ‘‘ Churchill,” 
more particularly the contrast between 
British and Axis tanks. Most of the British 
tanks mentioned above were described in our 
review of armoured fighting vehicles in 1941, 
which appeared in our issue of January 2nd. 
On October 2nd, 1942, we were permitted to 
reproduce four views of different versions of 
the “ Churchill ”’ tank, the latest of which is 
again given in to-day’s Supplement. We 
may express the hope that these articles may 
help to meet in some measure the need for 
better recognition of different types to which 
we have referred. 


The ** Churchill ’> Heavy Tank 


The only British tank about which further 
information was released in the period under 
review was the heavy infantry tank, to which 
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Lord Beaverbrook, when he was Minister of 
Supply, gave the name “Churchill.” It 
was only after the raid on Dieppe, in which 
certain modified “Churchill” tanks were 
used as strong points by the Canadian 
forces, and some of them had to be left in 
the hands of the enemy, that illustrations of 
the ‘Churchill’ were released, although 
it had been a familiar sight in some parts of 
Great Britain. We are given to understand 
that the heavy gunfire of the Germans which 
was met with on the beach at Dieppe showed 
conclusively the staying power of this vehicle, 
even after more than one direct hit. The 
“Churchill ”’ shown in to-day’s Supplement 
has a six-pounder gun in the turret with a 
coaxial machine gun. In some designs a 
3in. howitzer is mounted in the front of the 
body of the tank with a two-pounder in the 
turret. The suspension, as will be seen from 
our illustration, comprises nine carrying 
wheels or “ bogies ” on each side. The type 
of engine and transmission has not yet been 
revealed, but the position of the air intake 
louvres for cooling the radiators may be 
noted at the bulges on the sides of the tank. 
The means of carrying the bogies with helical 
compression springs is also to be seen. In 
the example we have chosen no sand screens 
are fitted, but these can be added when 
necessary. 

Speaking in the House of Commons on 
Tuesday, December 15th, the Prime Minister 
made a statement concerning the work of the 
Tank Board and the development and pro- 
duction of the ‘“ Churchill” tank. That 
statement was reprinted in full in our issue 
of December 18th. Mr. Churchill recalled 
the history of the “ A22” tank, which 
was first discussed at a meeting of the 
authorities in charge of defence measures 
on June llth, 1940. As a result of that 
meeting the Prime Minister called for the 
production of 500 or 600 tanks by March, 
1941, which would be suitable to repel an 
invasion. Further meetings took place in 
June and July, 1940, as a result of which 
the specifications of the new tank were 
approved and production begun. The first 
pilot model was running on December 12th, 
1940, and by the autumn of 1941 400 of these 
tanks were available for battle. With the 
invasion of Russia and the lessening of danger 
to our own shores, the possibility of using the 
new tank for overseas operation was con- 
sidered, and in the winter of 1941 and the 
spring of 1942 modifications were made in 
the armouring and track protection to fit 
the vehicles for overseas fighting service. At 
the present time, Mr. Churchill announced, 
there are between 1000 and 2000 of these new 
tanks in the hands of troops. They are said 
to be the best weapons yet received by the 
units concerned. Although this particular 
design was never intended for the fast-moving 
long-range warfare of the desert, certain 
units were sent to the Middle East in the 
autumn of 1941 for trial. A small number 
took part in the attack on Rommel’s lines 
at El Alamein, and reports since received 
show that they stood up to very heavy fire. 
The “ Churchill’ tank, the Prime Minister 
concluded, is naturally surpassed by the 
latest types, but the production in such large 
numbers in less than a year of an entirely 
new tank of a much heavier pattern than 
anything that we had possessed before, and 
thoroughly capable of going into action in 
home defence was highly creditable to the 
British engineering industry and to all con- 
cerned in the design and production of the 
new unit. 


Tanks for Russia 
During the whole of 1942 a certain pro- 


was apportioned for the assistance of 
our Russian Allies, and the knowledge of 
that fact produced on more than one occasion 
remarkable increases in tank output in our 
factories. Reports received from Russia 
bear testimony to the design of the “‘ Valen- 
tine ” tank, the tracks of which, it is stated, 
are standing up well to the hard ground and 
the extreme winter conditions. Equally 
satisfactory are the armour and guns, while 
the design in general has been found to be 
reliable, simple in construction, and easy to 
maintain and repair. As we go to press news 
is available of the worthy part which 
is being taken by British-built tanks of 
“* Matilda ” and “ Valentine ” design in the 
recent break-through the German lines 





some account of the 
cruiser tanks, built at the Montreal Loco- 
motive Works, which embodied in their design 
a 10-ton one-piece cast steel armoured hull 
and a one-piece steel casting for the turret, 
which carries a 37-mm. gun, besides machine 
guns. 
Australia is also producing cruiser tanks for 
its armoured divisions. 
design embodies many of the characteristics 
of British and American tanks, including a 


and the drive into the Don industrial basin. 


Canadian and Australian Tanks 


Early in the year we were able to give 
Canadian “M-3” 


It has just been revealed that 


This particular 


single-piece casting for the armoured hull 


and turret. 








No. 


(ONE of the effects of war conditions upon 
the electrical engineering industries has 
been to impose a check upon ordinary 
research and development, and to direct 
attention to subjects which, being closely 
concerned with the war, cannot be discussed. 
It is noticeable, therefore, in relation to the 
past year that little that is in any sense a new 
development has occurred, and that most of 
the plant that has been produced has been of 
standard design, only with such small 
improvements as further experience of its 
use may have suggested. But though thus 





Electrical Engineering in 1942 


I 


collate it so completely as formerly and have 
to offer it in a somewhat less digested form. 
Generating Plant 

In recording the progress made in alter- 
nator design, it is interesting to note that as 
a result of the growing demand for geared 
steam turbine-driven alternators for con- 
stantly increasing outputs, a wider choice of 
types of machines has been made available 
to cover the increasing field of application. 
The developments by Bruce Peebles and Co., 
Ltd., provide for alternative methods of 








limited in design, the plant has been pro- 
duced in considerable volume to meet needs 
that increase as the tide of war production 
rises higher, and as a sidelight on the fuel- 
saving campaign it is of interest to note that 
increasing mechanisation of the coal mines 
has led to a greater demand for stitable elec- 
trical gear. 

It has been our practice in the past to 
survey the work of the previous year. We 
intend to do so again; but owing to delays 
naturally imposed by the overriding import- 
ance of war production, our information is 
not yet so complete as has usually been the 











FiG. 5—FABRICATED STATOR OF 67,000 KVA ALTERNATOR—METROVICK 


cooling to suit the conditions most favourable 
to a given situation, and of special interest is 
the construction in which the air filters or 
air coolers are incorporated in the stator 
frame. The arrangement provides for lower 
installation costs owing to the elimination of 
excavations for basement air ducts, a simplified 
air circuit, and maximum accessibility to 
filters or coolers. Fig. 4 illustrates a 3750-kW 
totally enclosed air circuit alternator with 
self-contained air coolers, supplied during 
the year to an Australian mining company. 
Thermometers are provided for inlet and 
outlet air temperatures, and also an audible 








portion of the output of British tank factories 


case in the past. We are therefore unable to 


alarm which operates in the event of excessive 
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temperature. Amongst the orders received 
for alternators for direct coupling to steam 
turbines through gears were five 1500-kW, 
five 500-kW, and four 350-kW open-venti- 
lated type, all for shipment overseas. Oil 
engine-driven alternators were in great 
demand for giving electricity supply to 
various establishments at home and abroad, 
and orders were received for some 260 
machines in sizes ranging from 20 kW up 
to 250 kW. 

The Metropolitan-Vickers Electrical Com- 
pany, Ltd., reports that, conditions still being 
inopportune for large-scale development, the 
generating plant shipped or under construc- 
tion was again more or less of standard 
character. The turbines, condensers, and 








FIG. 6—30,000- KW TURBO - ALTERNATOR 


associated plant shipped during the year 
covered the range of output characteristic 
of the company’s plant and included many 
units of the self-contained design for both 





unit is designed to generate at 33,000 volts. 
The turbine operates with steam at a pres- 
sure of 650 1b. per square inch and a tem- 
perature of 825 deg. Fah., and consists of two 
cylinders in tandem, the low-pressure cylinder 
being single-ended. The surface condenser 
is designed with a cooling surface of 60,000 
square feet to maintain a vacuum of 28-5in. 
Hg. Turbo-alternators of 40,000 kW and 
30,000 kW capacity, complete with surface 
condensing plant, were also put into com- 
mission. Smaller sets for home power stations 
included a 7500-kW “ pass-off” turbo- 
alternator, a 4000-kW turbo-alternator, and 
a 3430-kW turbo-alternator. Turbo-alter- 
nators put into commission abroad included a 
20,000-kKW, 1500 r.p.m. unit for an Aus- 








IN BRITISH POWER STATION—PARSONS 


tralian power station. The turbine is of the 
single-cylinder type and operates with steam 
at a pressure of 350 1b. per square inch, a 
temperature of 800 deg. Fah., and with an 


be manufactured in Australia to the firm’s 
designs and drawings. 


Switchgear 


It is reported by A. Reyrolle and Co., Ltd., 
that during the year progress continued in 
essential developments and in the solution 
of new problems, many of which dealt with 
economy in materials or with the use of sub. 
stitutes. The range of small oil volume, 
high-speed, pneumatically operated, outdoor 
circuit breakers, with and without auto. 
reclose mechanisms, for voltages up to 
132 kV, was extended. Improved current 
transformers and voltage transformers were 
developed for outdoor open type switchgear. 
The current transformers, which are in oil- 
filled housings, are insulated with oil- 
impregnated special paper, and this arrange. 
ment allows a single-stage (instead of a larger 
multi-stage) current transformer to be used, 
so producing greater accuracy and requiriny 
less oil. A special construction has been 
adopted for voltage transformers, in which 
there is an open-ended core, and each phase 
is contained in a hollow porcelain filled with 
oil. The primary winding, one end of which 
is earthed, also has its insulation graded in 
such a way that the voltage gradient to earth 
is uniform, not only at the service frequency, 
but also with impulse voltages. 

The urgent need for increased coal produc- 
tion, in conjunction with shortage of labour, 
resulted in greatly increased mechanisation 
of coal winning, and was reflected in orders 
for mining switchgear of all classes. The 
well-known pillar type flameproof units con- 
tinued to be supplied, and the demand for 
the air-break range was so great as to neces- 
sitate the provision of additional facilities 
for its manufacture. It was extended to 
include a 60-ampere flameproof motor start- 
ing contactor panel. 

For high-voltage overhead transmission 
lines two comprehensive systems of protec- 
tion were further proved in service during 
the year. They are known as high-speed 
ratio-balance protection and superimposed 
carrier-current protection, and are the out- 
come of many years’ study and experience. 
On the distribution side, where interconnec- 
tions between sub-stations on supply net- 
works are invariably complex, Solkor unit 
feeder protection stands out prominently. 
It is a direct development of the original 
Merz-Price system, and incorporates improve- 
ments that have been introduced from 
time to time to meet the more exacting 
conditions that have arisen in practice. It 
has been extensively applied since its intro- 
duction, and the more recent developments 
have been in its application to complex 
feeders, i.e., those with tee-offs or with 
step-up power transformers at one or both 
ends. These developments have obviously 
widened its field of application, and they 
have also resulted in further simplification. 
For example, Reyrolle overall Solkor pro- 
tection covers a feeder transformer unit as a 
whole, and thus leads to simplification as 
well as to economy in equipment, and so helps 
eventually and valuably to bring about 





home and overseas installation. 

During the year one set of 67,000-kVA 
capacity and many smaller units were 
despatched from the works. A number of 
lower-voltage machines, including units of 
37,500 kVA, at 3000 r.p.m., were also shipped 
to various municipal power stations in Great 
Britain. A 40,000-kVA, 3000 r.p.m. set and 
a number of 3000 r.p.m. turbo-alternators 
were despatched abroad. 

The largest turbo-generator made by 
C. A. Parsons and Co., Ltd., and set to work 
during the year has an output of over 
50,000 kW. The main alternator for this 





exhaust vacuum of 28-5in. Hg. The alter- 
nator generates at 6600 volts, 25 periods per 
second. A 7500-kW turbo-alternator for the 
Central Argentine Railways, South America, 
was also started up. 

Orders were received by this firm for 
another turbo-alternator of over 50,000-kW 
capacity complete with surface condensing 
plant, a 40,000-kW turbo-alternator with 
surface condensing plant, and 15,000-kW 
turbo-alternators. For an Australian power 
station there are on order two 30,000-kW 
turbo-alternators, but in this instance the 





condensing plant and feed-water heaters will 


greater standardisation and to reduce main- 
tenance to a minimum. 
(To be continued) 








U.S.A. SatvaGE WarpDENS.—The great Westing- 
house interests in Pittsburgh have set up a corps of 
200 salvage wardens to comb their shops for every 
ounce of scrap metal and rubber. Their orders are 
to operate continuously and the scheme will be 
extended to other plants of the company after being 
tested at the East Pittsburgh works. Each scrap 
hunter will wear on his left arm a blue, red, and 
yellow brassard, which will bear the legend ‘‘ Salvage 





Warden ” and the V for Victory sign. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The production of iron and steel in the 
United States has been well maintained, in spite of 
seasonal difficulties in some districts. The most 
recently issued figures of production are for October, 
when the output of pig iron is given by the American 
[ron and Steel Institute as 5,165,012 tons, making 
an average of 99-8 per cent. of the pig iron-making 
capacity of the country. There was also produced 
71,596 tons of ferro-manganese and spiegeleisen, a 
total blast-furnace production of 5,236,608 tons for 
the month. The output of pig iron for the ten 
months ending October 31st amounted to 49,665,163 
tons, including 532,121 tons of ferro-manganese 
and spiegeleisen. This worked out at an average 
of 98-7 per cent. of capacity during that period. 
It is estimated that the production of pig iron for 
the year 1942 will not be less than 60,000,000 tons. 
The pig iron production for 1941 was 55,100,000 
tons. The estimated capacity of the United States 
pig iron industry on June 30th, 1942, was 60,816,000 
tons. The production figure for steel in October 
was 7,584,864 tons. These figures show an improve- 
ment upon previous outputs, and are partly due to 
the introduction of triplexing or pre-melting at a 
number of works. The output of Bessemer steel 
totalled 461,895 tons. The scrap position of the 
country has greatly improved, and good stocks are 
reported to have been accumulated at some works. 
Deliveries of the material collected during the 
recent national drive are going forward rather slowly, 
as the sorting and preparation of this scrap is taking 
time owing to the miscellaneous character of the 
material collected. The War Production Board 
has urged upon the industry a larger use of Bessemer 
steel for the manufacture of bars, strip, sheets, &c. 
The production of steel in mid-November was 
98-7 per cent. of ingot capacity, or equivalent to a 
weekly output of 1,688,400 tons. In November 
the War Production Board authorised the purchase 
of 480,000 tons of rails and 280,000 tons of track 
accessories to meet 1943 requirements. It also 
authorised the purchase of 330,000 tons of steel for 
repairs to equipment over 1943 and of 20,000 
freight wagons. 


The Pig Iron Market 

There was no Christmas break for the 
works engaged in the pig iron branch of the iron and 
steel industry ; blast-furnaces, coke ovens, and steel 
furnaces worked throughout the week, as this was 
judged necessary to keep abreast of the steadily 
expanding needs of the war industries. The pig iron 
industry and hematite consumers have been 
heartened by the prospects that within a reasonable 
time imports of ore from North Africa may become 
an established fact. The Combined Raw Materials 
Board are understood to have already allocated 
supplies of iron ore to Great Britain. It is expected, 
therefore, that the shortage of hematite is likely to 
be relieved soon by a larger production of this class 
of pig iron. Big tonnages of ore from domestic 
sources are being used, and the production of 
hematite, although on a lesser scale than the situa- 
tion demands, is maintained. The recent improve- 
ment in the demand for high-phosphoric pig iron 
has been met with comparative ease, and it is 
understood that there are good stocks of this class 
of iron at the Midland furnaces. The uses to which 
high-phosphoric pig iron is being put continue to 
grow in number, and there is a marked increase in 
the tonnage passing into consumption, compared 
with the earlier days of the war. It is unlikely, 
however, that the production of this iron will be 
fully utilised until the light castings industries are 
able to resume normal peacetime work. The short- 
age of hematite which has existed for so long 
continues. In cases in which the use of this iron 
is necessary for essential work the Control releases 
parcels, but otherwise users are obliged to make do 
with a substitute. The demand for medium and 
low-phosphoric pig iron and refined pig iron 
increases every week, as more and more of these 
irons are used as @ substitute for hematite largely 
in the production of engineering castings. Under 
the pressure of demand delivery dates are becoming 
extended, but it is not anticipated that these will 
be allowed to become serious. The basic pig iron 
position is satisfactory. There is a huge demand 
for this quality iron, which must increase as the 
drive to accelerate armaments production becomes 
accentuated, but so far the steel works have been 
receiving their full supplies, and generally on the 
dates required. 


The Midlands and South Wales 


There was only a brief break for the Christ- 
mas holidays in the Midland iron and steel and allied 
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resumed under conditions of extreme pressure. The 
re-rolling industry in the Midlands is fully occupied, 
and with good supplies of billets is obtaining 
maximum outputs. The demand is particularly 
strong for small steel bars and small sections. The 
accumulations of blooms, billets, &c., which were 
built up during the summer months have proved 
extremely valuable during the past few weeks of 
intense pressure and have enabled the re-rollers 
to meet the demands made upon them. Imports 
of semis have been considerably reduced of late and 
it is not expected that they will be resumed at the 
old rate for a long time. The big armaments 
programme is making increased calls for steel. The 
demand upon the plate mills has not slackened, and 
that section of the industry is taxed to the limit to 
supply the requirements of shipbuilders, boiler- 
makers, and heavy engineers. Consumers now 
find it difficult to place orders for plates, except for 
the second or third period of 1943 ; but if the orders 
are particularly urgent and for essential work, the 
Control takes steps to see that they are placed. 
There is also a strong demand for structural steel 
and the volume of business in heavy joists and 
sections seems to be increasing. Construetional 
engineers for the most part have plenty of work in 
hand and are taking up a considerable tonnage of 
joists, angles, &c. The sheet mills are actively 
engaged and have sufficient work in hand to keep 
them busy for some time. There is a steady 
request for colliery steel, and in a number of cases 
producers of this class of material have filled their 
order books for Period I next year. The capacity 
of the South Wales iron and steel industry is taxed 
to the limit to meet the demand from the war 
industries. Ship and tank plates are in urgent 
request, and the mills are. operating to capacity. 
The call for billets and blooms is on a heavy scale 
and has to be in part met by withdrawals from the 
stocks of imported materials. There is also a steady 
demand for sheet and tinplate bars. Business in 
tinplates remains quiet, and there is little prospect 
of any important improvement whilst the restric- 
tions upon the manufacture and use of this product 
remain. The sheet mills are fully employed. 
For the most part the demand is for black sheets, 
but there is a steady expansion in the use of painted 
sheets, which are now largely used instead of 
galvanised. 


Scotland and the North 

Iron and steel production in Scotland is 
maintained at a high level and the close of the year 
has brought no abatement in the pressure of 
demand. The call for plates of all sizes and thick- 
nesses is insistent, as, indeed, it has been during 
the whole of 1942. Most of the steel works have 
their whole production booked for six months to 
come. Not only are the shipyards taking up large 
tonnages, but the boilermakers, tank makers, and 
locomotive builders are also pressing for big 
deliveries. There is a general expectation in the 
iron and steel trades that the pressure is likely to 
increase in the New Year, and that there will be a 
fresh drive to accelerate the production of arma- 
ments and munitions. Great efforts are being made 
to expand the production of alloy and special steels 
which are wanted in large quantities by the aircraft 
manufacturers and the armaments makers. So 
heavy is the consumption that the capacity of the 
producing works is taxed to the utmost. Structural 
steel makers also are ending the year in a much 
better position than they commenced it and the 
demand for joists, angles, and sections is slowly 
increasing. Good supplies of the heavy sizes are 
required, but the demand is principally for the lighter 
sizes. The works have good order books and are 
likely to be busy over the first quarter of next 
year. All the engineering works in Scotland are 
operating at capacity upon war work, and there has 
been recently a big demand for steel bars. Big 
quantities of the larger sizes are passing into con- 
sumption, whilst the re-rolling industry is fully 
employed upon the manufacture of small steel bars. 
There is also a brisk request for reinforced concrete 
rods. Lancashire consumers of iron and steel 
continue to press for important tonnages, and there 
is no decline in the pressure to obtain plates. A 
good volume of business also is passing in sheets, 
and the works can look forward to ® busy time for 
some months. Considerable activity rules in the 
steel bar department, and all sizes are quickly taken 
up, although the production is on a heavy scale. 
The demand for colliery steel is at a high level and 
the steel works are maintaining good deliveries. 
The production of alloy steel is on a good scale 
and the steel works are making t efforts to meet 
the insistent demand. On the North-West Coast 
the iron and steel works are fully employed and 
have a large volume of orders in hand for delivery 
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The North-East Coast and Yorkshire 


Continual efforts are being made to 
increase the production of iron and steel, but all 
available plant has been in operation for some time, 
and it is not easy to see how any substantial advance 
can be made upon the record outputs already 
achieved. Although no figures of production are 
published for security reasons, it is understood that 
production in many departments has broken pre- 
vious records. The demand for semi-finished steel 
is on a heavy scale, and although all the British 
works producing this class of material are working 
to capacity, it is still necessary to rely to some 
extent upon the stocks of imported material. 
Supplies to consumers, however, are maintained, 
and the re-rolling works are obtaining good supplies 
of billets, although in some cases they would be 
glad to receive larger deliveries. The finishing 
departments have been working for months at 
maximum capacity, and in view of the heavy pres- 
sure of demand, it is to the credit of the industry that 
in only a few sections of the trade is there any 
noticeable tendency for delivery dates to lengthen. 
The shipyards on the North-East Coast have a 
huge amount of work in hand and their steel 
requirements tax the resources of suppliers. The 
pressure to obtain plates is unrelaxed and large 
quantities are passing into consumption in ship- 
building and ship repairing. Tank makers and 
heavy engineers, and to a lesser extent construc- 
tional engineers, are large consumers, and most of 
the producing works have orders in hand sufficient 
to keep them busy for months. There has been no 
decline in the demand for alloy and special steels, 
which are being taken up in considerable quantities 
by the aircraft and other armament manufacturers. 
A heavy demand for steel bars has also developed, 
but is being met satisfactorily by the producers. 
The Yorkshire steel industry is fully employed and 
is preparing to meet the increased production drive 
which it is generally thought will develop in the 
New Year. Large outputs of basic steel have been 
achieved, but it is not more than sufficient to meet 
the insistent demand. There is also a strong request 
for special steels, which are required in increasing 
quantities to meet Government orders. Every 
available electric furnace and all the crucible melt- 
ing plants are working to capacity and are barely 
able to keep level with the demand. Large tonnages 
of armour plate are also being turned out. Active 
business is passing in tool steel, which is required 
on an increasing scale by engineering establishments. 


Iron and Steel Scrap 


An active business in iron and steel scrap 
persists, and big tonnages are passing into con- 
sumption. The demand, however, is principally for 
heavy steel, and this is particularly insistent. 
Supplies of scrap generally appear to have increased, 
but the requirements of consumers of the heavier 
descriptions have expanded and parcels are rapidly 
taken up. Some complaints have been heard of 
late that some of the scrap supplied to the steel 
works is of an inferior quality and is affecting the 
production of the works. Heavy mixed iron and 
steel scrap is in rather better demand, but buyers 
are reluctant to take the ligher descriptions. The 
demand for mild steel turnings is quiet and, as con- 
siderable quantities are available, there is a tend- 
ency for stocks to accumulate. The steel works 
are showing little interest in this description. 
Irregular conditions are noticeable in the demand 
for mixed wrought iron and steel serap for basic 
steel furnaces. The good heavy material quoted 
at 67s. 3d. to 70s. 6d. is quickly taken up, but 
supplies of light quality at 49s. 6d. and 53s. 3d. are 
in poorrequest. There is a quiet, but steady, demand 
for compressed basic bundles at 66s. and 69s. 3d., 
but only an irregular demand for heavy cast iron in 
large pieces and furnace sizes at 76s. 3d. and 80s. 
An active business is passing in bundled steel scrap 
at 64s. and 67s. 3d., whilst consumers are inter- 
ested in hydraulically compressed steel shearings 
at 69s. 3d. and 72s. 6d. Business in the latter shows 
atendency toimprove. Poor conditions characterise 
the market for light cast iron and railing scrap, of 
which there are good quantities available. On the 
other hand, there is a steady volume of business 
passing in heavy machinery cast iron. The demand 
for heavy piling is moderately active, but consumers 
have little difficulty in covering their requirements. 
There is a strong request for acid carbon steel scrap, 
but supplies are sufficient to meet the demand ; 
0-04 per cent. sulphur and phosphorus grade is 
quoted at 90s. 3d., whilst the price of 0-05 per cent. 
grade is 8ls. 3d.  High-tungsten high-speed steel 
scrap isin fair demand, whilst more business is 
passing in substitute grades of high-speed: steel 








trades. Deliveries were accepted by the consuming 
industries up to the last minute. All branches 
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Rail and Road 


Tin Can BE SavED.—The Canadian Pacific Rail- 
way claims to have reduced its consumption of tin 
this year by 60 per cent. The biggest saving has 
been effected in bearing babbitts, where tin content 
has been cut from 6-5 to 1-5 per cent. by the use of 
arsenical alloys. A copper-lead composition, con- 
taining no tin, has been substituted for the piston- 
rod packing formerly used, which contained as much 
as 88-5 per cent. tin, and another alloy, composed 
of 2-5 per cent. silver and 97-5 per cent. lead, is now 
being tested for this purpose. 


L.N.E.R. Loup SPEAKERS.—Four more London 
and North-Eastern Railway stations have had loud- 
speaker equipment installed during the pasc month. 
They are Sheffield Victoria, Peterborough North, 
Grantham, and Doncaster Central stations, and in 
all cases the speakers are operated by women train 
announcers. The new installations bring the total 
number of L.N.E.R. stations so equipped to twelve, 
the others being at King’s Cross main line, Liver- 
pool Street, York, Darlington, Newcastle, Edin- 
burgh Waverley, Scarborough, and Sunderland. 


Rartway Scrap in U.S.A.—So far as can be 
gathered from the figures available for 1942, the 
salvaging of iron and steel scrap by American rail- 
way companies will be from 10 to 12 per cent. lower 
than it was in 1941, but well above those for 1940, 
proof that the 1941 canvass was conducted on sound 
lines. Current figures indicate the seriousness of the 
scrap situation, for the railways supplied about 
4,000,000 gross tons of scrap in 1941, representing 
15 per cent. of all the commercial scrap and 7 per 
cent. of all the scrap consumed in 1941. This year’s 
steel production requires more scrap than the year 
previous to assure uninterrupted operation of all 
furnaces. * 


AMERICAN Ratitway ACcIDENTS.—Railway acci- 
dents of all kinds in the U.S.A. during 1941 brought 
death to 5086 persons and injuries to 37,811, 
increases respectively of 10-28 and 27-78 per cent. 
over the 1940 figures. The 1941 Accident Bulletin 
has just been issued by the Inter-state Commerce 
Commission’s Bureau of Transport Economics and 
Statistics. Train miles over the period were up 
10-87 per cent., so the fatality rate per million 
train miles was down slightly to 5-25, as compared 
with 1940’s 5-28. Trespasser fatalities in 1941 
totalled 2146, an increase of 5-87 per cent. over the 
previous year, but less than in any of the ten years 
preceding 1940. Last year’s accidents at grade 
crossings killed 1931 persons and injured 4885, 
increases over 1940 of 6-8 and 5-46 per cent. respec- 
tively. Discussing train accidents, the Bulletin 
records the fact that 1941 saw 9401 such accidents, 
an increase of 32-3 per cent. over 1940. 


L.M.S. Wacon Repairs. The tremendous 
increase in freight traffic on the L.M.S. Railway, 
and the consequent need to keep the maximum 
number of wagons in service, has led to the devising 
of different methods of repair to offset the shortage 
of new materials. For instance, broken axle-boxes 
which used to be put to scrap are now being repaired 
by electric are welding. By this means the supply 
of axle-boxes for repairs has been increased by more 
than 300 per week. In addition, as a result of inves- 
tigation into the causes of breakdown, the life of 
certain types of axle-boxes has been prolonged by 
the fitting of a steel back plate. This not only gives 
additional strength, but the plate also acts as a 
dust shield. Timber recovered during the repair of 
wagons is very carefully inspected, and considerable 
quantities are now being made reusable by splicing. 
A review of the previous standard practices for the 
oiling of axle-boxes has enabled many thousands of 
gallons of oil to be saved. The L.M.S. has now dis- 
continued the repairing of open wagon stock, and 
lettering and markings have been either eliminated 
or reduced in size. 


Air and Water 


American SuHrpspurmpisc OvtTruts.—In the 
course of a speech made in New York on December 
29th, Mr. Gerrish Smith, the President of the 
National Council of Shipbuilders, stated that the 
American shipbuilding industry had during 1942 
turned out 750 merchant vessels, with a total dead- 
weight carrying tonnage of 8,000,000. That output, 
he said, was more than seven times the output for 
1941. About 600 of the 750 ships built during 1942 
are of the “‘ Liberty ” type. 

Raw Matertats From NortH Arrica.—The 
Combined Raw Materials Board in Washington 
has announced that valuable raw materials, which 
are now available to the Allies in French North 


alloy, will be made of iron wire plated with nickel 


Memoranda 


America after local needs have been met. 
materials include supplies of zinc, lead, cobalt, and 
manganese iron ore, pyrites, and phosphate rock. 
To Great Britain iron ore and pyrites, phosphate 
rock, and superphosphates, and concentrates of 
lead bullion and ore will be shipped, while ship- 
ments to America are likely to include cargoes of 
manganese, cobalt ore, and cork. 


CopE NuMBERS FOR MERCHANT Surps.—It is 
announced by the Ministry of War Transport that 
all ocean-going merchant vessels, which are to begin 
loading to-day—Friday, January Ist, and later— 
are to be allotted a code number by the Ministry of 
War Transport. This code number will be stencilled 
in distinctive colours on the individual packages 
with the name of the dock at which the ship is 
loading. The port of destination is still be to shown 
clearly, but the name of the ship is not to be shown. 


Liresoats’ War SERVICE.—It is announced by 
the Royal National Lifeboat Institution that in 
thirty-nine months of war 4886 lives have been 
saved, more lives than were rescued in fourteen 
years of peace. Considerable damage has been 
caused to the property and boats of the Institution 
by enemy action. Of the nineteen lifeboats which 
took part in the evacuation of the B.E.F. from 
Dunkirk in 1940, eighteen were damaged, and one, 
the ‘‘ Hythe,” was lost. A reserve lifeboat on 
temporary duty at Guernsey and the Jersey lifeboat 
fell into the hands of the enemy when the Channel 
Islands were occupied by German troops in June 
and July, 1940. In an air raid in 1941 the Tyne- 
mouth lifeboat and the boat-house were both 
destroyed. In 1940 and 1941 the head office of 
the Institution was damaged in air raids, as was also 
the depét in 1940, while several boat-houses and 
other buildings suffered damage in air raids. In 
1942 further damage was done to Institution pro- 
perty. The total value of the property destroyed or 
damaged is over £53,000. While the Institution’s 
boats cannot be covered by any Government insur- 
ance scheme, and the loss and damage to the 
Dunkirk boats and the Tynemouth boat fall there- 
fore on the Institution, the other property damaged 
—just half the total—was insured. 


Miscellanea 
Mica.—In order to maintain control of the 
minor, but essential raw materials of the electrical 
industry, the Ministry of Supply has authorised the 
registration of Mica Distributors, Ltd., as a com- 
pany limited by guarantee without share capital. 
The company will co-operate with the Ministry of 
Supply in the allocation and distribution of mica, &c. 


SatvacE In SweEDEN.—Scrap metal is being 
salvaged in Sweden. Zinc, which has hitherto been 
collected and exported up to as much as 5000 tons 
per annum, is now to be worked up in the country. 
A cyanide plant, now lying idle at Trolhattan, has 
been bought for the purpose from the Government 
by a commercial concern which will reprocess the 
scrap. 

Spars TO Make ALumiIniuM.—The Government 
of Spain has authorised a commercial company to 
proceed with the erection of an aluminium plant, 
with an annual capacity of 2000 tons of the metal. 
Permission to extend the plant further will be 
conditional on the company’s success or otherwise 
in the utilisation of Spanish bauxite or other 
aluminiferous raw materials. 


Frve Lot ror Purirrep Mercury.—Mercury 
of 99-99995 per cent. purity is being made from 
commercial metal by the General Electric Company 
at Schenectady. During the past year more than 
90,000 Ib. have been produced in a special purifica- 
tion plant in the Schenectady works laboratory. 
The chief present use of this jal grade is in 
plants refining magnesium and aluminium. 
America’s SHORTAGE OF TECHNICTANS.—The 
Assistant Director of National Selective Service in 
America has drawn up a report for presentation at 
a joint convention of the American Society of Civil 
Engineers and the Engineering Institute of Canada. 
He has suggested that an increased number of 
students be persuaded to enter universities to fill the 
demand for trained technicians in active service 
Forces and Government Departments. 


New TECHNIQUE IN Bus Maxine.—In an effort 
to save materials used in the production of electric 
light lamps, United States makers are employing 
substitutes which, it is claimed, will not affect the 
efficiency of the bulbs. The base, formerly made of 
solid brass, will be made of steel plated with brass. 
Lamp leads, formerly a 50-50 nickel and copper 


These 


nickel and molybdenum, will be made of iron wire 
plated with nickel. The filament itself will continu 
to be made of tungsten, since no satisfactory sub. 
stitute has been found. The plating process will 
require only about a tenth as much of the critical 
metals as was used before. 


NORWEGIAN ENGINEERS IN CANADA.—Quisling, 
some time ago, disbanded the Norwegian Engineers’ 
Society, but news now comes that a new branch of 
the Society has had its first meeting in Toronto 
tecently. This was held according to the traditions 
of the mother body, and the laws of the Norwegian 
Home Society were adopted. The new Society will 
co-operate with Norwegian-born engineers in Canada 
and the United States. The bulk of the new club 
is composed of some thirty graduates of the Nor. 
wegian Technical University of Trondheim. 


Tue Care or V Ropres.—We are advised by 
J. H. Fenner and Co., Ltd., Heckmondwike, that 
preparations are being offered for treating endless 
rubber and cotton V ropes, the claim being that 
such treatment maintains the efficiency and easy 
action of V rope drives. So far as ‘‘ Fenner” 
V ropes are concerned, Messrs. Fenner state, it is 
vital to emphasise that no dressing of any kind must, 
or need, be applied at any time. In cases where 
dressing has been attempted, through lack of know. 
ledge, the result has been the ruin of the V ropes in 
quick time. 

A Use For State Grit.—Hitherto slate grit has 
been regarded as practically useless. Now investi- 
gations at the Building Research Station have 
shown that it can be used for camouflage paints and 
coloured pigments for imitating various natural 
stones, such as Portland, York, or Bath stone. Tho 
method of applying stone finishes is briefly described 
in a bulletm issued during the past year. It is 
hinted that among fresh development of imitation 
stone paints, their post-war applications may 
include decorative and protective coatings for 
interior and exterior use. The bulletin discusses 
the more general aspect of the properties and charac- 
teristics of certain paints of the oil/water emulsion 
type, together with details of their formulation and 
manufacture. The process of emulsification of 
linseed oil by different soaps is also described, and 
the part played by the added stabiliser explained. 


Personal and Business 


Mr. H. WaittTakFr has been appoint ad a director 
of the Cape Asbestos Company, Ltd 

Mr. F. H. ScnrRoEpER has been appointed a 
director of Lancashire Dynamo and Crypto, Ltd. 
Mr. L. A. Bootu, Mr. P. F. Deaxrn, and Mr. 


F. W. Masn have been appointed to the board of 
directors of Enfield Cable Works, Ltd. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In ali cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institution of Automobile Engineers 
Sunday, Jan. 10th.—Lonpon GrapvatTeEs: 12, Hobart 
Place, ‘S8.W.1. “The Aerodynamic Car: Its 
Problems and Prospects,” L. Pomeroy. 2.30 p.m. 
Institution of Chemical Engineers 
Tuesday, Jan. 12th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘Solvent Extraction of 
Lubricating Oils,” Dr. H. Ter Meulen. 2.30 p.m. 
Institution of Electrical Engineers 
Monday, Jan. 4th.—S. Mtiptanp CENTRE: James Watt 
Memorial Institute, Birmingham. ‘ The Electric 
Spark,” J. M. Meek. 5.30 p.m. 
Institution of Mechanical Engineers 
Friday, Jan. 8th.—Storey’s Gate, Westminster, S.W.1. 
“Some Types of Propelling Machinery Available 
to Shipowners,” C. C. Pounder. 5.30 p.m. 
Junior Institution of Engineers 
Friday, Jan. 8th.—39, Victoria Street, 8.W.1. 
meeting. 5.30 for 6 p.m. 

Manchester Geological and Mining Society 
Tuesday, Jan. 12th.—Queen’s Chambers, John Dalton 
Street, Manchester. Ordinary meeting. 2.45 p.m. 

Newcomen Society 
Wednesday, Jan. 13th.—Chartered Institute of Patent 
Agents, Staple Inn Buildings, Holborn, W.C.1. 
““A Condensed History of Rope-making,” H. W. 
Dickinson. 2.30 p.m. 


Informal 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 8th.—Mining Institute, Newcastle-upon- 


Tyne. ‘‘ Wartime Standardisation,” C. Le Maistre. 








Africa, will be allocated to Great Britain and 
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A Seven-Day Journal 


New Year Honours 


Ix the official list of New Year Honours 
bestowed by His Majesty the King, the follow- 
ing names appear :—The honour of Knight 
Bachelor is conferred upon Mr. Alexander 
Dunbar, Controller-General of the Ministry of 
Aircraft Production; Mr. Alfred Charles Glyn 
Egerton, Professor of Chemical Technology in 
the Imperial College of Science and Technology 
and Joint Secretary of the Royal Society ; 
Mr. Summers Hunter, managing director of 
the North-Eastern Marine Engineering Com- 
pany (1938), Ltd., and Regional Director of 
Merchant Shipbuilding and Repairs for N.E. 
England; Mr. Ralph Ismay Metcalfe, Director 
of the Tanker Division, the Ministry of War 
Transport ; Mr. William Murray Morrison, 
vice-chairman and managing director of the 


British Aluminium Company; Mr. George 
Horatio Nelson, chairman and managing 
director of the English Electric Company, 


Ltd., for services to the Ministry of Aircraft 
Production and the Ministry of Supply; Mr. 
William Arthur Stanier, Chief Mechanical Engi- 
neer of the London Midland and Scottish Rail- 
way Company and Scientific Adviser to the 
Ministry of Production; Mr. Arthur Benedict 
Winder, director and general manager of the 
English Steel Corporation, Ltd.; and Mr. 
Johnstone Wright, Chief Engineer of the Central 
Electricity Board. Lord Leathers, the Minister 
of War Transport, becomes a Companion of 
Honour. In the Order of the British Empire, 
the G.B.E. is conferred upon Colonel Sir William 
Charles Wright, lately Controller of Iron and 
Steel in the Ministry of Supply. K.B.E.s are 
bestowed upon Sir Amos Lowrey Ayre, Director 
of Merchant Shipbuilding at the Admiralty ; 
and Sir Frederick Joseph West, Chairman of 
the North-West Training Centre of the Ministry 
of Labour and National Service. C.B.E.s are 
awarded to Mr. Alexander Belch, Acting Chair- 
man of the Shipbuilding Conference ; Mr. Paul 
Ward Spencer Bulman, lately head of the 
Aircraft Testing Branch, British Air Com- 
mission, Washington ; Dr. James Montgomerie, 


Chief Ship Surveyor, Lloyd’s Register of 
Shipping; Robert Stuart Pilcher, General 
Manager, Corporation Passenger Transport 


Department, Manchester ; Lieut.-Colonel Frank 
Rayner, managing director of the Trent Navi- 
gation Company; Robert Arthur Riddles, 


Deputy Director-General, Royal Engineer 
Equipment, Ministry of Supply; Percival 
James Robinson, City Electrical Engineer, 


Liverpool; Harold Octavius Smith, lately 
Director-General of Ammunition Production, 
Ministry of Supply; and Archibald Edward 
Cornwall-Walker, director of East Surrey and 
South Essex Water Companies. Space will not 
permit us to record many other honours 
bestowed, particularly those conferred on 
numerous workers in industry and the Services 
ashore, afloat, and in the air, and workers in 
civil defence, which were mostly announced in 
a special Honours List which was published on 
Monday, January 4th. 


Higher Earnings in Industry 


ParTICULARS which have been prepared by 
the Ministry of Labour and National Service 
show the average weekly earnings on July Ist 
of 250,000 wage earners in the principal manu- 
facturing industries and some of the more 
important non-manufacturing trades. The 
industries which were not included in the survey 
were those of agriculture, coal mining, the rail- 
way services, shipping, the distributive trades, 
the catering trade, and domestic service. A 
summary shows the percentage increases since 
October, 1938, when compared with the July, 
1942, earnings. These are as follows :—Men, 
llls. 5d., 61-5 per cent.; youths and boys, 
46s. 2d., 77 per cent.; women, 54s. 2d., 66-7 per 
cent.; girls, 30s. 3d., 63-5 per cent. These 
averages, it is pointed out, include all classes 
of wage earners, skilled, semi-skilled, and 
unskilled, and they represent actual earnings, 
including piecework, overtime, and night shift 
payments. An estimate shows that the average 





level of rates of wages for a full ordinary week’s 
work, excluding overtime, was about 24 per 
cent. higher last July than it was in October, 
1938. The difference between this figure and 
the increase of about 60 per cent. in earnings 
represents, it is stated, the net effect of fuller 
employment, longer hours of work, extensions 
of payment by results, and changes in the pro- 
portions of men, boys, women, and girls in the 
different industries. The Ministry estimates 
that if those proportions had remained un- 
changed, then the average increase in weekly 
earnings would have been about 53 per cent. for 
men, 69 per cent. for youths and boys, 51 per 
cent. for women, and 59 per cent. for girls. For 
all the workers combined the increase would 
have been from 52 to 53 per cent. The figures 
for the various industries showed, as might be 
expected, wide differences. The highest earn- 
ings were in the aircraft industry, where they 
averaged 147s. 5d. for men, 54s. 2d. for youths 
and boys, 68s. 1ld. for women, and 39s. 7d. for 
girls. The average for all the workers in the 
aircraft industry was 116s. 2d. 


The Removal of Derwent Bridge 


Ir is announced that the work of removing 
the seventeenth-century bridge at Derwent has 
now been completed, and that the bridge has 
been safely stored. Detailed drawings of the 
bridge have been made and every stone has 
been numbered. The bridge, we may recall, is 
to be re-erected with its original outward 
appearance after the war as a memorial to the 
late Mr. John Derry. Mr. Derry took a very 
keen interest in the task of preserving the 
beauties of Yorkshire and Derbyshire, and after 
his death it was felt that the most appropriate 
memorial to him would be to re-erect the 
Derwent packhorse bridge, which would other- 
wise have been submerged. A new site for the 
bridge was selected at Slippery Stones, a point 
6 miles higher up the river. Some time ago the 
Sheffield and Peak District branch of the Council 
for the Preservation of Rural England appealed 
for the sum of £1400 to meet the cost. At a later 
date it was decided that the present time was 
not opportune to press the appeal, and that the 
money which had already been received should 
be invested in War Bonds. The final appeal for 
£500, which is required to complete the project, 
will be made when the time is thought to be 
appropriate. The Honorary Secretary of the 
Committee above mentioned is Mr. W. F. 
Northend, of 49, West Street, Sheffield. 


Town and Country Planning 


Ir is understood that a Bill to establish the 
new Ministry for Town and Country Planning 
will be submitted to Parliament immediately 
on its reassembly. In the recent Cabinet 
changes it was announced that the new Minister 
would be Mr. W. S. Morrison, who would be 
responsible for town and country planning in 
England and Wales, the comparable functions 
in Scotland being exercised by the Secretary 
of State for Scotland. The Parliamentary 
Secretary for the new Ministry will be Mr. H. G. 
Strauss, who has been responsible under Lord 
Portal for the planning work which has already 
been done at the Ministry for Works and 
Planning. The title of that Ministry is now to 
be altered to the Ministry of Works and Lord 
Portal will remain its Minister. It is expected 
that considerable help will be given to the new 
Ministry for Town and Country Planning by 
the Royal Fine Art Commission, which did 
such excellent work under its late Chairman, 
Lord Crawford and Balcarres. It is satis- 
factory to know that the new Chairman is his 
son, the present peer. Lord Crawford is 
Chairman of the National Gallery and a Trustee 
of the British Museum, and he, like his father, 
is a recognised authority on amenities and 
related subjects. On its planning side the Com- 
mission has been considerably strengthened by 
the addition to its membership of Mr. W. G. 
Holford, Professor of Civic Design in the 
University of Liverpool, who is at present 
employed in the Planning Division of the 





Ministry of Works and Planning. Mr. J. 
Hubert Worthington, another new member, 
was a former Professor of Architecture at the 
Royal College of Art, who afterwards became 
the Ferens Lecturer in Fine Art at the Hu'l 
University College ; while Mr. Geoffrey Webb, 
the other new member of the Commission, is the 
Slade Professor of Fine Art at Cambridge. 


The Late Mr. H. C. Ferraby 


Ir is with a sense of personal loss that we 
have to record the sudden death, on Thursday 
last, December 3lst, in London, of Mr. H. C. 
Ferraby, the gifted commentator and writer 
on naval matters. He was only fifty-eight 
years of age and had only recently recovered 
from a serious road accident, which injured his 
leg. Ferraby was trained in journalistic work, 
under the late Commander C. N. Robinson, on 
the two papers, The Navy and Army Illustrated 
and The Army and Navy Gazette. In 1905 he 
joined the staff of The Daily Express, a paper 
which he served for thirty-five years. During 
the last war he was an official naval corre- 
spondent, and with his wide experience of naval 
matters it was not surprising that two years ago 
he was invited by the B.B.C. to become one of 
its naval war commentators. He was a pleasing 
speaker and his thoughtful broadcasts were 
widely appreciated. From time to time leading 
articles from his pen appeared in our pages, and 
only in our last issue we published an article on 
“Some Signposts from the Naval Events of 
1942,” which he specially wrote for the first of 
our special annual review numbers. He was the 
author of four books on naval affairs and, 
with the late Hector C. Bywater, who was also 
a contributor to our pages, he collaborated in 
the writing of a play entitled “Strange 
Intelligence,’’ in which the story is told of 
how, before the last war, certain closely guarded 
German naval secrets became known to the 
British Admiralty. There are few writers with 
his qualities, and he will be missed sorely in 
the journalistic and literary world. 


Wage Negotiations 

THE week which has just ended saw two 
further attempts to adjust industrial wages to 
meet wartime conditions. On Tuesday repre- 
sentatives of the Associated Society of Loco- 
motive Engineers and Firemen met conciliation 
officials at the Ministry of Labour and National 
Service and discussed with them the position 
arising out of the Society’s rejection of the 
recent award of the Railway Staff National 
Tribunal which, at a recent meeting of delegates 
of the Society, threatened to develop into strike 
action if not satisfactorily dealt with. The 
present discussions at the Ministry of Labour 
are, we understand, to be continued at an early 
date. The Society is hoping to secure a review 
of the Tribunal’s findings on the ground that 
the award which was made has seriously dis- 
turbed the wage structure of the industry. At 
a joint meeting of representatives of the engi- 
neering trade unions and the engineering 
employers, which was held in London on 
Tuesday, January 5th, Sir Alexander Ramsay, 
the Director of the Engineering and Allied 
Employers’ National Federation, submitted to 
the unions a counter-proposal to the union 
claim for an increase of the basic rates by 11s. 
per week, an addition of 33} per cent. on the 
basic rates of all plain-time workers, and the 
full restoration of overtime and other conditions 
to pre-1931 standards, The employers’ offer 
did not, we understand, fully meet the unions’ 
demands, but it was considered by the repre- 
sentatives of the unions during a midday 
interval, and afterwards remitted for the 
detailed consideration of a joint sub-committee 
of the employers and the unions. An endeavour 
will be made to get down to common ground in 
the matter of a claim which has a bearing on 
many widely differing rates of pay prevailing 
throughout the engineering industry. It is 
hoped that the sub-committee will reach its 
conclusions in a few days’ time, which should 
permit the reassembling of the main conference 
in about a fortnight’s time. 
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Civil Engineering in 1942 


No. I 


10 long as the war continues, it will remain 
\) impossible to give such a complete survey 
of civil engineering work during the past year 
as we were able to do in times of peace. It 


is not merely that information from enemy 
occupied countries is scanty and unreliable, 
but that for security reasons work in progress 
in this country, and even to some extent in 
countries more distant from the scenes of 
conflict, cannot be freely mentioned. More- 
over, in America, a country in which for 





operatives. Those Conferences—there still 
remains a final one yet to be held— 
have been called as a result of the increasing 
complications and ramifications of engineer- 
ing services in buildings of all kinds, and the 
consequent problem as to the position of the 
engineer vis-d-vis the architect, builder, &c. 
The very first Conference indicated general 
agreement that greater co-operation was 
necessary, and the following Conferences, 
dealing in greater detail with separate sections 
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many years past mighty works have been 
continuously under construction, work upon 
another being started as earlier structures 
were completed, the war is now beginning to 
have an appreciable effect by slowing down or 
bringing about total stoppage of public works 
programmes. Yet, despite all these disadvan- 
tages, the information available to us shows 
that 1942 has been an interesting year, and 
that even though some of the works com- 
pleted were undertaken primarily to serve a 
warlike purpose, much of their real value 
will be found later in peacetime usage. 

The publication of the report of the Com- 
mittee on Hydro-electric Development in 
Scotland would alone serve to make the year 
1942 notable in this country. But it occurred 
so recently—our last issue of the year con- 
tained long extracts from it—that we should 
but repeat ourselves were we to give it in 
this issue the space that its importance 
merits. It will suffice to say that it is a docu- 
ment which brings unbiased reason to illu- 
minate a subject that had been darkened by 
prejudice and embittered controversy, and 
that the Committee appears to be heartily in 
favour of the development of water power 
in the Highlands and has made recommenda- 
tions for the establishment of a controlling 
authority. It is a report that has brought 
satisfaction to those engineers who have for 
a long time pointed out the advantages that 
development would bring to the Highlands, 
and if it is taken up energetically by the 
Government and its main provisions put into 
effect will, in their opinion, help mightily 
towards the restoration of the lost prosperity 
of those regions. 

Another notable event of the year was the 
holding of a series of Conferences at the 
Institution of Civil Engineers of engineers, 
contractors, building trade employers, and 








BUENOS AIRES 


of the subject, have illuminated the matter 
further, and, it is to be hoped, will eventually 
facilitate agreement as to how the desired 
result should be obtained. The matter is one 
of considerable interest to the Government, 
particularly in relation to post-war planning. 


Roads 


In previous annual surveys we have had 
much material to draw upon each year in 
relation to highway construction and main- 





tenance and the control of traffic on roads. 
But in few countries in the world is much of 
that kind of road work and road improve- 
ment still going on. With the quantity of 
petrol available for civilian road transport 
shrinking in every country of the world, even 
in oil-bearing regions, and the effect of the 
rubber shortage in restricting the use of 
rubber-tyred vehicles yet further, ordinary 
road building seems likely to be brought 
almost to a standstill. It was not, however, 
completely stopped in 1942. Western Avenue, 
for instance, a great double roadway exit 
from London in the direction of Oxford, was 
brought so close to completion that it was 
declared open a few days after this New Year 
had begun. And, as an overseas example, we 
illustrate the General Paz Avenue at 
Buenos Aires, a ring road around that city 
that by now must be nearly completed. This 
avenue has a length of 25 kilom. and extends 
from the Riachvelo at the Puente de la Noria 
to the Rio de la Plata. The total width 
available over nearly the whole length is 
100 m., and there are two paved tracks, each 
6 m. wide, separated by a bank, 6 m. wide. 
Further out there are to be constructed two 
more paved tracks, each 6 m. wide, for slower 
traffic. 

The war, however, did have the effect of 
encouraging therapid construction of strategic 
highways in various parts of the world, two of 
the more notable of which, both of great length, 
the Alaska road in Canadaand the North-South 
road in Australia, were brought into use. 
The Alaska road was actually first proposed 
by Theodore Roosevelt as far back as 1907. 
It was officially opened in November, and 
runs from Edmonton in Canada to Fairbanks 
in Alaska, a distance of 1671 miles, vid 
Dawson Creek, Fort St. John, Fort Nelson, 
Watson Lake, and Whitehorse, connecting 
together a string of airports. Parts of the 
road, notably that between Edmonton and 
Fort St. John, were already in existence 
before the work of construction was begun. 
Between Fort Nelson and Watson Lake the 
road rises to a modest summit of 4212ft. At 
present the surface is believed to consist 
mainly of gravel, and the width to be 24ft. on 


the roadway and 40ft. between side 
ditches. But it is proposed to widen and 
improve it. 


The other great roadway—the North-South 
highway in Australia—is illustrated by an 
engraving in the Supplement. It has 








WATERLOO BRIDGE, 








LONDON 





26 





THE ENGINEER 


JAN, 8, 1943 








strategic importance by linking up the 
northern regions threatened by the Japanese 
with the production centres of the south. 
The road runs from Alice Springs to Darwin, 
on a route which was pioneered by herds of 
cattle, occasional cars, and, we _ believe, 
specially designed lorries travelling cross- 
country. It is about 1000 miles in length and 
portions of it have already been bitumenised, 
whilst it is planned to treat the rest of the 
surface in a similar manner. 


Bridges 


News of the erection of such structures as 
bridges is obviously information that may 
prove of value to the enemy, and conse- 
quently only a limited amount can be pub- 
lished. From our point of view, therefore, it 
is fortunate that two very notable bridges, 
one in London and the other in Calcutta, 
were both started before the war, so that the 
enemy is well aware of their existence and 
design. They are the Waterloo bridge across 
the Thames and the Howrah bridge across 
the Hooghly. 

As far as the details of Waterloo bridge are 








the gradual development of a new style of 
building, which j§ not a mere vain repetition 
of an older style, will greet it as more satis- 
factory perhaps than any other recently 
erected bridge across the Thames in the 
London area. It has dignity and grace ; 
despite the covering of Portland stone there 
is no concealment that it is a concrete bridge ; 
by its twin-arch construction that tunnel 
effect so much to be feared in a wide bridge 
has been avoided and a very effective under- 
vista gained ; and a continuous view of the 
sweeping lines of the Embankment results 
from placing the first pier well out in the 
river. But perhaps because we know that 
in fact the bridge is supported upon rein- 
forced concrete walls only 2ft. 3in. thick, and 
that the apparently solid arches are actually 
hollow shells, it seems to us that the external 
piers are neither narrow enough to reveal the 
true flexibility of the structure nor wide 
enough to support its apparent weight ; 
and surely the raising of the sides of each 
pier to finish with a “roll”? beneath the arch, 
so that each arch seems to rest rigidly within 
the resulting V-shaped hollow at the summit 





contractors the Cleveland Bridge and Engi. 
neering Company, Ltd. This great bridge, 
the third largest cantilever in the world, with 
a central span of 1500ft., is designed to carry 
a roadway 7lft. wide, and two pathways 
15ft. wide. A photograph of it is reproduced 
in the Supplement and a series of engravings 
on page 24 shows stages in its construction, 
Another engraving shows the structure in 
more detail and reveals that the roadway 
deck is suspended beneath the main girders 
in the central span and that the approach 
roads, on both sides of the river, turn in 
underneath the anchor arms and join up with 
the suspended deck at the main piers. The 
approach roads are independent of the super. 
structure and the anchor arms or shore spans 
do not therefore directly carry traffic. Some 
distortion is present in this view owing to the 
necessity of combining two photographs to 
complete it. The suspended span between the 
two cantilevers is 564ft. long and the canti- 
lever arms each 468ft. long, the anchor arms 
being 325ft. in length. Erection was carried 
out, as will be noticed from the series of 





pictures on page 24, by creeper cranes specially 
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concerned, we intend to say little, since we 
have described the structure several times 
in our pages, giving facts and figures. It has 
a length of 1250ft. between abutments, is 
wide enough to carry six lines of traffic, and 
crosses the river on five spans. The bridge 
was designed and built under the supervision 
of Messrs. Rendel, Palmer and Tritton, of 
Westminster, in association with Sir T. 
Peirson Frank, M. Inst. C.E., F.S.I., Chief 
Engineer to the London County Council (the 
responsible authority), and Sir Giles Gilbert 
Scott, R.A., the collaborating architect. 
The contractors, Peter Lind and Co., Ltd., 
undertook the erection of the structure. The 
bridge was first opened to two lines of 
traffic in August, and to pedestrians late 
in December. By the recent progressive 
removal of the erection gantry which hid_the 
upstream side and of which only a small 
portion at the southern end remains, the 
bridge was at last revealed to the eye. It is 
illustrated in the Supplement and by another 
engraving on page 25. To those with 
conservative views on architecture the new 
structure may not appeal. But those who 





watch and welcome in this twentieth century 





HOWRAH BRIDGE, CALCUTTA 


of the pier, is very far from expressing the 
real nature of the support. We are not archi- 
tects, but we do wonder whether by some 
means the true lightness of the arches could 
not have been better revealed and whether, 
by sloping the tops of the piers inwards, as 
they are already sloped betwixt the arches, 
for instance, the real flexibility of the support 
could not have been brought out. Perhaps 
in those suggestions we are being too 
functional. But there is one further remark 
about which there can, we think, be no two 
opinions. Bare concrete seen at close 
quarters has not a good appearance. Is the 
under-surface of the Embankment arch to be 
treated in any way to remove the unpleasant 
contrast between the Portland facing of the 
arch and the bare grey concrete underneath ? 

Work is still proceeding on the bridge 
mainly upon those parts which, being under 
the approach spans of the temporary bridge, 
were not accessible until traffic had been 
transferred to the new structure. 

The Howrah bridge across the Hooghly 
at Calcutta has been under construction for 





several years. The engineers are Rendel, 
Palmer and Tritton, of Westminster, and the 





designed for the purpose. These cranes were 
designed and built by the Wellman Smith 
Owen Corporation, in conjunction with the 
main contractors, and were fully described 
and illustrated in our issue of May 5th, 1939. 
As Calcutta is now in the “ front line ” of the 
war against the Japanese since the latter 
overran Burma, it is not permissible to give 
any more precise details of the design or 
present state of the bridge. 

Mention should be made of a third notable 
bridge, the Story bridge across the Brisbane 
River at Brisbane, Australia. It was designed 
in Australia by Dr. J. J. C. Bradfield and was 
built by an Australian contractor, Evans- 
Deakin-Hornibrook Construction Proprietary, 
Ltd., an association of a firm of structural 
steel engineers and a public works contractor. 
Materials used were all of Australian origin. 
The bridge is a cantilever, with a main span 
of 924ft., anchor spans of 269ft. 6in., and a 
clearance above low water of 107ft. at the 
middle of the main span. It carries a 60ft. 
roadway and two 10ft. pathways. Though 
dwarfed bythe Howrah bridge, which is of 
the same type, it is a notable structure. 

(To be continued) 
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Naval Construction in 1942 


By FRANCIS McMURTRIE, A.I.N.A. 
No. II—(Continued from page 6, January Ist) 


United States 


N June 30th, 1942, no fewer than 3230 
seagoing warships were under construc- 
tion for the United States Navy. In addition, 
there were being built in American yards 
218 vessels destined for Allied Navies. 
Personnel has been increased to keep pace 
with the immense growth in the number of 
ships to be manned. It has been officially 
stated that on October 23rd, 1942, the 
number of officers and enlisted men of the 


first pair, the “ Washington” and “ North 
Carolina.” The later ships are 680ft. long 
on the water line, instead of 704ft., and have 
an extra 2in. beam. Their engines will be of 
130,000 S.H.P., instead of 115,000, bringing 
the speed up to 30 knots. With the excep- 
tion of the “‘ Alabama” all were scheduled 
to go into commission during 1942. 

Two of the 45,000-ton battleships of the 
1940 programme were launched during the 
year, the “ Iowa ”’ in August and the “ New 





Jersey’? in December. Both are to be com- 


According to the latest reports, only two 
of the six battle-cruisers of 27,000 tons 
ordered from the New York Shipbuilding 
Corporation in September, 1940, are being 
proceeded with at present. These are the 
‘* Alaska ” and “Guam.” “There is no con- 
firmation for the supposition that the ships 
of the “ Alaska” class are being completed 
as aircraft carriers. 

Three of the 25,000-ton aircraft carriers of 
the ‘‘ Essex ”’ class are afloat, the ‘‘ Essex ” 
herself having been launched in July and the 
“Lexington” (ex‘‘Cabot’’) and “‘ Bunker Hill” 
in September and December, respectively. All 
three will be at sea in 1943. This leaves still on 
the stocks, at the time of writing, the ‘‘ York- 


town” (ex “‘ Bonhomme Richard ’’), “ In- 
trepid,” ‘‘ Kearsarge,” “ Franklin,” ‘‘ Han- 





cock,” “Randolph,” ‘‘ Oriskany,” and 








Navy had reached a total of one million. 
This figure did not include the Marine Corps, 
about 200,000, or the Coast Guard, 110,000. 
Naturally, a considerable proportion of the 
total is still under training. 

The last battleship of the “‘ Washington ”’ 
class, the ‘‘ Alabama,’ was launched on 
February 16th, 1942. Four of these ships, 
the ‘“ Alabama,” ‘“ Indiana,” ‘‘ Massachu- 
setts,’ and ‘South Dakota,” are of a 





modified design, differing slightly from the 
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pleted during 1943. Work is proceeding on 
the other four, the “‘ Missouri,’’ “‘ Wisconsin,” 
 Tllinois,” and ‘‘ Kentucky.” The former 
pair were laid down in 1941 and the latter 
pair in 1942. For the time being the con- 
struction of the five great ships of the ‘‘ Mon- 
tana’”’ class, which were to have been of 
58,000 tons standard displacement, has been 
abandoned. It is considered that the material 
and labour which they would have absorbed 





can be devoted to more urgent needs. 





** Ticonderoga.””’ Two more ships of this 
class have been authorised, and may have 
been begun; their names have not been 
announced, but may prove to be “ Cabot ” 
and “‘ Langley.” 

Nor does this by any means exhaust the 
tale of new aircraft carriers. Tonnage 
authorisations should run to about twenty 
more of the 25,000-ton type, and at least 
six of the 10,000-ton cruisers of the “‘ Cleve- 
land ”’ class are being converted into aircraft 
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carriers. Three of them were launched 
during 1942, the “‘ Independence,” “‘ Prince- 
ton,” and ‘“‘ Belleau Wood.’ Former names 
have not been officially disclosed, but are 
most probably “Amsterdam,” “ Talla- 
hassee,” and “‘New Haven,’ respectively. 
Pending completion of some of these ships, 
the United States Navy can dispose of only 
three first-line carriers, as the ‘‘ Lexington,” 
“Wasp,” “ Yorktown,” and another have 
been sunk either in action or in consequence 
of damage received in conflict with the 
enemy. So far the name of the fourth of 
these ships has not been divulged, although 
the Japanese claim that it was the ‘‘ Hornet.” 

There are, however, quite a number of 
aircraft carriers of an auxiliary type, rated 





converted from mercantile design in 1940-41 ; 
and sixteen small tenders of the ““ Barnegat ”’ 
class, displacing 1695 tons, which are pro- 


20 knots. Two other ships of a type which is 
sometimes confused with the seaplane tenders 
are the “ Hammondsport”’ and “ Kitty- 
hawk,” rated as aircraft transports. They 
were originally the liners “ Seatrain Havana ” 
and “ Seatrain New York,” respectively. 
Cruiser construction is proceeding rapidly. 
Of eight 13,000-ton ships of the “ Balti- 
more ”’ class, mounting nine 8in. guns as 
their main armament, four are believed to 
have been launched to date. They are the 
‘*« Baltimore,” ‘‘ Boston,” ‘‘ Canberra” (ex 
“Pittsburgh ’’), and ‘“‘ Quincy” (ex “St. 





pelled by oil engines and have a speed of 


Hundreds more appear to have been ordered, 
including a group described as “ escorts,” 
which may resemble the British “ Hunt” 
class, though, on the other hand, they may 
turn out to be modified corvettes. A great 
many of these ships are named either after 
destroyers lost in 1941-42 or in honour of 
officers and ratings killed in action during 
the same period. About forty submarines 
of the “Gato” class have been launched, 
and most of them have probably been com. 
pleted by now. Some 250,000 tons of fresh 
construction was ordered to be built last 
year. All three of the 6000-ton minelayers 
of the “ Terror’ class have been launched. 
Three merchant vessels, originally the 
** Quaker,”’ ‘“‘ Cavalier,” and “ Yale,” have 
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officially as aircraft escort vessels. Names 
so far published include the ‘“ Altamaha,” 
“ Barnes,” ‘Block Island,” ‘“‘ Bogue,” 
“Card,” “ Charger,” “‘ Copahee,”’ ‘‘ Croatan,” 
** Glacier,” “‘ Hamlin,” “‘ Long Island,”’ and 
“Nassau.” All were converted from 
mercantile hulls under construction. An 
illustration of the “ Long Island ” was given 
in these pages a year ago, and one of 
the “‘ Charger” in last week’s Supplement. 
It will be noticed that in the “ Charger ” an 
island superstructure has been added on the 
starboard side forward, doubtless as the 
result of experience gained with the “‘ Long 
Island.” Averaging 17,600 tons standard 
displacement, with oil engines of the Busch- 
Sulzer type, giving a designed speed of 
16-5 knots, these are remarkably useful 
ships. They are armed with numerous light 
anti-aircraft weapons and machine guns and 
can accommodate thirty fighter aircraft or a 
smaller number of bombers or torpedo 
aircraft. Their equipment includes derricks 
for retrieving seaplanes from the water. 
Mention may be made here of the number 
of seaplane tenders that are being added to 
the fleet. There are six of the “ Curtiss ” 
class, designed some years before war began. 
They are turbine steamers of 8625 tons, 
fitted with big cranes for handling the largest 
American aircraft. Their own complement 
of aircraft is twenty-five. There are, in 
addition, three other turbine-engined ships, 
displacing 7500 tons, the ‘‘ Chandeleur,” 
“‘Pocomoke,” and “ Tangier,” which were 








Paul”). - Renaming in commemoration of 
ships sunk in action is a very popular policy 
in the United States. It will be recalled that 
the Australian cruiser ‘ Canberra ” was lost 
on the same occasion as the “ Quincy ”’ off 
the Solomon Islands last August. As H.M.S. 
“Shropshire ” was transferred to the Royal 
Australian Navy to fill the gap, and was to 
have been renamed “ Canberra” on being 
taken over, it follows that there will be two 
ships of this name in service before long, one 
in the R.A.N. and one in the U.S.N., which is 
likely to lead to confusion. 

Apart from the three that have been trans- 
formed into aircraft carriers, as already 
mentioned, at least half-a-dozen more sbips 
of the 10,000-ton ‘‘ Cleveland ” class, armed 
with twelve 63in. guns, have been launched, 
viz., the “ Denver,” ‘‘ Montpelier,” ‘‘ Santa 
Fé,” ‘“ Birmingham,” “Mobile,” and 
*‘Miami.” Three others, the “ Flint,” 
“ Vicksburg,” and “ Wilkes-Barre,” have 
been renamed ‘“ Vincennes,” ‘‘ Houston,” 
and “ Astoria,” respectively. This leaves 
over twenty in various stages of construction. 
Of the remaining four cruisers of the 6000- 
ton ‘‘ Atlanta ”’ class, at least one, the “‘ Oak- 
land,” has taken the water and was expected 
to be in service by the end of 1942. 

Destroyers are being launched wholesale, 
sometimes in batches of four at a time. Most 
of the 1700-ton “ Bristol” class are afloat 
and a good many are in service. Quite a con- 
siderable proportion of the “ Fletcher” 


been fitted for coastal minelaying and are 
now the U.S.S. ‘‘ Miantonomoh,” ‘‘ Monad- 
nock,”’ and ‘‘ Wassux,”’ respectively. 








THE Worvp’s LoncEest RopeEway.—A ropeway) 
is being built in a wild forest area in Northern 
Sweden, immediately below the Arctic Circle, and 
is intended for the transport of ore from various 
new mines belonging to the Swedish Boliden Mining 
Company, It will, it is stated, be thie longest rope- 
way so far constructed in the world, its length being 
no less than 60 miles. The line will have eight 
loading stations and two unloading stations, and 
at full capacity 1600 cars will be in operation on it. 
Work on the ropeway, which is estimated to cost 
about £794,000, is already far advanced. The whole 
plant is expected to be in operation before September 
this year, or only just over a year after construction 
was begun. 


THe Transport oF WaR MaArTeriaL.—An 
American contemporary has published some discreet 
but interesting information about a special four-car 
freight train carrying the bulkiest single shipment 
ever despatched from Boston by rail. It was a 
425-mile journey over the lines of the Boston and 
Maine to an undisclosed destination. The shipment 
consisted of a huge gear, together with its casings 
and auxiliaries, built for use in connection with the 
war effort. The gear weighed 89,000 lb. and its 
width was 2ft. more than the standard maximum. 
Preparatory to the journey the engineers of the 
Boston and Maine, the Rutland, and the New York 
Central measured bridges, width of cuts, and other 
clearances, and finally figured out a route over 
which the shipment might safely pass. Because of 
its bulk, however, the special train was forbidden 
to pass any other train on an adjoining track en 





class, of 2100 tons, have also been launched. 


route. 
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Locomotives of 1942 





JOR novelty of locomotive design last year 
I the honour must certainly be given to 
Mr. O. V. Bulleid for his 0-6-0 goods engine 
for the Southern Railway. Not even the 
partial eye of its parent could find in it a 


© 


“THE CRGINEER” 


thing of beauty, but good deeds are better 
than good looks, and we hear nothing but 
favourable reports of its performance. 

The first thing that strikes the observer is 
that the boiler appears to be composed, out- 


" - wardly, of three more or less rectangular 


tanks of diminishing cross section, but on 
closer consideration it is the total absence of 





of design. It must not be overlooked, how- 


ever, that the engine is a war engine and that 
rapidity, ease, and economy of production 
were the primary objects of its designer. 
Moreover, the weight was limited so that the 


BRITISH ‘‘AUSTERITY’' LOCOMOTIVE 
engine might work over the whole of the 
company’s system. 

A description of the locomotive was given in 
our issue of April 17th, and a full profile appears 
in our Supplement to-day. It will be suffi- 
cient to recall a few of the leading dimensions 
and note one or two particulars. The weight 
of the engine in working order is 51 tons 6 ewt. 








so large that the barrel is short, but the total 
evaporative surface is good, 1472 square feet, 
170 square feet of which are in the fire-box. 
The superheater has 218 square feet and the 
working pressure is 230]b. The cylinders 
are inside, with overhead piston valves 
operated by Stephenson gear, and drive the 
middle pair of wheels. The wheels are 
B.F.B. cast steel. 

The boiler is lagged with “ Idaglas ” and 





Swais Sc. 


the fact that it is desirable that this material 
should carry no load accounts for the unusual 
form of the casing, which is supported direct 
on the engine frame. 


‘**‘ Austerity ’? Locomotives 


Two other notable engines of the year are 
the British and American “ Austerities.”’ 








a running board or cover of any kind for the 
wheels, save the overhang of the “tanks,” that 
offends our traditional feelingsfof rightness 


225 Lb. per 









In. 








“‘ AUSTERITY ** LOCOMOTIVE 


AMERICAN 


and it has the largest boiler that could be got 


in within that weight limitation. The fire- 
box is based on the “‘ Lord Nelson ” and is 
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_51’- 7374" Total Wheelbase 





Engine & Tender 
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They have been designed for use with the 
Army, and it is noted that owing to their 


gauge, 4ft. 8hin., they would run on many 
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61'- 014” Over Buffers 
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Continental lines. A portrait of the British 
design is not yet available, but we reproduce 
from our issue of November 27th the outline 
drawing. The wheel arrangement in both 
engines is consolidation—2-8-O—and the 
influence of the L.M.S.R. will be observed 


—_——= 


for the Westinghouse pump will be noted in| regarded as standard designs. This year they 
the end view. The fire-box is of the wide type.'are likely to be busier, for large orders 





in the British engine. 


The leading particulars of both engines are 


given in the accompanying table. 


The American design is illustrated by two 
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REAR VIEW OF AMERICAN 
LOCOMOTIVE 





*“* AUSTERITY "’ 


reproductions from photographs. One, taken 
in Paddington Station, is to be found in our 
Supplement, and the other, at Swindon, is 
presented here. It will be observed that the 
engine has all the familiar characteristics of 
its country of origin and yet has a general 
similarity to the British product. The off- 
setting of the smoke-box door to give room 


SOUTHERN RAILWAY 


** Austerity" Locomotives 


British. American. 

Cylinders ae 19in. by 28in.... 19in, by 26in. 
Coupled wheels 4ft. Sfin....  ... 4ft. 9in. 
Bogie wheels... ...  3ft.2in. ... ... 2ft. 9in. 
Rigid wheel base ... 16ft. 3in. . 15ft. 6in. 
Total wheel base ... 24ft. 10in. . 23ft. 3in. 
Heating surface 1680 sq. ft. . 1773 sq. ft. 
Superheater ... 338 sq. ft. 480 sq. ft. 
Grate area - «- 28-6 aq. ft. 41 sq. ft 
Working pressure... 225 Ib. 225 Ib. 
Tender : 

Water... 5000 gallons ... 6500 U.S. gallons 

Coal 9tons ... ... 9 U.S, tons 
Weights : 

Engine, W.O. ... 72tons ... ... 72 tons 

Tender KS 56tons ... ... 58 tons 





locomotives, but we understand that makers 
have been fairly busy on what may be 


Apart from the two mentioned, there is 
nothing new to record in the way of steam 





ELECTRIC LOCOMOTIVE 


have been placed for “ Austerity ” engines. 
Early in the year the Southern put into 
service an electric locomotive of new design, 
suitable for both passengers and goods. It 
will haul passenger trains at 75 m.p.h. and 
goods trains up to 1000 tons. The “ engine ” 
is carried on two six-wheel bogies and all the 
axles are driven through single-reduction 
gearing. The engine hauling a goods train 
is illustrated above from our issue of Jan. 23rd. 
American Engines 
Amongst the locomotives that figure in 
our Supplement to-day is a large oil-electric 
freig ht engine for the Baltimore and Ohio 


oad. Years ago if two steam engines 
were put on to haul a heavy train there was 











CHESAPEAKE AND OHIO 








R.R. “MALLET’’ LOCOMOTIVE 
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a yell of dismay by those to whom double- 
heading was anathema. Could not British 
engincers design locomotives powerful enough 
to do the work alone ? But in oil, electric, and 
oil-electric practice double, triple, and even 
quadruple-heading is quite common. The 
“engine” illustrated has four units, each 
carrying @ 1350 H.P. oil engine directly 
coupled to a generator which supplies motors 
on all the axles of the truck. Thus there 
are four motors to each unit or sixteen in all, 
all wheels being drivers. The engine is shown 
hauling @ load of 5300 gross tons. Further 
particulars may be found in our issue of 
December 18th. 

As a contrast we illustrate an American 
“Mallet” built for the Chesapeake and 
Ohio Railroad. It is used for the heavy coal 
traffic that crosses the Allegheny Mountains, 
where stiff gradients are encountered. The 
wheel arrangement is remarkable—2-6-6-6— 
the last six being carrying wheels in a trailing 
truck under the fire-box. Each unit has two 
22kin. by 33in. cylinders, given steam at 
260 lb., and developing a joint maximum 
effort of 110,200 lb, The total overall length 
of engine and tender is 126ft. and the total 
weight 1,162,100 lb.—over 580 tons W.O.! 
The height of these monsters is 16ft. 5}in. to 
the top of the chimney and the grates measure 
108in. by 180in., or 135 square feet.—See 
THE Enorngsr, April 24th. 








Tin-Free Gear Bronze 





BrForE the Japanese overran sources of tin 
supply, the Hamilton Gear and Machine Com- 
pany, of Toronto, used a copper-tin-nickel 
bronze, 874: 11:14, for worm wheels. As a 
result of the reduced supplies of tin since avail- 
able, the firm undertook researches into the 
possibilities of substitutes, with the result that 
it claims to have found a tin-free bronze which 
is superior to the original material. The follow- 
ing report on the investigation has been sent 
to us by the firm :— 

We tried in succession all the known copper 
alloys, except beryllium copper, which was not 
commercially available, giving special atten- 
tion to several trademarked bronzes known to be 
good for other purposes than gears. Then we 
settled down to the large job of trying all the 
combinations of all the commercially available 
alloying metals. The aluminium bronzes were 
not as good as*bearing metal as the tin bronzes, 
and when they fail they have the unfortunate 
characteristic of damaging the worm. The 
copper-silicon and copper-silicon-iron. group 
were a failure. So was copper-nickel-zinc and 
copper-nickel-lead, and quite a number of 
others. We were moderately successful with 
copper-nickel-silicon and copper-nickel-silicon- 
silver and copper-aluminium-antimony. These 
would qualify as ‘ersatz’? materials. We 
found something good when we tried copper- 
nickel-antimony. This is really good—better 
for our purpose than the peacetime bronze. 
It should be explained that our whole object 
was to find a metal which, used as a worm gear, 
would have high load-bearing ability, including 
both strength and resistance to wear, and would 
operate at a moderate temperature rise. All 
tests were of worm gears mated with hardened 
and ground worms, rigidly aligned in enclosed 
speed reducers with bath lubrication. The 
output power and the bath temperature were 
measured. We are not prepared to say much 
yet about the value of this bronze for other 
purposes or for shock values. Our tests are 
not complete in that direction. Then, to 
determine the best proportions of the mixture, 
we assumed from previous experience 2 per 
cent. nickel and tried a series of antimony 
variations. The best results lay between 
7 and 8 per cent. antimony. With the anti- 
mony determined, we tried varying the nickel, 
and found best results between 14 and 2} per 
cent. With our usual a ae bronze, 
we cast the gears in a chill ring with consider- 
able improvement over plain sand-cast gears. 








a 


Therefore we made all the copper-antimony- 
nickel tests in duplicate, chilled and unchilled. 
It appears at present that chilling this metal is 
no improvement, a plain sand-cast gear being 
as good. A ee of this metal is that we 
have never found it to pit or spall, When it 
fails it is by simple abrasive wear of the surface. 
Another odd feature is that double the rated 
full load (catalogue), 7.¢., about 45 per cent. 
of breakdown load, can be immediately applied 
to a new gear without causing prompt destruc- 
tion, which is not the case with all gear bronzes. 
Some otherwise good bronzes must be carefully 
run in with low initial and rising increment 
loads to cold work the surface. This antimony 
bronze either does not need cold working or 
cold works instantly under applied overload 
without damage. Roughly stated, worm gears 
of this metal will carry about 25 per cent. more 
load than tin bronze, or will run about 15 deg. 
Fah. cooler at the same load. The reason for 
this may be in the micro-character of the 
crystalline structure. Mr, C. H. Bierbaum, 
metallurgist of the Lumen Bearing Company, 
of Buffalo, U.S.A., has made and tested some, 
and reports that it is a triplex structure, com- 
posed of three constituents of widely different 
micro-hardness. It has long been known that 
a duplex structure is essential for good bearing 
metal. Perhaps a triplex structure is still 
better. The average physicals of metal of mean 
composition are 19,000 lb. yield (limit of pro- 
portionality), 31,900 lb. ultimate, 74 per cent. 
elongation in 2in., 15 per cent. reduction in 
area, We are not applying for patent nor 
imposing restrictions. This is a free gift for the 
Allied Nations. 








The Langley Aeroplane of 1903 





In October last Mr, C. G. Abbot, Secretary 
of the Smithsonian Institution, said, in a paper 
to the Institution: “‘ It is everywhere acknow- 
ledged that the Wright brothers were the first 
to make sustained flights in a heavier-than-air 
machine at Kitty Hawk, North Carolina, 
on December 17th, 1903.” He continued: 
“Mainly because of acts and statements of 
former officers of the Smithsonian Institution, 
arising from tests made with the reconditioned 
Langley plane of 1903 at Hammondsport, New 
York, in 1914, Dr. Orville Wright feels that the 
Institution adopted an unfair attitude, He 
therefore sent the original Wright Kitty Hawk 
plane to England in 1928.” Mr. Abbot then 
presented a complete list of the changes made 
in the Langley machine to prepare it for the 
tests at Hammondsport, and, speaking for the 
Smithsonian Institution, made a statement or 
recantation “in an attempt to correct as far as 
possible acts and assertions of former Smith- 
sonian officials that may have been misleading 
or are held to be detrimental to the Wrights.” 
He concluded with the following words: “If 
the publication of this paper should clear the 
way for Dr. Wright to bring back to America 
the Kitty Hawk machine to which all the world 
affords first place, it will be a source of profound 
and enduring gratification to his countrymen 
everywhere. ‘Should he decide to deposit the 
plane in the United States National Museum, it 
would be given the highest place of honour, 
which is its due.” 

The paper from which these extracts are 
taken is printed in the December number of the 
Journal of the Royal Aeronautical Society. 








F.B.I. Research in Industry 


Committee 


THE Committee which the “Federation of 
British Industries has set up, under the chair- 
manship of Sir William Larke, to consider the 
question of industrial research, has now reached 
certain preliminary decisions with regard to its 
programme of work. The primary task of the 
Committee, we may recall, is to stimulate the 
utmost possible interest in industrial research, 
and it is proposed to make a survey of present 
industrial research activities and to obtain an 





indication of the results already achieved in 
many spheres of British industry. The neces- 
sary information from which the survey can be 
compiled is being sought from various sources, 
including industrial research associations, com- 
mercial associations and individual firms, the 
assistance of which is earnestly requested. The 
restoration of export trade, it is pointed out, 
will be an immediate post-war necessity, and 
this and the country’s domestic needs will be 
dependent upon industry’s productive and com- 
petitive power, while this in turn must be 
largely dependent upon technical advance and 
research. The Committee hopes that its work 
will not only point the way, but provide a 
stimulus to all concerned to harness the great 
body of scitntific ability and experience which 
this country possesses and has organised with 
such success in the war effort for the work of 
industrial development and reconstruction in 
the post-war period. 








Sixty Years Ago 





New Systems or Burnine Gas 


‘“* NOTWITHSTANDING the alarm created some 
time back by the announcement that electricity 
was about to compete with gas, the older system 
of illumination continues to form the basis of 
successful commercial enterprise.” So we wrote 
in our issue of January 12th, 1883. A recent 
improvement in the use of gas as an illuminant, 
we continued, was to be found in Monsieur 
Clamond’s incandescent gas lamp. In this 
lamp a mixture of hot air and gas was ignited 
in the meshes of a finely-spun asbestos wick. 
The wick was raised to a state of incandescence 
and the lamp burned with the wick downwards 
so as to prevent shadow. The lifetime of the 
wick was stated to be about forty hours. A 
drawback to the invention was that the air 
had to be supplied under pressure. Another 
form of incandescent gas lamp, also using @ 
mixture of gas and compressed air, had been 
invented by Mr. James Lewis and was being 
tried in Clerkenwell. In this lamp the flame 
was used to produce incandescence in a cap of 
platinum wire gauze. A third development 
represented an adaptation to a gas burner of the 
Siemens regenerative principle. Lamps of this 
kind were in use in Holborn. In them the air 
and gas supply to the burner was strongly 
heated by means of the heat in the products of 
combustion. The lamps were, however, of an 
unsightly form and could easily be set smoking. 
‘For best working they had to be moderately 
turned up at first until well heated, and then 
turned on full, a procedure necessitating two 
visits from the lamplighter. An improved and 
less unsightly form of the Siemens burner had 
been produced by Mr. Grimston and had 
received high commendation from Mr.—Sir— 
George Livesey. Mr. George Bray, of Leeds, 
and Mr. William Sugg had recently improved 
their respective systems of burning gas for 
moderate scale illumination, and, as shown at 
the Crystal Palace Exhibition of Electric and 
Gas Apparatus, other inventors were ‘active in 
making developments which should enable gas 
as an illuminant to hold its ground more surely 
in the presence of the electric light. 








Scrap FRoM Many QvuartTeRS. — American 
journals are full of items about scrap from almost 
forgotten sources. Here are a few examples. The 
Santa Fé Railroad is to dismantle four branch lines 
of road totalling 183 miles in Kansas and Oklahoma. 
The city of Baltimore is to turn over to the War 
Production Board two idle water towers that have 
been landmarks in the northern and north-western 
sections of thé city for many years. The towers are 
expected to give 125 tons of steel. Bridges are 
promised by Cleveland, Ohio, and Charlotte, N.C. 
In the second-named city officials are investigating 
the feasibility of salvaging parts of steel bridges 
which once spanned the Catawba River near the 
town, but which have heen lying in the mud on 
the bottom of the stream since disastrous floods in 
1916. The Cunningham sanatorium has offered .a 
huge sphere that served as an experiment in oxygen 
therapy at Cleveland, Ohio, fourteen years ago. 
This 64ft. ball is expected to yield more than 1000 
tons of scrap. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 


*,* If any Subscriber abroad should receive THE ENGINEER in 
an imperfe 


fect or mutilated condition. pe ee Se oe ee 
pode information of the fact to the Publisher, name 
of So ton eae = thom the paper is obtained, Such incon- 


suffered, can be remedied by obtaining the paper 
direct from this office. 
*,* For Subscription rates, see page 2 of Advertisements. 
*,* All letters intended for insertion in THE ENGINEER or con- 
tai Fagen fn the name and 
not necessarily for publi: 


address of the ‘ion, but as a 
proof of qood faith. ’No notice whatever can can be taken of anony- 
communications. 





£25 ‘the cesaailitng ‘in bu che ta decisis il abi 

scripts ; correspondents are therefore to keep copies. 
CF ANGES OF ADDRESS 

“ot, Wal Sebee Ras ghee nee at te St otive. comin 


changes of address it is necessary to 

edaes, as our lusts are Kept alphabet = ote 
of this nature should reach Btn ie rst post Wednesday 
morning prior to the 
Postal Address: “The 


W.c8 ee ee Sk, Sirens, 


Estrand, London.” 
(10 ise. 








AIRCRAFT LANDING GROUNDS 


A WELL-KNOWN American authority on 
aeronautics, Mr. Edward Warner, has lately 
published a survey of possible aeroplane 
performance in the coming years. It 
is a large subject since there are many 
varieties of purpose to which aircraft can be 
be put; but, whatever they may be, one 
must not fail to provide the essential limiting 
conditions for safe take-off and safe descent. 
This dual requirement settles the size of the 
landing ground. For bombers a long run is 
needed for take-off and a relatively short one 
for landing ; with fighters it is the other way 


round, since with high engine power in rela- 
tion to weight a short run, such as 1000ft., 


suffices. Unlike the bomber, which usually 
returns lighter than it was on departure, the 
fighter lands heavy, and therefore fast, and 
so needs a long run to pull up. On the whole, 
it may be said that the same sjze of landing 
ground suits either type, but, whatever its 
size may be, its utility is always affected by 
the existence of hills or buildings just beyond 
its perimeter. Mr. Warner puts 3500ft. as 


2|the minimum dimension, but experience 


shows that 4000ft. to 5000ft. is better, since 
any unavoidable overloading enforces a long 
run— indeed, a 10 per cent. increase in weight 


29|due to this cause requires an increase in the 


take-off run of double that proportion. 
Where the landing ground is much above 
sea level, the speeds are higher and still 
more room is needed. 

A great advance in recent years is the use 
of wing flaps. These sometimes take the 
form of the so-called “ split flaps,” in which 
the rear underside of the wing’can be pulled 
down 60 deg. or more, so causing the air flow 
to cling more closely to the upper surface of 
the wing and provide additional lift through 
a kind of suction. Some have a wing exten- 
sion which slides aft and downwards, so 
affording a larger lifting area whilst producing 
also some of the suction effect above men- 
tioned. All alike put up the lift coefficient 
substantially—often as much as doubling it. 
Indeed, the ratio can be much more than 
doubled, though at some disadvantage in 
take-off and in the landing attitude. Use 
can also be made of other devices, such as 
rockets and catapults to assist take-off, and 
transverse wire retarding devices for landing ; 
the latter have for years been used on the 
decks of aircraft carriers, though they are not 
readily adapted for ordinary landing grounds 
because of the varying directions in which 
the approach is made. Catapults have long 
been in use on ships, but are little suited for 
aerodromes remote from the substantial 
power supply which ships so easily provide. 
The critical case arises in the rapid provision 
in wartime of aerodromes and landing grounds 
in geographical conditions far from what 
would be thought desirable, or indeed possible, 

in peace. Of this the African theatre of war 
affords a striking example. Much of it is desert 
with the poorest of lateral communications, 
high temperatures, and abundance of dust 
andsand. These adverse conditions do not, of 
course, exist everywhere, but they have often 
to be met and must be provided for in the best 
way that ingenuity can suggest. A good 
example is found in an important air route 
from West Africa across the continent to 
Egypt—a growth of the war. In the last two 
years some thousands of British and American 
aircraft have, we learn, been delivered by 
this route to the Middle East Command. 
Clearances have been made in jungle and 
bush ; deserts have been dealt with. To 
begin with, “Hurricanes” and “ Blen- 
heims ’’ were sent and, later, “ Marylan 
and ‘“‘ Tomahawks.” Other types will follow. 
They arrive at the West African port in 
crates, are assembled at local workshops, and 
then flown across in daily convoys, being 
fitted with extra fuel tanks suited to the 
“long hops ” that are needed. The landing 
grounds, at first pure improvisations, are 
now adequately supplied with resources in 
fuel, workshops, and spare parts. For the 











most part aerodromes and landing grounds 
are recognisable from the air even when 
camouflaged, and are therefore liable to 
enemy attacks, but experience in this war 
has shown that holes in runways are so 
readily repaired that random bombing attacks 
cause little permanent damage. Perhaps one 
may say that cannon fire from Aircraft, 
definitely aimed at grounded aeroplanes, is 
the major risk even when these targets are 
sheltered by the improvised screens put up 
as a protection against flying bomb frag. 
ments and blast. 

The efforts to create this trans-African 
route may, one may reasonably expect, be 
of service much beyond the war. The 
Atlantic route from America to West Africa 
is short and the weather conditions much 
better than further north, so that an over- 
land route thence to Egypt will afford an 
important connection with the great air 
routes to the Far East. 


Leadership 


On ty those who are constitutionally too 
busy to read can have failed to observe that 
amongst the numerous reforms that are 
being advanced specialised education for 
everything takes a prominent place. When- 
ever a new subject rises to importance or 
the spotlight falls upon an old one, then 
someone is sure to advocate the establish- 
ment of a Chair, an educational course, a 
series of lectures, or some other means of 
educating people in that subject. The latest 
example comes simultaneously from England 
and America. Ina recent letter to The Times, 
summarised in our Journal on Dec. 11th, 
Dr. Inglis proposed the creation of a “ resi- 
dential staff college for the teaching of and 
study of industrial administration,” and in an 
article by Lieut. Ramon Wyer in Mechanical 
Engineering for October it is asserted that 
“Leadership could be taught, the same as 
physics or applied mechanics,” and that 
“ Regular courses, based upon the attributes 
needed for leadership, with laboratory or field 
practice to demonstrate those attributes and 
training of the students in techniques of 
developing them, both in themselves and in 
others, should be established in all engineer- 
ing curriculums.” 

Most people regard leadership as a gift 
sent to a few or inherited under the Mendelian 
laws from near or remote ancestors; few 
believe that it can be taught like “ physics 
or applied mechanics.” It is desirable, how- 
ever, to be precise. Much depends upon what 
is to be understood by leadership. If we are 
content to mean such acts of leading as can 
be taught to subalterns and non-commis- 
sioned officers in the Services, then it may be 
accepted that the principles of industrial 
administration and industrial leadership 
could be taught in a “ staff college” or be 
fruitfully included in “ all engineering curri- 
culums.” On the other hand, if we are think- 
ing of those higher flights of leadership that 


*!are only found seldom amongst soldiers, 


sailors, and airmen, and shine out as brilliant 
but rare examples in the world of industry, 
then it may be said that neither specialised 
education nor the lack of it will 
make much difference. The man of 
character will come to the top. Leader- 
ship in this sense is a peculiarly personal 
quality, and the best that could be expected 





from education in it would be the acquisition 
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of its technique. Both the protagonists 
whom we have mentioned recognise this fact. 
Lieut. Wyer writes: ‘‘ Not every college 
student is a potential leader,” and Dr. Inglis 
proposes that the staff college should be 
reserved for “‘ young men who in the course 
of their practical training have shown the 
necessary aptitude, and in consequence have 
been earmarked by their employers for 
managerial appointments.” This process of 
natural selection leads Dr. Inglis to propose 
that the graduates should enter the staff 
college at the age of seven and twenty or 
thereabouts, and complete the course in six 
months. Lieut. Wyer, on the other hand, 
appears to advocate the inclusion of the 
course in the ordinary curriculum, and he 
does not propose pre-selection of graduates. 
He would give the education to all and 
sundry, whilst Dr. Inglis would give it only 
to those who seemed most likely to benefit 
by it. There is another difference which may 
be important if it is more than verbal. Lieut. 
Wyer speaks of “leadership”; Professor 
Inglis of ‘‘ industrial administration.” Since 
administration should imply leadership, both 
may be thinking of the same thing ; but it is 
possible that whilst Lieut. Wyer is ranging the 
realms of psychology and personal relation- 


ships, Professor Inglis is thinking of the essen- 
tially practical side of industrial adminis- 
tration. 

There is one aspect of all these schemes for 
giving specialised education which never 
does, and never can, escape attention. They 
all postpone the age at which the young engi- 
neer becomes profitable to himself and others. 
The time seems to be approaching when in 
our endeavours to produce the ideal, our 
young engineers will have reached middle 
age before they are permitted usefully to 
employ the knowledge they have acquired. 
The age has already advanced in some fifty 
years or so from one and twenty to five and 
twenty, and shows no tendency to become 
stabilised. The curve is rising, and extra- 
polation will carry it off the paper without 
showing any defined limit. Whether the 
mental equipment of the hoary-headed 
graduate of the next generation will com- 
pensate industry for the loss of the spirit of 
youth and enterprise we shall not attempt 
to guess. But we are pretty sure from the 
records of history that whilst some people will 
be still thinking, others will be up and doing, 
so that in the future, as in the past, many 
advances will be due more to adventure and 





courage than to education. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





PROFIT AND PATRIOTISM 


Smr,—I accept with pleasure your invitation 
to comment on Mr. Woodburn’s article in your 
issue of January Ist. It is well to avoid pre- 
judicing issues by confusion of terms, so I 
submit a few definitions, which I hope are 
reasonably accurate :— 

Profit—The legitimate incentive to enter- 
prise, industry, and efficiency and to the taking 
of risks. 

Profiteering.—The exaction of extortionate 
profit or other benefits by taking advantage of 
war conditions or of human distress. 

Patriotism.—Readiness to risk sacrifices of 
life, limb, or other cherished possessions in the 
service of one’s country; a term frequently 
debased by application to the mere doing of 
jobs for which adequate payment is received. 
(As this word is not used in Mr. Woodburn’s 
article, it is difficult to understand why it forms 
& prominent part of the title he has chosen). 

Interest—A fair and reasonable charge for 
the use of money, analagous to rent. 

Usury.—The exaction of extortionate interest 
by taking advantage of the borrower’s ex- 
tremity. It has become the fashion to condemn 
“ interest ” by calling it “ usury,” and “ profit ” 


_ by calling it ‘* profiteering.” 


Let us by all means call things by their right 
names. 

In spite of the very restrained terms in which 
Mr. Woodburn refers to the Labour Party’s 
programme, it does in fact propose a revolution 
in the economic system under which the British 
Empire has been built up and under which our 
population has been so greatly increased and its 
standards of life improved beyond all com- 
parison. 

War involves many measures of urgency, 
mainly the more intimate Government control 
of our actions and, indeed, of our lives. Inci- 
dentally, war also unsettles our minds. We 
submit to these measures of control because we 
believe that they, or at least most of them, are 





necessary to meet the abnormal conditions of 
war, but it does not conform with our traditions 
of honesty and fair play to take advantage of 
these abnormal conditions to suggest an 
economic revolution and a plunge into the 
unknown. Is it consistent with the observation 
of the party truce, or does it in fact constitute 
** political ’’ profiteering (see my definition) ? 

The object for which we are fighting is to 
save our country and many others from enslave- 
ment under a brutal tyranny and to re-estab- 
lish liberty, that most precious of all human 
possessions. Surely to use the war to bring 
about conditions difficult to distinguish from 
Fascism, Communism, or the Nazi regime (for 
they are all dictatorships with “ planned 
economies ”’) is completely inconsistent, to say 
nothing of the fact that victory, which still 
eludes us, is jeopardised by internal dissensions 
and by the distraction of our minds and 
energies from our real objective. 
- More than half a century’s experience as an 
employer has filled me with admiration, respect, 
and gratitude towards a very large percentage 
of individual workmen, for their skill, industry, 
and friendship. But for Labour as a political 
body I do not entertain quite the same feelings. 
I am proud of the fact that many men who have 
served their apprenticeships or graduated in 
my company’s shops are filling positions of 
managerial responsibility, not only in our works, 
where several of them have become directors, 
but in engineering establishments all over the 
world. It has always been our policy to encour- 
age initiative and to promote from the ranks, 
but the proposal to give to representatives of 
Labour, elected by that body, a wider responsi- 
bility in management is not attractive. Expe- 
rience suggests that the men chosen might not 
be of the most helpful type. By the way, I have 
not yet heard any proposal that employers 
should be invited to share the inner counsels of 
organised Labour, though this would surely be 
an equitable quid pro quo. 

Such profiteering tendencies as exist in 





industry, and I do not deny them, have been 
reduced almost to vanishing point by taxation 
and price control, and I see no need for industry, 
which provides the bulk of the revenue and the 
whole of our armaments, to apologise for its 
existence. Labour Members have expressed 
some curiosity about my company’s affairs. 
Here are a few facts which may interest them. 
Our turnover is about five and a-half times 
greater than before the war ; prices of our own 
product are the same as, or slightly lower than, 
in 1937 ; five-sixths of our earnings are absorbed 
by direct taxation; and my own net income is 
approximately one-tenth of its pre-war amount. 

Mr. Woodburn refers-to many undertakings 
already under Government control. May I 
submit, however, that most, if not all, of these 
undertakings were initiated in the first instance 
by individual enterprise under the stimulus of 
the profit motive and were taken over by the 
State only when their utility and financial 
soundness had been established. 

The attitude of a large section of Labour 
towards industry is undeniably hostile—more’s 
the pity—for the prosperity of labour is bound 
up with that of industry. The industrial ship 
may be leaky and in need of improvement and 
repair, but at least it floats. Would it not be 
wiser to know more about the proposed new ship 
and its probable seaworthiness before punching 
out the rivets of the one in which we are all 
embarked ? 

Has organised Labour demonstrated that it is 
free from those very shortcomings with which 
it charges industry ? One cannot help recalling 
that before giving its full support to the war 
effort, it required a political bargain by which 
it secured a large share of the most important 
Government offices. Even when it accepted in 
principle, dilution and the large-scale employ- 
ment of unskilled labour and of women, it 
stipulated so many restrictions and “ safe- 
guards”’ and a procedure so complicated as 
gravely to impede progress. Only those who 
are in close and constant touch with labour 
difficulties realise the amount of time which 
management is compelled to waste in dis- 
cussions, works conferences, local conferences, 
central conferences, and arbitration courts. 
All of these distracting activities arise from the 
endless demands of labour for increases in pay, 
both general and sectional. As soon as one claim 
is met or compromised, others arise, and they 
in turn have to be dealt with. Management is 
worn out and prevented from devoting more 
than a portion of its time to its essential 
functions ; small wonder that it sometimes 
takes the line of least resistance and gives way 
to demands which ought in justice to be 
resisted. Even to-day, there is resistance to 
the employment and instruction of women in 
one department of my own works, and this 
attitude is supported by the local union. 

The best contribution that organised Labour 
could make towards the war effort would be to 
encourage its members to go on quietly with 
their work and to allow management to do the 
same. This would, of course, imply the end of 
demands for further increases in wages and 
would constitute a real sacrifice, though one 
which would bear but little comparison to those 
sacrifices which are made every hour by the 
fighting Forces. 

The Times states that the average increase 
in the earnings of engineers (men) is over 70 per 
cent. since 1938, and it is significant that the 
highest earnings occur in the production of 
aircraft, the most essential weapon of modern 
war. In the same issue we read that a coal 
strike has been “‘ settled ”’ after a loss of 50,000 
tons, and that locomotive drivers are still con- 
sidering whether to strike or not, and we know 
that conferences are in progress regarding the 
demands of engineers for still further advances. 

Mr. Woodburn is concerned lest any mere 
dividend drawers should become richer as the 
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result of a nation’s travail. 
apply equally to the earnings of labour ? 

And now a word about the future. We know 
neither when nor how the war will end, nor can 
we visualise the post-war conditions which will 
confront us. We can, of course, make guesses, 
more or less intelligent, as they are based on 
experience or merely on theory. 

There are those who believe that they can 
prepare workable plans in advance for a situa- 
tion which is unknown. I have had some 
experience in making plans, but only those 
which have been based on a solid foundation of 
previous experience have met with any measure 
of success, It is, however, permissible for all of 
us to make conjectures, and in all modesty I 
offer some. 

Our first problem after the war will be to 
discover where we are; then will ensue pro- 
tracted conferences with our Allies as to the 
treatment of enemy countries and of those 
which have been overrun by the tide of war. 
Side by side with these discussions there will 
be others, no less complicated, to secure agree- 
ment with our Allies for the regulation of the 
innumerable and unprecedented transactions 
which have already been entered into under the 
pressure of wartime demands, Then will come 
the outstanding question of our future relations 
with our Allies, both political and economic. 
These relations have already become so complex 
that any plans for the internal economy of any 
one of us must be considered with due regard 
to those of all the others. Then come other 
questions : how and when shall we demobilise 
our fighting Forces and how shall we find 
employment for them when they return? to 
say nothing of problems such as the disposal of 
surplus war material and the provision of work 
for multitudes that must become unemployed 
when war contracts are terminated. 

Mr. Woodburn suggests that international 
trade will be severely curtailed by all Govern- 
ments. I should have imagined, on the con- 
trary, that our most important post-war pre- 
occupation would be the increase of inter- 
national trade to the maximum. If not, how 
shall we obtain and pay for the food and raw 
materials on which our lives depend ? 

My own experience in foreign trade, and it 
has been both considerable and varied, including 
both import and export, suggests that while 
Government action may help in clearing and 
restoring the channels of commerce, it can help 
most of all by leaving the details to those who 
are soaked in experience. 

Foreign exchange will no doubt present one 
of our greatest difficulties, Currencies the 
world over are in such a chaotic condition that 
their correlation to any acceptable standard 
will be a wellnigh impossible task. It has been 
suggested in the House of Commons that the 
gold standard is not only dead, but damned. 
I wonder if America will welcome the idea of 
scrapping the gold which she has so diligently 
accumulated, American friendship, both now 
and in the future, is essential. 

Most ‘‘ reformers’ include manipulation of 
currency and credit, in one way or another, in 
their plans. I freely admit that our economic 
system has not yet succeeded in avoiding 
recurrent crises of inflation and depression, 
Each of these conditions does ultimately and 
automatically bring about the opposite con- 
dition, but in the meantime hardship is inflicted 
on many people. 

Some form of credit control may ultimately 
be attempted, but it is a dangerous and two- 
edged weapon even in the hands of the most 
competent and cautious, and its unwise use 
might create widespread disaster far beyond our 
present experience. I can understand that 


inflation as a remedy might be very popular, 
but I doubt the strength of mind of any party 
being sufficient to introduce credit restriction 


Does his anxiety 


Our present position is one of great and 
growing inflation. We have far too much 
money (of a sort) in circulation in relation to 
the supply of available commodities, with the 
result that the value of sterling continually 
falls and the cost of commodities continually 
rises. Lord Woolton has done much by con- 
trolled prices, by coupons and the like, and the 
Chancellor by his great savings campaigns, But 
these are only palliatives at best, and meantime 
the Mint and the paper money makers are 
working double shifts. 

In wartime some inflation is inevitable, but 
much of it could have been avoided if we had 
had the courage to stabilise wages, when either 


compulsory military service was introduced or 
after Dunkirk. As the cost of labour is the 


cost of production, transport, and distribution, 
it is obvious that any control of prices cannot 
be effective so long as we hesitate to tackle the 
trouble at its source. 

It is to be hoped at least that our reformers 
will proceed not by revolution, but by evolution, 
as has been our time-honoured practice, and 


uncharted ocean they will at least spend a con- 
siderable amount of time in cautiously paddling 


shore may become necessary. 

No economic problems can satisfactorily be 
solved without due regard to the psychological 
facts of human nature, and it is well to remember 
that, in the last analysis, most people are rather 
selfish and all nations almost completely so. 
Even if and when our present foes are 
defeated, Utopia cannot be built until the 
demons of fear, envy, jealousy, greed, and 
hatred have been finally exorcised. 

Meantime a sound plan for the more effective 
destruction of U-boats would be of more imme- 
diate value to us than all the schemes for the 


ALFRED HERBERT. 
January 2nd. 
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ENGINEERING EDUCATION 


Str,—This is the first time I have written to 
any paper, technical or otherwise, but a letter 
signed ‘“‘ Technocrat’”’ appearing in your issue 
of December 25th has been of interest to me, 
an old millwright, who has the opinion that 
“* Technocrat’s-” letter should have been sub- 
scribed ‘‘ Plutocrat.”” 

There are many capable and successful engi- 
neers upon whom £3500 to £4000 have not been 
expended on their education, who have had to 


who had to be content. with a modest bicycle 
because £2 per week was not available to main- 
tain a motor-car, even if money was forth- 
coming to buy one. 

Indeed, during my long and varied lifetime 
I have met many engineers who have had some 
success in life and who were reared in families 
whose weekly incomes did not exceed £2, 
myself being amongst the number. 
Engineering progress in this country would 
not have been so great as it has been if develop- 
ment had depended entirely upon engineers 
whose parents could afford to spend large sums 
of money on their education ;. we would have 
lost the valuable contributions made by many 


because of their endowment at birth with 
genius or, if you prefer the words, supreme 
intelligence, which is gifted to the few and which 
is not confined to the sons of rich parents, 

Apart from several scholarships, the educa- 
tional authorities do not appear to make much 
provision for the gifted few; they legislate 
only for the mass. It seems to me the old 
Scottish dominie had the right point of view 
at his school where the mass received a useful 








when that appeared necessary. 
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education in keeping with their needs, but the 
“lads o’ pairts,” as they were called, who gave 
signs of possessing special intelligence and other 
great qualities, were trained apart as leaders 
of men for the higher positions they must 
occupy eventually. 

In the years which lie ahead of us there will 
not be many parents who can afford to make 
generous provision for the education of their 
families, and it should be the task of educational 
authorities to adopt the method followed by 
the old Scottish dominie and place those young 
men, whom Nature has selected already hy 
granting to them the gifts of high intelligence 
and capacity, where they can be trained to deal 


of the two great opportunities arose: when| with big things; others possessing average or 


less capacity could be given that standard of 
education which they can absorb usefully, and 


greatest and most cumulative factor in the| natural selection, if permitted to operate freely, 
would provide each individual with his place 
in our industry. 


Even if wars do cease—though of this ‘‘ I hae 


ma’ doots ’’—Nature will continue to be “ red 
in tooth and claw 
stronger and more persistent than civilisation ; 
consequently the expenditure of £3500 to £4000 
that before plunging us into the depths of the| and the cost of a motor-car upon the training 
of an engineer will not make for the survival of 
our race unless Nature has first taken a hand 
in the shallows, in case a hasty retreat to the| and granted to the young engineer that gift of 
supreme intelligence or something equivalent 
thereto. 


” 


and natural laws remain 


While it has not been my privilege to collect 


any letters of the alphabet after my name, I do 
not underrate the educational value of a B.Sc. 
degree in engineering or other alphabetic 
qualifications acquired by merit ; 
would emphasise the need of them for the 
“lads o’ pairts,” but these qualifications should 
be obtained when the young men are in contact 
with workmen, materials, and machines, so 
that theayoung engineers may be disciplined, 
toughened, develop character, and learn how to 
future reconstruction of the world. lead men. 


rather I 


Young cadets in the British Navy appear to 


receive training in theory and practice simul- 
taneously, 


from an early age, while the 
‘ budding admirals ”’ are in contact with naval 


ratings and warrant officers, and who will say 
the results have not been good ? 


I would emphasise the need for a toughening 


process because, between the last and the 
present wars, our young men were becoming soft. 
Like ‘‘ Technocrat,’’ they wanted a motor-car 
to carry them around, but it is to be hoped that 
weakness has passed with the introduction of the 
training of coramandos, and in future we 
should expect the selected leaders of our 
industry to possess toughness to a considerable 
live their early lives in undesirable districts and | degree, in addition to other high qualities, to 
be capable of offering battle in the furtherance 
of our destiny as a nation of engineers and in 
the preservation of our race. 


An Otp MILLwRIGRT. ° 
London, December 3l1st. 





ORGANISATION FOR SOCIAL 
RECONSTRUCTION 


Smr,—Will you be good enough to grant me 


space to remove @ misapprehension my letter 
in your issue of December 11th seems, from 
remarks by local friends, to have given ? 


Although I particularly mentioned civil 


engineers, I naturally meant to include engi- 
whom I would class as the ‘‘ Lord’s anointed,” | neers of all persuasions. 


The thoughtful reader will agree that the 


engineer is literally ubiquitous, for with all its 
imperfections, such as it is, our civilisation 
would, without the engineer, be non-existent ; 
without him we should revert to a cave man 
existence, 


A charming lady friend, a librarian, seemed 


to think that a librarian was as indispensable 
as an engineer, and another lady was of the 
opinion that the baker was of more importance 
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than any engineer. As ladies must not be con- 
tradicted, I did not point out that without the 
engineer, neither library nor bakery, not to 
mention librarian and baker, would exist at all. 
Life, as we know it, would be impossible 
without him, and I would respectfully and with 
diffidence suggest that, not only must the engi- 
neer come forth from his self-effacing shell and 
take dominant hold of our civilisation’s founda- 
tions, lest it totters over the abyss, but he must 
set his undoubted abilities, hand in hand with 
other men and women of vision and goodwill, 
to work and improve it out of all recognition. 
Finally, I would dispel any idea I may have 
produced that I advocated engineers turning 
themselves into politicians ; God forbid. The 
House of Commons to me is a place where every- 
thing is said and nothing ever done, and the 
House of Lords a place where nothing is ever 
either said or done. I’m wrong! Lord Winster 
is reported in to-day’s Press as having perpe- 
trated a joke. J. H, Fereuson, 
Wellingborough, December 29th. 





THE DOCTRINE OF MOST WORK 


Smr,—Allow me to applaud Mr. Fred. H. 
Auger’s letter on ‘* The Doctrine of Most Work.”’ 
The basic conflict of the modern world is tech- 
nical progress and leisure versus the regimented 
work state. However attractive the latter 
may seem to some, it can hardly appeal to the 
engineer, for it means the sabotage of science ; 
under it men must be put to work (and machines 
destroyed or patents ‘‘ bought up”) for fear 
that mankind is too vile for the leisure state 
technological progress allows us to create. 

So far, only the Social Credit Party seem to 
have clearly seen where the conflict lies. But 
this, we hope, is but the beginning of wider 
realisation particularly amongst engineers— 
after all, C. H. Douglas himself is one. 

Matcotm MACKENZIE. 

January 3rd. 








Completion of the Western 


Avenue 


On Monday, January 4th, the formal opening 
of the extension of the Western Avenue, beyond 
the Middlesex and Buckinghamshire boundaries, 
took place, when a party representing the 
Ministry of War Transport, the Buckingham- 
shire County Council, and the Middlesex County 
Council drove along the new road. As soon as 
the barriers were removed to allow the official 
party to pass, the new road was used by a 
steady stream of traffic. Western Avenue now 
runs from Shepherd’s Bush to Denham, where 
it joins the Oxford Road, by-passing Uxbridge. 
The Western Road project has earned the repu- 
tation of being perhaps the most delayed road 
scheme in Great Britain. It may be recalled 
that the first section of this road was begun in 
1920, and nine years then elapsed before 5 miles 
of the new arterial highway were completed. 
After that date there occurred a very long delay, 
owing, it was stated, to national economy in road 
expenditure, and it was not until 1937 that 
114 miles of the road were opened to traffic. 
Two years later, in 1939, a beginning was made 
with the last stage of the scheme, and the 
Ministry of Transport then announced an 
expenditure of about £200,000 for the erection 
of a viaduct, two bridges, and an embank- 
ment, all of which form part of the last stretch 
of the new road. That work has now been 
finally completed and the new arterial highway 
will form a useful addition to London’s arterial 
road services. 








FIREPROOFING TiMBER.—At the annual general 
meeting of the Timber Fireproofing Company, Ltd., 
the chairman, Mr. Wm. J. Garner, claimed that by 
improved methods of handling, the time re 
for fireproofing has been reduced to a fraction of that 
customary only a few years ago. Plywood is now 
proce in seven to ten days, and solid timber in 
rom three weeks upward, according to thickness. 





quired | 1942 the programme for that year was slightly 





Shipbuilding and Marine Engineering 
in 1942 


No, 


Asoves during the year which has 
just ended authoritative statements with 
regard to the shipbuilding and marine engi- 
neering industry were made from time to 
time by Cabinet Ministers and those in charge 
of matters affecting shipyard output, it is 
difficult to assess with any degree of accuracy 
the amount of excellent work which has been 
put into this important side of the war effort, 
Only with the end of the war will the achieve- 
ments of the industry appear in their true 
light. In reviewing the position last year, 
we estimated that a total gross tonnage of 
over 1,000,000 tons of merchant ships was 
completed by men who numbered only 
between one-fifth and one-quarter of the total 
labour force employed in British shipyards, 
more than three-quarters of that labour being 
employed solely on naval construction and 
repairs. It may be now stated that in 
1942 the building target was reached. 
Confirmation of that view was given in the 





Seventeenth Report of the Select Committee 


I 


In the course of the year the arrears of 
repair work on merchant vessels, which 
during last winter threatened to become 
serious, were cleared off, partly as a result of a 
decline in the amount of repair work and 
partly because of improvements which had 
been made in organisation. It was further 
stated that the output per worker had greatly 
increased, and that it has probably never 
been higher than it is to-day. In one ship- 
building area it was reported that the output 
had increased by one-half between February, 
1941, and June, 1942. The evidence showed 
that, even taking into account the marvellous 
feats of ship assembly carried out in new 
American shipyards, the output per man in 
tons of steel in the United States shipyards 
is still approximately half the output per 
man in the British yards. 

A feature of the year was the close contact 
maintained between Cabinet Ministers, the 
Admiralty, and the industry. At the end of 
September last well over a thousand repre- 
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ASSEMBLY BUILDING OF A KAISER SHIPYARD 


on National Expenditure, which was pub- 
lished towards the end of October. In our 
issue of November 13th we reprinted the 
section of the report dealing with technique, 
design, and research, and a summary of the 
Committee’s recommendations. 

After taking Admiralty evidence from the 
Director of Merchant Shipbuilding and 
Repairs, the Director of Contracts (Merchant 
Shipping), from officers of the Ministry of 
War Transport, on the technical side from 
the Classification Societies, the Institution 
of Naval Architects, and the Institute of 
Marine Engineers, the Committee visited 
the yards and engine shops and met repre- 
sentatives of the shipbuilding employers and 
the shipyard unions, saw individual workers, 
and local officers of the Admiralty and the 
Ministry of Labour. The general impression 
made on the Committee was that-in merchant 
shipbuilding and repairs an excellent job had 
been done. It was stated that, not only had 
the programme of merchant shipbuilding 
which was set up for 1941 been substantially 
attained, but during the first six months of 


exceeded. We understand that in the later 
part of the year the lead in output thus 








established was more than maintained. 





sentatives of both employers and workmen 
engaged in the shipbuilding industry met in 
London to hear addresses from Mr. Bevin, 
the Minister of Labour, and Mr. A. V. 
Alexander, the First Lord of the Admiralty, 
on the_ shipbuilding and _ ship-repairing 
position. After hearing the addresses and 
discussing freely shipyard difficulties, a 
statement was heard from the Prime Minister, 
stressing the great need for ships and the 
necessity for an increased output. The con- 
ference pledged itself to ensure by every 
means in its power still greater output of all 
classes of work, the still speedier delivery of 
new ships, and the quicker return to service 
of those which come into the industry in need 
of repair. In our last issue we referred to the 
remarkable output at one of the North-East 
Coast yards, where during 1942 no less than 
sixteen standard ships were launched at 
intervals of twenty-three days. At this yard 
the first ship for 1943 will be launched about 
the middle of January. 


The American Shipbuilding Effort 


Throughout the past year frequent refer- 
ences were made in our columns to the 
measures taken in America to build ships on 
a scale which can only be described as mass 
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production. With freedom from labour 
restrictions and unrivalled facilities for the 
laying down of roomy shipyards specially 
designed for pre-fabrication and assembly 
methods, considerable progress was made, 
and towards the end of the year standard 
cargo ships were being assembled in little 
over a fortnight. In to-day’s special Supple- 
ment we reproduce a view taken in one of the 
latest yards of the Kaiser Company, Inc., 
showing the large storage space left at the 
head of each building berth. This, in the 
case of the most recent berths, amounts to 
about 1750 sq. ft. The engraving on page 35 
shows one of the assembly shops, with its 
internal crane gantries and the large amount 
of outside space allowed for the storage of 
pre-fabricated parts. In one of these 
buildings deckhouses are built and as- 
sembled complete with all the necessary 
joinery work, upholstery, electrical, 
and plumbing work, so that the finished 
section is in all respects ready to place in 
position in the ship. It is then transported 
to the berth and dropped into position by a 
250-ton crane. In the same way fore and 
after peak sections, double-bottom sections, 


went on to say, were of the 10,000-ton ‘‘ Liber- 
ator” type, mostly all-welded. Providing 
the industry was given the men and materials, 
it would and could meet the President’s call 
for 16,000,000 deadweight tons of merchant 
shipping to be turned out in 1943. Not only 
in the existing shipyards and the new ship- 
yards on the eastern and western seaboards 
has progress been recorded, but also on the 
Great Lakes and the river shipyards, where, 
it is stated, some of the largest ships ever 
built are being turned out. In addition, 
many concrete barges and wooden ships are 
being built. 
British Ships Built in America 

An event of the year was the completion 
of sixty standard cargo ships by the Todd 
Shipyard Corporation at its two new yards 
at Richmond, California, and Portland, 
Maine, on account of the British Purchasing 
Commission in Washington. Although those 
two yards were built on virgin ground and 
equipped in record time the ships were com- 
pleted some months before the contract 
date, and by the end of 1942 were all on the 
high seas. We were able to visit the first of 





and ’midship superstructure sections, often 


meters. Provision is made for the manufac. 
ture of propellers used on the models, and in 
the laboratory there are testing machines for 
static and alternating loads and a small 
model basin for hydro-dynamic research work, 
The administrative departments include, 
besides the usual offices, extensive drawing. 
offices, with a library and photographic 
departments. The principal dimensions of 
the various tanks are indicated on the plan. 
In our issues of May 22nd and 29th, and 
June 5th, 12th and 19th we were able to 
describe and illustrate fully this remarkable 
testing station. Some years have elapsed 
since the large William Froude tank given hy 
the late Sir Alfred Yarrow was put to work 
at Teddington. Since that time many 
improvements have been made to the testing 
equipment at Continental tanks, and the 
David W. Taylor model basin, to which we 
have referred, embodies, we understand, all 
improvements which have been made in 
these testing installations. It is to be hoped 
that Great Britain will, after the war, not lag 
behind in this most important branch of 
shipbuilding. research. At the end of 
September, Mr. G. 8S. Baker, the Superin- 





these ships, the “‘ Ocean Vanguard,” on her 


tendent of the William Froude National 
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ARRANGEMENT OF MODEL TESTING TANKS AT CARDEROCK 


up to 100 tons weight, are erected, tack- 
welded, and production welded and finally 
lifted into position on the ship. Such pro- 
duction line methods have been adopted with 
outstanding success. Practically all the 
labour is unskilled or semi-skilled, and it is 
trained in schools and on the site. Films 
which have been-taken in the shipyards and 
which during the year have been shown in the 
principal shipbuilding centres, bear witness 
to the ingenious methods used for lining-up 
plates during erection and the efficient use of 
tack welds before the production welding on 
the “ Unionmelt ”’ or some other automatic 
system is carried out. Equally interesting 
is the variety of methods which have been 
introduced for the cutting and trimming of 
plates prior to welding, by means of gas 
cutting flames. The careful study of these 
new shipbuilding methods, having in mind 
their application to British shipbuilding, is 
now being carried out, and will certainly be 
thoroughly worth while. 

Some remarkable figures with regard to 
America’s shipbuilding output in 1942 were 
given by Mr. H. Gerrish Smith, the President 
of the National Council of Shipbuilders in 
America, when he spoke in New York on 
Tuesday, December 29th. That output, Mr. 
Smith stated, was seven times the output for 
1941, and it consisted of 750 merchant 
vessels totalling 8,000,000 tons deadweight 
carrying capacity. In December American 


shipyards broke all their previous records, 
when they turned out 125 merchantmen, 


arrival at a British port early in February, 
and in our issue of February 13th we described 
the ship and her interesting propelling 
machinery, built to British designs, but of 
approved American manufacture. These 
ships have in their design and welded con- 
struction more than met the demands which 
have been made upon them under difficult 
weather conditions in the North Atlantic and 
the Arctic oceans. The full story of the 
British merchant shipbuilding programme in 
North America, 1940-42, was well told in 
the admirable Andrew Laing Lecture, 
delivered by Mr. R. R. Thompson and Mr. 
Harry Hunter before the North-East Coast 
Institution of Engineers and Shipbuilders. 
It was reproduced in a somewhat con- 
densed form in our issues of December 11th 
and 18th. 

Model Testing Tanks 

In May, 1942, information was given by 
Captain Harold E. Saunders, U.S.N., con- 
cerning the new model basin for the United 
States Navy, which has been constructed at 
Carderock, Maryland. In to-day’s Supple- 
ment we reproduce a view of the deep-water 
basin, while in the accompanying drawing a 
plan of the model basins is given. The front 
building contains the workshops, laboratories, 
and offices, and the rear building three of 
the four basins or tanks of the plant. In 
the western section of the front build- 
ing is the model-making shop, and the 
second floor is used to house a machine shop 
and workshop specially designed for the 


Tank, retired after serving with distinction in 
a post which he occupied since 1910, when the 
funds provided by the late Sir Alfred Yarrow 
enabled the tank to be completed. Mr. J. L. 
Kent, who has assisted Dr. Baker for many 
years, will carry on the work as Superin- 
tendent. Dr. Baker, we are glad to learn, 
will continue certain research work on which 
he is engaged. His paper on “ Some Con- 
siderations in the Design of High-speed 
Cargo Vessels,” which was read before the 
North-East Coast Institution in October, was 
a particularly appropriate contribution to 
our scientific knowledge, especially with 
respect to the faster cargo liners which are 
now under construction or will be built in 
British and American shipyards. On the 
occasion of his visit to Newcastle, Dr. Baker 
called attention to the fact that at the present 
time there is no Professor of Naval Archi- 
tecture at any of our universities, three such 
appointments being vacant. He suggested 
that some leadership was being lost by not 
appointing appropriately trained men to 
these teaching and research positions. 


Faster Cargo Liners 


Some criticism has been made of the 
decision of the Admiralty to construct 
a large number of 11-knot to 12-knot steam- 
ships in preference to 15-knot to 16-knot 
cargo liners, propelled by oil engines and 
geared steam turbines. The advantage of 
the larger number of slower and more simple 
ships was admirably illustrated by Mr. 
J. Ramsay Gebbie in his Presidential Address 








aggregating a total of 1,100,000 tons. Six 
hundred of the ships completed, Mr. Smith 


making of instruments such as dynamo- 


to the North-East Coast Institution—see 





TH 
refe 
str’ 
tha 
nee 
eng 
me 
ten 
wol 
10, 
shi 
fur 
shi 
bu 
otk 
eit! 
ter 


rev 
an 


shi 
de: 
sin 
shi 
oil 
ot! 
tw 
80) 
co 
bo 


th 
sh 


ti mi i es li en ee oe ee ie oe ee. a a ae ee oft 








13 


ne 
— 


ufac. 
nd in 
8 for 
mal] 
york, 
ude, 
ring. 
phic 
S of 
lan, 
and 
> to 
able 
sed 
u by 
rork 
any 
ting 
the 
we 
all 
in 
ped 
lag 
of 
of 
‘in- 
nal 







JAN. 8, 1943 


THE ENGINEER 





37 








Tue ENGINEER, October 23rd—when he 
referred to @ particular firm at present con- 
structing sixteen ships per—year, and said 
that it would, if faster 15-knot ships were 
needed, have to increase the I.H.P. of the 
engines from 2900 to over 7000. That would 
mean that the firm could only then build 
ten ships instead of sixteen, each of which 
would only carry 8300 tons instead of the 
10,300 tons carried by the standard cargo 
ship. In addition, the firm was producing a 
further eight 2900 I.H.P. engines for other 
shipbuilders; but if 7000 I.H.P. had to be 
built, then there would be no engines for 
other yards. Briefly, Mr. Gebbie said it was 
either twenty-four 2900 I.H.P. engines or 
ten 7000 I.H.P. per annum. 

Nevertheless, during the period under 
review many shipowners have applied for 
and received licences to have built under 
Ministry of War Transport orders 15—16-knot 
ships with tonnages of 6800 up to 8000 tons 
deadweight carrying capacity, while some 
similar ships have been allotted to Allied 
shipping firms. In some of these ships 
oil engine drive will be installed, while in 
others modern steam plant of the geared 
turbine type, with water-tube boilers. In 
some of these new ships the steam plant will 
consist of a pair of Foster-Wheeler “ D ” type 
boilers of British design and construction, 
which are generally similar in principle to 
the boilers installed in the American cargo 





ship “‘ Challenger,” to which we referred in 


our issue of January 19th, 1940. With only 
two drums and complete water walls, the 
boiler is designed to give a high efficiency and 
allows of a short combined engine and boiler- 
room. 


Refrigerated Tonnage 


‘ Among the larger cargo liners built and 
under construction in 1942 were several 
refrigerated vessels. With a view, however, 
to increasing the cargoes of refrigerated foods 
shipped to Great Britain, it was decided in 
May last to equip some of our 10,000-ton 
cargo vessels with steam-driven refrigerating 
plant, so as to enable these ships to carry 
perishable food. By converting two or three 
cargo holds and installing the necessary 
insulation and machinery it was found 
possible to obtain a refrigerated space of 
between 250,000 and 300,000 cubic feet, and 
several of these ships which have been so 
fitted are now in regular service and have 
proved a valuable addition to our refrigerated 
shipping space. In connection with the 
design and development of refrigerating plant, 
we may recall the Thomas Hawksley Lecture, 
entitled ‘‘ Recent Developments in Refrigera- 
tion,” which was given at the Institution of 
Mechanical Engineers on Friday, November 
6th, by Lord Dudley Gordon, M.I. Mech. E., 
at an extra general meeting. A summary of 
that lecture will be found in Taz ENGINEER of 
November 13th and 20th. 
(To be continued) 
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No. I11—(Continued from page 20, January Ist) 


Generating Plant 


(; ENERATING sets completed by the 
J British Thomson-Houston Company, 
Ltd., during the year included 30,000-kW, 
3000 r.p.m., two-cylinder turbo-alternators, 
a 20,000-kW, 3000 r.p.m., single-cylinder 
turbo-alternator, and 15,000-kW, 3000 r.p.m., 
single-cylinder turbo-alternators. Several 
smaller sets were completed. 

Combined geared condensing sets were 
completed with ratings varying from 
1250 kW to 2500 kW maximum continuous 
rating. Many turbine-driven alternators 
have been completed, ranging from 750 kW 
to 27,500 kW, generating at voltages ranging 
from 400 to 12,720. In connection with 
large turbo-alternators and other rotating 
machinery, @ special balancing equipment 
has been developed so that balancing tests 
can be carried out on site. 

Three vertical water wheel alternators 
were shipped to India for a hydro-electric 
scheme; they are rated at 7250 kVA, 
0-8 power factor, 11,000 volts, three-phase, 
600 r.p.m. These machines are provided 
with D.C. main and pilot exciters and are 
arranged for closed circuit ventilation. The 
multi-unit air coolers are built around the 
periphery of the stator frames. An order 
was received for four alternators for another 
hydro-electric scheme in India. Each 
machine is rated at 15,000 kVA, 11,000 volts, 
three-phase, 50 cycles, and will be driven by a 
water turbine at 428 r.p.m. It will be sup- 
plied with a main exciter and a service 
exciter, and will be arranged for closed 
circuit ventilation. In the event of an 
emergency resulting in the air coolers being 
out of action, air will be drawn from outside 
the station and discharged at the top of the 
alternator stator, the damper doors for the 
emergency air being automatically operated 
and provided with alarm devices. The alter- 


nators will be of fabricated steel construction 
with Michell type main bearings in cast iron 
pedestals, and will be designed to withstand 
a runaway speed of 810 r.p.m. 


Rectifiers 


Mercury arc rectifiers completed by the 
B.T.H. Company during the year included 
another three 2500-kW, 3000-volt units for 
the Electricity Supply Commission for service 
on the South African Railways, and a con- 
siderable number for 10,000 to 15,000 volts 
D.C. for broadcasting duty in this country 
and abroad. 

Marked improvements and simplification 
have been effected in B.T.H. broadcasting 





rectifier equipments. For example, there are 
no high-voltage insulating contactors ; each 
component is a self-contained unit requiring 
no accurate lining up on site, and accessi- 
bility of all details has been greatly improved. 
This simplified equipment performs all the 
functions of the relatively complicated 
equipments previously used, including grid 
control of voltage on starting up the trans- 
mitter, arc suppression by a special high- 
speed relay acting on the control grids, and 
smooth and ‘rapid restoration of the D.C. 
voltage to normal within a second or two if 
the are suppression relay trips. 

An interesting feature of some 1500-kW 
rectifiers recently put into railway service 
(Fig. 7) is the effective smoothing of the D.C. 
voltage without the use of any D.C. reactor, 
thereby simplifying the equipment and 
slightly improving the efficiency and regula- 
tion. The resonant shunts have to be designed 
specially to suit this arrangement, and tests 
have shown that the D.C. smoothing effect 
produced is in no way inferior to that of 
ordinary smoothing equipments in which 
both D.C. reactor and resonant shunts are 
employed. 

Among interesting orders received was 
one for a set of grid-controlled pumpless 
rectifiers to supply a 4000 H.P. rolling mill 
motor. The motor is started up or can be 
inched by grid control of the rectifiers, but 
for all normal rolling service the grid control 
gear remains at the maximum voltage 
position; in consequence no excessive 
amounts of lagging current are drawn from 
the supply. Speed control of the motor is 
effected by control of the motor field, and by 
off-load tappings in the transformer. Com- 
pared with the alternative of a motor 
generator set, the rectifier equipment in this 
case showed a 4 per cent. improvement in 
efficiency at full load and reduction of light 
running losses to one-seventh of those for 
the motor generator set. 

Steel cylinder and glass bulb rectifiers up 
to 2000 kW were supplied by Bruce Peebles 
during the past year. A notable order com- 
pleted consisted of three 2000-kW, 600-volt 
steel cylinder, dual-frequency traction equip- 
ments for a Scottish public authority. Each 
rectifier is designed for a normal D.C. output 
of 2000 kW, with overloads up to 4000 kW, 
and operates in conjunction with a trans- 
former of corresponding output designed for 
three-phase, 25/50 cycles, 6600 volts. The 
contract included the supply of the switch- 
gear for controlling the equipments, complete 








FiG. 7—1500 KW RECTIFIERS FOR 
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rectifiers have been made suitable for operat- 
ing in parallel with rotary converters, and 
are arranged for manual operation or remote 
control. 

Of particular interest is the order com- 
pleted for the supply of twelve 150-kW, 200- 
volt, double-cubicle transportable outdoor 
weatherproof glass bulb rectifiers with three- 
phase, 50-cycle transformers, suitable for 
connection to 11,000, 6600, or 3000-volt 
supply, for a water supply authority in the 
South of England. The equipments form 
part of the reserve plant for use in case of 
an emergency, and it is on that account that 

















FIG. 8—-WEATHERPROOF GLASS - BULBS 
RECTIFIER—BRUCE PEEBLES 


they have been made transportable and for 
outdoor use on various supply systems. In 
addition to being weatherproof, the rectifiers 
had to meet the requirements of the black- 
out regulations, while at the same time allow- 
ing adequate ventilation for the bulbs. Fig. 8 
shows a view of the interior of one of the 
rectifiers. 


Transformers 

Orders received or completed by Bruce 
Peebles and Co., Ltd., included 20,000-kVA, 
132/6-6-KV, and 3000-kVA transformers for 
the Central Electricity Board; 10,000-kVA 
“throughput ’’ voltage-regulating  trans- 
formers ; thirteen units aggregating 1520- 
kVA for a Scottish power supply com- 


typical examples of particular interest are 
outlined in the following notes. 
Two 60 MVA, 132/33-kV transformers were 
delivered by the Metrovick Company to the 
Central Electricity Board. One of these 
transformers has already been put into 
service, and the other into store to act as 
spare to a number of existing sub-stations. 
During the year a third unit was ordered, of 
similar design to the two referred to. The 
transformers were designed with special 
regard to mobility and with a view to their 
being interchanged in the shortest possible 
time with existing transformers. On this 
account the cooling equipment, comprising 
both natural and forced air blast coolers, 
was built in the form of two portable units, 
each complete with conservators and other 
fittings, arranged so that, on arrival at site, 
it was only necessary to couple them up to 
the transformer by means of suitable pipe- 
work. These transformers are fitted with 
on-load tap-changing equipment. The total 
weight of each unit and oil to cover the 
windings is 110 tons, including oil, but with 
no cooler equipment. No crane facilities 
are available on site, but jacking lugs are 
provided to facilitate handling. The tank 
has a very substantial flat steel base, heavily 
reinforced on the inside, and quite suitable 
for the insertion of roller bars or pipes between 
the tank base and ground. Rollers and 
separate underbase are not supplied. Both 
the transformer and the two cooling equip- 
ments were designed for transport on the 
British railways under normal weekday 
working conditions. ' 
Other orders for large transformers received 
during the year by the same firm included 
a number of high-voltage transformers for 
the export market. Among these were 
three-phase units for outputs of 15 MVA and 
30 MVA, and four single-phase units, each 
of 20 MVA, forming a 60-MVA, three-phase 
bank, with one spare. All these transformers 
were of three-winding type for voltage classes 
of 120/35/10 kV, and designed to give full 
rated output on each winding. The active 





readily portable and protected against vermin 
by perforated metal screens at the top and 
bottom. Single and three-phase units are 
made in sizes limited by portability. 

Among the principal contracts completed 
by C. A. Parsons and Co., Ltd., during 1942 
were a 15,000-kKVA, 66/20-kW, ON/OFN 
transformer with a separate “A” type radiator 
bank, the ON rating being 7500-kVA con. 














FIG. 11—10,000-KVA TRANSFORMER {FOR 
INDIA—BRUCE PEESLES 


tinuous output; a 10,000-kKVA, 33/11-kV 
transformer; two 5000-kVA, 21/6-6-kKVA 
transformers; and two 2800-kVA furnace 
type transformers delivering 40,000 amperes 
on the low-voltage side. Many medium and 
small-sized distribution transformers, rang- 


pleted for despatch overseas. A large three- 





material used in the cores and windings was 





pany; 10,000-kVA, 6000-kVA, and 800-kVA 











FiG. 9—10,000-KVA 33/11-KV TRANSFORMER— 


PARSONS 


transformers for a Scottish public authority; 
forty-six transformers for a Scottish elec- 
tricity supply company; and one 10,000- 
kVA _ Scott-connected transformer and 
thirty-five units totalling 6770 kVA for 
a power supply company in England. Fig. 11 
shows the high-tension side of a 10,000-kKVA 
transformer for India. 

The year 1942 showed no relaxation 
of the demands on the transformer 
department of the Metrovick concern both 
as regarded volume and variety. A few 





Fic. 10—550 


therefore equivalent to that required for 
transformers having ratings 50 per cent. 
greater than the nominal values given above. 
Since there are three full-rated windings, all 
the transformers were naturally cooled, 
type O N; the cooling being effected by means 
of detachable radiators bolted directly to 
valves which were mounted on the tank sides. 

A new air-cooled low-voltage transformer 
was developed during the year. It possesses 
several novel features in the construction of 
the cores and tanks, rendering it dripproof, 


B.H.P SYNCHRONOUS 





phase current-limiting reactor, giving 10 per 





INDUCTION MOTOR— 
BRUCE PEEBLES 


cent. reactance in a 22,000-kVA, 6300-kV 
system, was also completed. A _ second 
reactor for the same duty is on order. 
Important orders for transformers received 
by the B.T.H. Company included a number 
for overseas—three of 40,000 kVA, one of 
37,500 kVA, and nine of 1500 kVA, arranged 
for forced oil circulation with air blast or 
water cooling. ° A glandless type combined 
motor oil pump will circulate the oil through 
a separate tubular cooler, and where water 
cooling is used the complete cooling equip- 


ing from 30 kVA to 4000 kVA, were com- 
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ment will be mounted on the end of the 
transformer to form a self-contained unit. 
Repeat orders have been received for two 
90,000-kVA, 33/11-kV transformers with 
on-load tap-changing gear; and also one 
95,000-kVA, 11/132-kV and one 40,000-kVA, 
11/33-kV transformer for direct connection 
to turbo-alternators. 


Motors 

Many orders were received by Bruce 
Peebles & Co. Ltd. for motors for factory 
electrification, the more interesting being 
three 1900 B.H.P., 11,000 volts, slow-speed, 
synchronous induction motors, duplicates of 
twenty-nine machines recently supp’ied, and 
six 550 B.H.P. motors of the same type, 
duplicates of twenty-six already supplied 
for driving air compressors in various factories 








FIG, 12—FLAMEPROOF MOTOR FOR COAL 
MINE—BRUCE PEEBLES 


throughout the country. Fig. 10depicts one of 
the 550 B.H.P. motors undergoing works tests. 

The trend of developments in the coal- 
mining industry created increased demands 
for mining type motors for use on the surface 
and underground, as instanced by twenty- 
one A.C. motors totalling 838 B.H.P. for a 
colliery company in the North of England 
and twenty-two A.C. motors aggregating 
872 B.H.P. for a colliery company in Scot- 
land. Many of the motors ordered for these 
and other collieries throughout the country 
were of the flameproof Buxton certified type, 
as illustrated in Fig. 12. 

During the year “ N-S” motors supplied 





FIG- 13—MOTOR FOR BORING MACHINE— 


LAURENCE SCOTT 


by Laurence, Scott and Electromotors, Ltd., 
ranged in size from units of a few horsepower 
(such as 3/0-:06 H.P., 2000/400 r.p.m., for 
stoker drives) to about 300 H.P. for boiler 
and colliery fans. Speed ranges of 3: 1 are 
common and wider ranges (sueh as 10: 1 for 
a large draw bench) have been provided. 
Fig. 13 illustrates the motor drive of a large 
horizontal boring machine. A considerable 
amount of work was done on other motors 
in the L.S.E. range to simplify manufacture 


Such design changes were facilitated by the 
extensive use of welding, which the firm has 
employed for a number of years. This 
method of construction, as would be expected, 
has proved very resistant to mechanical 
damage, and many machines have been 
rescued from buildings damaged by enemy 
action mechanically little the worse for very 
severe impact and crushing stresses. In 
general, war conditions are very severe in 
respect of lack of proper maintenance, con- 
tinuous use and overload, and although it 
would not be economical to design industrial 
motors to withstand all such conditions in 
normal service, nevertheless valuable expe- 
rience has been gained and advantage is 
being taken of this in all new design work. 
The D.C. departments of the works were very 
fully engaged with industrial as well as 
marine requirements. In the latter class 
more consideration is now being given to the 
use of A.C. Many standard D.C. machines 
have been improved in minor respects, 
mainly connected with enclosure or other 
mechanical features. It is a remarkable fact 
that the demand for D.C. plant continues to 
expand, despite the improved and new types 
of A.C. motors which have been developed 
within the last decade. Two further develop- 
ments not already mentioned are a method of 
automatic load-controlled power factor regu- 
lation and a new A.C. welder. These are not 
yet fully out of the trial period, but much is 
expected of them. 
Switchgear 

Extensions to the lines of low-voltage air- 
insulated apparatus by the B.T.H. Company 
included a 800-ampere load-breaking isolator 
for stub end incoming feeders, capable of 
carrying short-circuit currents up to 25 MVA, 
a 600-ampere switch fuse suitable for closing 
and carrying 25-MVA short-circuit currents, 
and a 400-ampere, 25-MVA air circuit 
breaker. All these designs are arranged for 
incorporation in the standard classes of gear 
comprising ‘“AG1” switch fuse gear, the 
class “‘ AG2 ”’ fused circuit breaker gear, and 
the class “‘ AJ ”’ circuit breaker gear. In this 
last gear a departure has been made from the 
original arrangement. In the earlier design 
the circuit breaker was mounted on a hinged 
panel ; but to assist production and facilitate 
maintenance in service the new design has 
been produced with the breaker mounted on 
a wheeled truck. This allows the stationary 
and moving portions to be assembled inde- 
pendently in the factory and also facilitates 
service attention as the truck, complete with 
its circuit breaker, can be withdrawn and 
wheeled into a workshop when necessary. 

Considerable progress was made in the 
design of indoor high-rupturing capacity air- 
blast circuit breakers for accommodation in 
metal-clad and cellular type switchgear by 
this firm. A satisfactory design of indoor 
circuit breaker was produced for use on 
systems up to 33 kV and having an inter- 
rupting capacity of 750 MVA. The basis for 
higher breaking ratings has also been estab- 
lished. For high-voltage outdoor duty con- 
ditions.differ materially from those for indoor 
service, and design data have been estab- 
lished for application to circuit breakers of 
this type. The requirements for satisfactory 
earthing conditions on modern power systems 
were studied because of various shortcomings 
which have been brought to light largely as a 
result of wartime experience. The first result 
has been the production of a complete range 
of single-pole circuit breakers of up-to-date 
design and having modern performance charac- 
teristics. The rating of liquid neutral earthing 
resistors was considered unsatisfactory and 
a new design of resistor has been evolved 





and to make the best possible use of materials. 





employing a natural circulating system for the 





electrolyte. This has produced an efficient 
design capable of carrying earth fault current 
for thirty seconds and of limiting the amount 
of electrolyte to a reasonable quantity. This 
earthing resistor, known as the “‘ convector ” 
type, employs a simple thermally operated 
circulating system, and the unit principle of 
construction employed allows of any standard 
current rating being provided for by the use 
of standard components. Tests at the A.E.I. 
high-power testing station have proved the 
excellent. characteristics of this resistor. 
The output of the Metrovick switchgear 

















FIG. 14—ROTARY SELECTOR SWITCH— 
FERGUSON, PAILIN 


department was well maintained and some 
important extensions to both industrial and 
metal-clad switchboards were carried out. 
This applies particularly to the metal-clad 
switchboards involving oil-immersed single- 
break circuit breakers, types “‘SB18” and 
“ $B24,” with rated rupturing capacities 
of 750 MVA and 1500 MVA respectively. 
These switchboards are associated with the 

















FIG. 15—OUTDOOR CIRCUIT BREAKER 
FERGUSON, PAILIN 


larger generating stations and sub-stations. 
Switchboards carrying protective relays and 
details were supplied to a number of supply 
authorities. Cubicle type switchboards were 
also in demand. The application of air- 
break, high breaking capacity circuit breakers 
for low and medium A.C. voltages was 
extended for industrial uses, equipments 
ranging up to 4000 amperes being supplied. 

Contraets completed by Ferguson, Pailin, 
Ltd., for this country during the year included 
@ six-panel, 33-kV switchboard at a main 
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generating station, the short-circuit rating 
being 750 MVA and the switchgear being 
provided with duplicate bus-bars and com- 
plete phase separation between bus-bars, the 
bus-bars themselves being of the condenser 
bushing type. Other completed contracts 
included heavy metal-clad switchgear for 
6-6-kV and 11-kV service with short-circuit 


ratings up to 750 MVA for main stations and 
primary sub-stations. The switchboards 
were of various sizes up to thirteen panels in 
one case, and some contracts involve special 
bus-bar sectionalising arrangements to give 
good isolation between the sections and 
prevent the spread of any possible damage to 
the whole switchboard. Many orders were 
completed for smaller metal-clad switchgear 
rated at 250 MVA and 350 MVA and for sub- 
station switchgear of the smaller sizes. 
During the year the development of 
pneumatic closing mechanisms for circuit 
breakers was continued and they are now 
available for all standard sizes of circuit 
breakers. Pneumatic operation has also been 
applied to isolators and such mechanisms 
incorporate both electrical and mechanical 
interlocks. A new design of rotary pattern 
selector switch, type “ RS,’’ was developed. 
The switch is built up from specially shaped 
moulded discs and contacts which can be 
arranged to give various connections for 
circuit selection, change-over, &c. A typical 
switch of this type is illustrated in Fig. 14. 
A considerable number of circuit breakers for 
outdoor service at exceptionally low ambient 
temperatures were manufactured. Special 
attention was given to the design of operating 
mechanism, &c., to withstand severe weather 
conditions and to the provision of heaters in 
the oil so that operation at low temperatures 
would be satisfactory. One of these circuit 
breakers is illustrated in Fig. 15. 

An interesting development has been a 
range of air-insulated metal-enclosed switch- 
gear for various voltages, short-circuit ratings 
and normal currents up to 500-MVA, 15-kV 
service and 2500 amperes capacity. 

(To be continued) 








Enlarging a Canadian Foundry 





EXPANDING war contracts recently neces- 


Canada. It was, however, essential that the 
work should be carried out with no interruption 
in the “ round-the-clock ’’ production of cast 
steel tank treads. The problem was solved by 
building a new “skin”’ over and around the 
existing foundry, which remained in full 
operation. In the accompanying engraving 
the steel structure is shown complete and ready 
for enclosure. The old foundry is now being 
dismantled. 

The new foundry is 525ft. long, 100ft. wide, 
and 58ft. 6in. from ground to main roof. The 
construction is of steel on concrete foundations, 
with brick, steel sash, and glass walls, and a 
laminated wood roof. This latter material, 
now being widely employed because of the 











and accordingly the steel was shipped knock. 
down and reassembled at Hull. No interruption 
of steel casting occurred during the erection of 
the 700 tons of steel. It was even found possible 
to avoid interference with the travelling cranes 
which feed the electric furnaces from the scrap 
piles outside the foundry. 








Eight-Inch High-Speed Lathe 


We illustrate herewith a simple lathe 
especially built by Alfred Herbert, Ltd, 
Coventry, for the fine turning of light com. 














scarcity of steel, is also used for the purlins. 
Along each side of the building there will be a 
glass panel, 475ft. long and 36ft. high. Ventila- 
tion, to expel smoke and gases from the battery 
of electric furnaces, will be effected by means of 
corrugated iron aprons in the roof truss and 
ten huge fans. The steelwork was manu- 





sitated the enlargement of the main foundry 
of Hull Steel Foundries, Ltd., Hull, Quebec, 


factured at Montreal, 100 miles away. Trans- 
port of the trusses presented some difficulties, 








COMPLETED STEEL STRUCTURE 
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EIGHT-INCH HIGH-SPEED LATHE 


ponents. The bed has three vees and one flat 
sliding surface. The headstock provides four 
spindle speeds from 500 to 2000 r.p.m., the 
drive from the motor, housed in the cabinet 
leg, being taken to a balanced countershaft, 
and finally on to a four-step cone pulley on the 
spindle. The spindle is of nickel-chrome steel, 
hardened, ground, and lapped. It is balanced 
and runs in plain ings. 

An adjustable drip-feed lubrication system 

to the spindle and jack shaft is interconnected 
with the power supply in such a way that the 
oil must be turned on before the spindle can 
be started. Starting is by push button, and 
stopping is controlled by a brake intercon- 
nected with the motor. The saddle has a com- 
pound rest with an American type of tool 
holder. Adjustable stops are provided for both 
longitudinal and transverse motions. The tail- 
stock is of standard design and is adjustable for 
taper turning. Power feed is provided for the 
longitudinal motion only, and is effected by 
means of a lead screw and nut. There are 
three rates, namely, 0-00lin., 0-003in., and 
0-005in., per revolution of spindle. The feed is 
transmitted through a tensioned vee belt drive. 
An indicator is provided to facilitate correct 
engagement. 
The standard equipment includes a 2 H.P. 
motor and starter suitable for 400-440 volts, 
three-phase, 50 cycles, belts, pump, and fittings, 
splash guard, centres and wrenches. Some of 
the leading particulars of the lathe are as 
follows :— 


Height of centres sin. 
Length of bed ... ... ... 6ft. 
Admits between centres ... 34in. 
Swing over bed... ... + 16}in. 
Swing over saddle ... cba) Sepeni abe Sle 
Spindle nose __... . 5} B.S.1. standard 
Bore of spindle ... see pee. AU 





AROUND ORIGINAL FOUNDRY 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Molybdenum High-speed Steel ‘ 

By a direction of the Iron and Steel Control, 

the manufacture of ‘‘ 6-6 ” quality high-speed steel 
ceases and all L.T. licences already granted, or to be 
granted in future, will be executed in molybdenum 
“4-6” high-speed steel when stocks of “‘ 6-6” 
quality have been exhausted. Steel manufacturers 
will be permitted to work up and deliver such quan- 
tities of “‘ 6-6 ”’ quality as have already been melted 
at the time of the direction, but no further material 
of this composition will be produced, and high-speed 
steel users who have orders on their suppliers against 
L.T. licences should understand that these orders 
may be filled in part in ‘‘ 6-6 ’’ quality, the balance 
of deliveries being in molybdenum ‘‘ 4-6” quality. 
In view of the fact that the manipulation and heat 
treatment of molybdenum ‘ 4-6” does not vary 
from that for ‘* 6-6" quality, it is not considered 
necessary that steel manufacturers should give 
prior advice to their customers as to exactly what 
proportion of their existing orders will be executed 
in ‘' 6-6’ quality and what proportion in molyb- 
denum “ 4-6,” This information will be conveyed 
to the customer at the time of delivery. All 
invoices, advice notes, and the steel itself will be 
clearly marked to show which —— is being 
supplied. A new descriptive label will be used in 
respect of all deliveries of molybdenum “ 4-6” 
quality, and this will make it perfectly clear to the 
user when the change over in his supplies takes 
place. All makers will produce molybdenum 
“4-6” quality to the following composition :— 
Molybdenum, “3-9 to 4-4 per cent.; tungsten, 
5-0 to 6-0 per cent.; chromium, 4-0 to 5-0 per 
cent.; vanadium, 1-40 to 1-60 per cent. High- 
tungsten high-speed steel will still be produced and 
supplied against H.T. licences, which will continue 
to be granted by Iron and Steel Control where it 
has been demonstrated that a high-tungsten steel 
is necessary. For bars 4$in. diameter and larger, 
where the length is 4fin. or more, high-tungsten 
high-speed steel will be used, and users therefore 
are advised, where tools involving high-speed steel 
of such dimensions are concerned, to make applica- 
tion to the Iron and Steel Control for H.T. licences. 
Apart from this exception, however, the issue of 
H.T. licences will be dealt with in the same manner 
as previously. Firms making returns to the Machine 
Tool Control should send their applications to the 
Controller of Jigs, Tools and Gauges, 35, Old Queen 
Street, London, 8.W.1, instead of to the Iron and 
Steel Control. Molybdenum ‘ 4-6” should be 
handled in forging, annealing, machining, hardening 
or straightening in exactly the same manner as 
“6-6” quality and, provided the same care is 
taken in handling, it will give equal performance 
to ‘* 6-6." A pool of technical experts is at 
the disposal of the Ministry to give toolmakers 
advice and assistance on the heat treatment of 
molybdenum “‘ 4-6.” The circular issued by the 
Control contains notes for the guidance of users. 
It is necessary to keep ‘‘6-6” quality scrap 
separate from high-tungsten high-speed steel scrap. 
This same condition applies equally in the case of 
molybdenum ‘‘ 4-6."" There is no objection to 
molybdenum ‘‘4-6” scrap being mixed with 
“6-6” quality scrap and the combined scrap can 
be returned to steel makers as one quality. 


The Pig Iron Market 


On January Ist there was an increase of 
ls. per ton in the price of coal. Although no official 
announcement has been made as to whether or not 
it will affect the prices of iron and steel, it is not 
expected that there will be any increase in these 
quotations, although it is probable that an advance 
in blast-furnace coke pricés will be made in the near 
future. The arrangements by which iron and steel 
prices have been held in the past, in spite of increased 
costs, will probably be used to keep these quotations 
stable. A recent report of the Committee of Public 
Accounts stated that ‘‘ the latest ar ments for 
price regulation are designed to stabilise the existing 
uniform prices and to maintain in production essen- 
tial firms whose costs are higher than those of the 
more efficient firms. These ments provide 
for the establishment of a Prices Fund, from which 
grants may be made to certain producers of the 
products covered by the scheme—these include 
pig iron. Grants are d dent on the relation of 
control prices to production costs.” It is probable, 
therefore, that any eventual increase in cost will 
be borne by the T So far this year there 
have been little seasonal difficulties, such as traffic 
delays, to hinder production and raw materials have 
been reaching the blast-furnaces with satisfactory 
regularity. It says much for the efficient distri- 
bution of supplies of hematite that the essential 
war industries have received their requirements 
when no other olass of pig iron than hematite could 


Export quotations are f.o.b. steamer. 


be used, and that the position so far as the stringency 
is concerned does not appear to be much worse than 
it was a year ago. E tations are rife that this 
section of the industry will find relief in imports of 
ore from French North Africa, although nothing 
definite has been heard on the subject. The engi- 
neering foundries are the principal users of hematite 
pig iron, but it has been fo that often suitable 
castings can be made from refined and medium- 
phosphorus iron. High-phosphoric pig iron is now 
much more widely used than before the war, and 
the demand has consequently broadened in the past 
twelve months. Consumers have received generous 
allocations of this class of pig iron and most of them 
have covered their requirements over the first 
three months of 1943. The Midland furnaces are 
the principal suppliers of high-phosphoric pig iron, 
and it is reported that good stocks are held. Low- 
phosphoric pig iror and refined irons are in strong 
demand. 


The Midlands and South Wales 


The Midland iron and steel works are 
entering the New Year with a large tonnage of 
orders on their books. In some cases the works 
have booked their whole output for the first quarter 
of the year and buyers do not find it easy to place 
orders for a number of products, including plates. 
The demand for the latter has steadily increased 
during 1942 and the pressure upon the producers 
appears to be heavier than was the case at this time 
last year. The orders already booked and the talk 
of a drive to increase armaments production in 
1943 indicates that even larger demands will be 
made upon the iron and steel industry than in the 
year that has just passed. Big outputs of steel 
materials have been attained by the industry during 
1942, and in some cases it is believed that a further 
expansion is impossible except in a few departments. 
The general demand for structural steel is good, 
although the call for the heavier sizes of joists, 
angles, &c., is less vigorous than for the smaller 
sizes. An important business is passing in light 
sections, bars, and strip, and all the re-rolling 
mills are fully employed. The engineering industry 
is taking big tonnages of bars, the demand being 
rather heavier for the large sizes than the small. 
Recently there has been some revival in the trade in 
reinforced concrete rods. The sheet industry is 
opening the year in a strong position and none of the 
works are in want of orders. Owing to the increase 
in the cost of living and the lower output, the sliding 
scale of rates of wages in South Wales has been 
altered as from January 2nd by the joint board of 
the Siemens steel industry. Ez-gratia percentages 
will be consolidated in the basic rates and @ special 
10 per cent. bonus is to be granted, ensuring a 
minimum of 6s. weekly to operators over twenty- 
one and 3s. to those of twenty-one and under. 
There is little change in the character of the demand, 
which is on a heavy scale for plates, which are taken 
up in large quantities by shipbuilders and tank 
makers, 


The North-East Coast and Yorkshire 


Most of the steel works on the North-East 
Coast. have worked continuously during the 
Christmas holidays. There has been no relaxation 
in the pressure of demand, and already the steel 
makers’ commitments for the first quarter of the 
year are on @ heavy scale in all branches. Full 
employment for that period is ensured, but so far 
the industry has only experienced the initial effects 
of the drive which it is anticipated will be made to 
increase production. Outputs throughout the year 
have been on a heavy scale and managements are 
concentrating upon the problem of how further to 
increase them. There are hopes that imports of 
semis will show some expansion during the opening 
months of the year, but the pressure to achieve the 
maximum output in this branch is maintained. 
Important as is the production of semis by the 
British works, it has to be reinforced by with- 
drawals from stocks of imported materials. With 
this aid, however, the re-rolling industry is able to 
maintain full production, and the output of small 
bars, small sections, and strip is at a high rate and 
meets the requirements of consumers. The heavy 
output of plates passes into irfimediate con- 
sumption and there has been no decline in the 
requirements of the shipyards, ship repairers, tank 
makers, and wagon builders. There is still a 
tendency for delivery dates to expand, a develop- 
ment which the makers are continually struggling 
to avert. The volume of business in alloy steels is 
fully maintained and, in spite of the heavy .pro- 
duction, is scarcely sufficient to meet the require- 
ments of the consuming trades. Alloy and special 
steels are required in increasing quantities by the 
armament and aircraft makers. A steady demand 
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rules for structural steel and the sheet industry has 
a big tonnage of orders on its books. Active con- 
ditions characterise all the departments of the 
Yorkshire steel trade. There is a strong demand for 
basic steel; but, fortunately, the raw materials 
position is satisfactory. Producers of alloy steel 
are working to capacity and there is a vigorous 
request for tool steel, which includes substitutes 
and high-tungsten qualities of high-speed steel. 


Scotland and the North 


The Scottish iron and steel industry has 
been working practically at capacity for a long 
time, and the makers have so much work on their 
books that most of them are reluctant to accept 
fresh orders for the first three months of 1943. 
Apart from the unrelaxed demand for plates, large 
quantities of which are being taken by the ship- 
building industry and for alloy steels, there is a big 
business passing in steel bars. The demand is 
heavy for both large and small sizes, but is most 
noticeable in the larger diameters, which are required 
by the engineering industry. Practically all engi- 
neering establishments are fully employed upcn 
war work of one kind or another, and their calls 
for steel bars, 3in. and over, have increased con- 
siderably during the past couple of months. The 
re-rolling industry is also kept busy on the pro- 
duction of small steel bars, which are being produced 
in heavy quantities. The volume of business in 
structural steel seems to be expanding and most of 
the makers have a good tonnage of orders on hand. 
Heavy joists and sections are not in such active 
request as the lighter, but the demand is sufficient 
to keep the departments producing this class of steel 
well employed. There is also an important output 
of shell bars, which is keeping the mills busy. 
Sheet makers have been kept fully occupied in 
meeting Government requirements and are in a 
position to look forward to busy conditions during 
the first three months of 1943. Active conditions 
rule at the Lancashire steel works, and although 
the production of semis is on a good scale, it does 
not entirely meet the demand and consumers have 
to take a certain amount of imported material. 
Collieries require large quantities of steel for main- 
tenance purposes, and there is a considerable busi- 
ness passing in roofing bars, arches, &c. The call 
for plates in Lancashire is well maintained, whilst 
the demand for alloy steels continues to tax the 
resources of the works. A big production of steel 
has been attained by the steel works on the North- 
West Coast. 


Non-ferrous Metals 

At the opening of the year 1943 the non- 
ferrous metals position in Great Britain may 
regarded as satisfactory. The arrangements which 
were made at the beginning of the war with Empire 
countries of production and which were supported 
later by assistance from the United States have 
enabled the huge war demand for all non-ferrous 
metals to be adequately met. Consumers through- 
out the year have been able to rely upon receiving 
their requirements and receiving them when they 
were required. The Control has had to scrutinise 
carefully applications for licences, but there has 
been no delay in providing metals for essential 
purposes.... The tin position in Great Britain is 
more satisfactory than might have been expected a 
year ago, and, in spite of the overrunning of the tin- 
producing areas in the Far East by the Japanese, 
the drastic steps which have been taken to cut down 
consumption for any but the most essential p ses, 
the provision of ‘substitutes and the efforts to 
increase production in those countries controlled 
by the Allies have created confidence that sufficient 
tin will continue to be available for the Allied war 
effort. According to Tin, the official organ of the 
Tin Producers’ Association, stocks of primary tin 
in the United States on December 3lst, 1941, 
totalled 115,000 tons; whilst a further 24,000 tons 
of concentrates was lying at the Texas smelter. In 
1942 it is estimated the United States consumed 
65,000 tons.... Stringent conditions have 
characterised the lead market during the whole of 
1942, but the steps taken by the Control to economise 
in the use of the metal have borne fruit and essential 
industries are receiving the metal they require. . . . 
The spelter_situation is the most stringent of the 
non-ferrous metals; but, whilst consumption has 
remained at an exceedingly high level, through 
economy in the use of the metal and probably some 
increase in production ‘s fairly satisfactory position 
exists. In a statement issued by the International 
Nickel Company of Canada, Ltd., it was announced 
that the company’s 35,000,000-dollar expansion 
programme had reached a point where it assured 
an increase in annual productive capacity of 
50,000,000 Ib. of nickel over the 1940 output. 
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Rail and Road 


A Census or TRAVEL.—As a possible first step 
in the rationing of railway travel in Canada, a three- 
day census of the passengers carried by Canada’s 
railways and bus lines has been carried out. This 
followed an order issued by the Transport Con- 
troller, Department of Transport, and was described 
as ‘‘a matter of vital importance to the railways’ 
war effort, and accordingly must receive special 
attention.” 

Army LocomorTivEs.—By arrangement with the 
U.S.A. Corps of Engineers, standard engines are 
being built by the Baldwin Company and named 
‘World War II’s Army Locomotives.”” The loco- 
motives are described as having 19in. by 26in. 
cylinders, with 57in. drivers. Weight is given at 
288,950 Ib. They do not contain any new or untried 
devices, and have been designed to operate wherever 
material and troops must be moved by rail. 


THE Sanvé BripGe, SWEDEN.—A bridge, claimed 
to be the biggest of its kind, the Sand6 bridge across 
the Angerman River in Northern Sweden, was 
recently opened for traffic. The bridge, which has 
a total length of about 4900 yards. has what is 
stated to be the world’s longest concrete span. It 
is no less than 886ft., with a greatest height above 
water of 131ft. The bridge has cost nearly £235,000. 
As a result of the opening of the Sandé bridge the 
last ferry link on the high road along the Swedish 
east coast from Stockholm to Haparanda (Sweden’s 
northernmost town) has been eliminated. 


Euston aND BrrMIncHAM Trarns.—In order to 
release high-powered engines, some months ago the 
Euston, Birmingham, and Wolverhampton services 
were diagrammed to be worked by class “4” 
standard compound passenger engines, thus releas- 
ing class ‘‘5”’ engines. Recently it has been found 
that the class ‘‘ 4°’ compound engines could not 
satisfactorily work a number of the trains, owing to 
their weight, due to increased travel. Consideration 
was then given to the possibility of forming the 
trains, either partially or wholly, with non-corridor 
stock, but on investigation it was found that the 
time required for ticket collecting at such stations 
as Watford, Coventry, &c., rendered the proposal 
undesirable. Arrangements have now been made 
for the trains to be formed largely of articulated 
vestibule stock, thereby reducing their weight suffi- 
ciently to enable class “‘ 4”’ compound engines to 
continue to work them. 


Air and Water 


A CANADIAN DEsTROYER.—H.M.C.S. ** Iroquois,” 
a powerful ‘‘ Tribal ’’ class destroyer built in this 
country for the Royal Canadian Navy, has been 
recently commissioned. She is the first of this class 
of destroyer to be taken over by a Dominion Navy, 
and the first to be launched in England during the 
past year. 

Unique SoutH AMERICAN BripGE.—Fabrication 
of parts has been completed for a 1185ft. aerial 
transporter bridge across the Esparitu Santo River, 
on the boundary line of Brazil and Bolivia, in the 
virtually unexplored jungle regions of the Matto 
Grosso. The bridge is described as a combination 
tramway and suspension bridge. A tramcar, geared 
to a two-cable track and capable of carrying eighty 
persons or a 7-ton truck, will provide the means of 
conveyance across the river. Two 100ft. towers will 
support the tramway cable and the compensating 
suspension cables. The bridge, says Engineering 
News-Record, is expected to solve a problem of 
transportation in formerly inaccessible regions. 


THe Sampson Navy Base.—The American 
Government is building a new centre at Seneca 
Falls, N.Y., for training naval recruits, which will 
cost over £9,000,000. Named after the late Admiral 
William T. Sampson, an outstanding feature is the 
construction of the drill halls. They are built 
almost entirely of wood, with concrete block 
foundations and a large amount of gypsum, insulat- 
ing board, and gum wood materials. Prefabrication 
was a construction rule wherever possible. Special 
emphasis is laid on the laminated timber arches 
used for the roofs, which permit a clear floor space 
of 600ft. by 120ft. Each hall is one of six similar 
structures being erected at the new base to serve 
the needs of an estimated 30,000 Navy recruits 
during primary training. 


Miscellanea 
Try From Empty Cans.—The U.S.A. War Pro- 
duction Board issued, some time ago, an order 
making it mandatory for all towns with populations 


Memoranda 


and deliver these empties to detinning plants. The 
order has not yet been in force for three months, 
but it has been established that every gross ton of 
the cans yields 2218 lb. of scrap iron and 22 Ib. of 
tin, materials which are wasted if the cans are sent 
to municipal garbage dumps or incinerators. 

TrBER ConTROL.—In view of misapprehensions 
that have apparently been caused in many quarters 
by the announcement that the Timber Control 
Board has been disbanded, the Minister of Supply 
considers it desirable to make it clear that all 
Orders relating to the control of timber continue 
to be operative, and the functions of the Timber 
Control Department of the Ministry are in no way 
affected. 

Tracine Croru.—In the drawing-offices of archi 
tects, engineers, surveyors, &c., there are accumula- 
tions of old plans and drawings on tracing cloth, 
many of which have served their purpose. This 
tracing cloth, after being boiled, can be put to 
excellent use by hospitals for bandages and dressings. 
Architects, engineers, and others are accordingly 
invited to offer the material to the local hospitals, 
most of which have laundries which can boil the 
cloth and thus make it available for dressings, &c. 


From Gotp to AsBEstos.—The annual report 
of the New Witwatersrand Gold Exploration Com- 
pany has disclosed the fact that during the year 
under review thp company secured a two-thirds 
interest in asbestos mining rights over two con- 
tiguous farms in Cape Province, together with the 
option to purchase their mineral rights. The 
remaining one-third interest is held by Lydenburg 
Gold Farms. Since the close of the financial year 
initial production of crocidolite fibre has been 
begun. 

PROPANE FOR WELDERS.—The Ministry of Supply 
has directed attention to the need to economise in 
the use of calcium carbide, both on the grounds of 
shipping and new war demands. In the cutting of 
metal and for some welding, propane is an alter- 
native to acetylene. Propane is a by-product of 
petroleum refining, and sufficient —— are avail- 
able to meet all the purposes for which it could be 
substituted. These purposes cover all those for 
which acetylene is normally used, except for the 
welding of iron and steel. One 56-lb. cylinder of 
propane will do the same amount of work as three 
200 cubic feet cylinders of dissolved acetylene. 

MANGANESE IN Soutu Arrica.—In the recently 
published report of the S.A. Manganese Company 
it is recorded that the demand for the higher grades 
of manganese ore has been maintained. The ore 
exported by the company was all shipped to the 
United States at satisfactory prices, and it is 
recorded that the outturn results continued to be 
satisfactory to the buyers. The mining rights over 
three of the new properties referred to in last year’s 
report were abandoned after prospecting had been 
completed, but the mining rights over the remaining 
new property are still held and a satisfactory yield 
of manganese is being obtained. 

Dovcetas Fir Locs.—Douglas fir is so much in 
demand for constructional work in place of steel 
that all sound Douglas fir logs in the coastal area 
of British Columbia have been placed under direct 
allocation of the Timber Controller. The .order 
applies only to logs of grades 1 and 2, which are 
sound and 30in. or more in diameter, with no knots 
more than lin. in diameter, ring shake not extending 
to more than a quarter of the circumference, and 
with no more than a reasonable number of pitch 
pockets. This timber is being used for aircraft 
hangars and war plants and for the manufacture of 
plywood, all of which is allocated for direct war 
uses. 


Personal and Business 


Mr. R. J. Carozzi has been appointed a director 
of the Anchor Line, Ltd. 

Mr. F. A. SpeENcE Brown has been appointed a 
director of Johnson, Matthey and Co., Ltd. 

Mr. H. Lestiz Boyce, chairman of the Gloucester 
Railway Carriage and Wagon Company, Ltd., has 
been appointed managing director also, on account 
of the resignation, owing to ill-health, of Mr. T. L. 
Squires. 

MERz AND McLELLAN announce that Mr. Herbert 
H. Baker has retired from partnership as from 
December 31st, 1942. Mr. Baker has been associated 
with the firm for over forty years, during sixteen of 
which he has been a partner. 

Tue Ministry or SupPty announces the following 
appointments :—Sir Charles Wright to be Acting 
Controller of Iron and Steel in place of Sir John 
Duncanson, who has undergone an operation ; 


Iron and Steel Supplies Department, Iron and Steg| 
Control ; and Mr. H. W. Secker to succeed Mr. F, §, 
Towle as Director for Iron and Steel Scrap Supplies, 


Mr. A. V. Oak has been appointed to the board 
of Morris Motors, Ltd., and assumes the title of 
director and chief engineer. 

Mr. J. G. BuLGER has resigned his position with 
the Ministry of Supply in order to join Celestivn, 
Ltd., Kingston-on-Thames, as _ general works 
manager. 

THE Minister oF Suprty has decided to bring the 
ball and roller bearing industry under formal control, 
and has appointed Mr. C. Maxwell Norman to be 
Controller. The Bearing Control is located at Stee} 
House, Tothill Street, London, 8.W.1. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Jan. 18th.—Technical College, Bradford. ‘ as 
ducer Gas Plants for Transport Vehicles,” S. F. 
Benson. 7.15 p.m. 
Institute of Economic Engineering 
cote, Jan. 10th.—Waldorf Hotel, Aldwych, W.C.2. 
Vage Systems,” F. Meyenberg. 2.30 p.m. 
Institute of Marine Engineers 
Tuesday, Jan. 19th.—85-88, Minories, E.C.3. ‘ Ships’ 
Lifeboats and Davits,” E. W. Blocksidge. 5.30 p.m. 
Institution of Automobile Engineers 
Sunday, Jan. 10th.—Lonpon Grapvuates: 12, Hobart 
Place, S.W.1. ‘The Aerodynamic Car: Its 
Problems. and Pr ” L. Pomeroy. 2.30 p.m. 
Tuesday, Jan. 19th—Luton CrEnTRE: Technical 
College, Luton. ‘‘ Road Design,’’ K. Seymour. 


7 p.m. 
Institution of Chemical Engineers 
Tuesday, Jan, 12th. io ical Society, Burlington 
House, Piccadilly, W. “Solvent Extraction of 
Lubricating Oils,”’ Dr. 7 Ter Meulen. 2.30 p.m. 
Institution of Civil Engineers 

Tuesday, Jan. 12th.—Great George Street, Westminster, 
8.W.1. ‘The Extreme Properties of Matter,”’ Sir 





C. G. Darwin. 2 p.m. 

Tuesday, Jan. 19th.—Harway ENGINEERING SECTION : 
Great George Street, Westminster, 8.W.1. ‘‘ Modern 
Trend of Railway Engineering Practice,” G. Ellson. 
2 p.m. 

Institution of Electrical Engineers 
Saturday, Jan. 9th.—N. Mipitanp Stupents: Griffin 


Hotel, Boar Lane, Leeds. ‘*‘Low-head Hydro- 
electric Schemes,” J. B. Higham and B. V. Poulston. 


2.30 
Tuesday, en: 12th.—Scotrish CentTRE: Royal Tech- 
nical College, Glasgow, C.1. ‘‘ Some Problems in the 
Application of Electric Heating to Residential and 
6.15 p.m. 


Commercial Premises,’’ W. Gilchrist. 
Institution of Engineers-in-Charge 
Saturday, Jan. 16th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘ Planning for the Maintenance 
Engineer,” C. D. Lightfoot. 2.30 p.m. 
Institution of Mechanical Engineers 
Friday, Jan, 8th.—Storey’s Gate, Westminster, 8.W.1. 
“Some Types of Propelling Machinery Available 
to Shipowners,’’ C.C. Pounder. 5.30 p.m. 
Institution of Naval Architects 
Wednesday, Jan. 20th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Film, ‘ The 
Assembly Method of Shipbuilding as Practised in 


the U.S.A.” 4 p.m. 
Institution of Production Engineers 

Thursday, Jan. 14th,—LEICESTER Szction: College of 
Technology, Leicester. ‘‘Some Impressions of 
America,” M. H. Taylof 7 p.m. 

Saturday, Jan. 16th.—Yorks SEcTIOoN : Hotel Metropole, 
Leeds. ‘Production Control,” R. ya 
2.30 p.m. 

Junior Institution of Engineers 

To-day, Jan. 8th.—39, Victoria Street, 8.W.1. Informa) 
meeting. 5.30 for 6 

Friday, Jan. 15th.—39, wow Street, S.W.1. “ Pipe 


Lines for Water and Oil,” H. P. A. Levie. 5.30 p-m. 


Manchester Geological and Mining Society 
Tuesday, Jan. 12th.—Queen’s Chambers, John Dalton 
Street, Manchester. Ordinary meeting. 2.45 p.m, 
Newcomen Society 

Wednesday, Jan. 13th.—Chartered Institute of Patent 
Agents, Staple Inn Buildings, Holborn, W.C.1. 
““A Condensed History of Rope-making, * HW. 
Dickinson. 2.30 p.m. 

North-East'Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 8th.—Mining Institute, Newcastle-upon- 
Tyne. ‘“ Wartime Standardisation,” C. Le Maistre. 


13th.—StupEnt Section: Bolbec 


6 p.m. 
Wednesday, Jan, 
“Gas Turbines,” 


Hall, Newcastle-upon-Tyne. 
I. W. Goodlet. 6.45 p.m. 








over 25,000 to keep tin cans separate from refuse 


Mr. Kenneth Lampson to be Assistant Controller, 
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A Seven-Day Journal 


Farm Machinery and Equipment 
in 1943 


Iv was officially announced by the Ministry 


of Agriculture on Thursday, January 7th, that 


American manufacturers of farm machinery 


have decided to cut the output of machinery 
between November Ist, 1942, and October 
3lst, 1943, to approximately 20 per cent. of 
the tonnage of agricultural machinery made in 
the years 1940 and 1941. In the case of 
wheeled tractors, the production in America 
will only be 11 per cent. of that made two years 
ago. It is now agreed that we can only manu- 
facture and import machinery and tools that 
are essential, and better distribution to those 
who have need of them must be assured, while 
those possessing equipment must see that it is 
used to the fullest advantage. In the hand tool 
industry the Minister of Supply has appointed 
a Director of Hand Tools, who is responsible 
for the production of hand tools for all purposes. 
The Director is advised by an Honorary 
Adviser and Advisory Panel for each section 
of the industry. In the case of farming and 
agricultural tools, this matter is in the hands 
of the Agricultural and Heavy Edge Tools 
Advisory Panel, the Honorary Adviser for this 
section and Chairman of the Panel being Mr. 
Peter Boulton, who has his office at Wood- 
thorne, Tettenhall, Wolverhampton, and will 
be pleased to assist County Committees and 
Associations who may have difficulty in secur- 
ing what is needed. In Great Britain the 
demand for tractors and implements must fall 
mainly on British manufacturers. Labour and 
materials are short; only essential machines 
will be produced. Distribution schemes, such 
as those which have proved so successful in the 
case of Fordson tractors, will be extended 
to binders, tractor ploughs, and threshing 
machines. In order to get the best out of 
machinery, the County War Agricultural 
Executive Committees have been asked to 
appoint machinery instructors who will work 
under the general direction of the Technical 
Development Sub-Committee in the counties 
and the Technical Development Committee 
of the Ministry of Agriculture in London. It 
is announced that the National Institute of 
Agricultural Engineering at Askham Bryan 
will act as a central school for these instructors, 
and as the main centre for information with 
regard to the better management of farm 
machinery. 


Employment Returns 


THe employment returns which were issued 
by the Ministry of Labour and National Service 
on Monday evening, January 11th, state that 
the number of men and boys registered at 
employment exchanges in Great Britain as 
wholly unemployed at December 14th, 1942 
(exclusive of 22,592 men who had been classified 
by interviewing panels as unsuitable for ordinary 
industrial employment) was 53,206. Those 
registered as on short time or otherwise tem- 
porarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment numbered 1148 ; and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood by jobs of short duration) numbered 
2699. As compared with November 16th, the 
numbers wholly unemployed showed a decrease 
of 5945; those temporarily nded from 
work showed a decrease of 211 ; but unemployed 
casual workers showed an increase of 107. The 
co nding figures for women and girls at 
December 14th were 28,737 wholly unemployed 
(exclusive of those, numbering 895, who had 
been classified by interviewing panels as unsuit- 
able for normal full-time employment), 875 
temporarily stopped, and 159 unemployed 
casual workers. Of the 28,737 wholly un- 
employed, 925 had been classified as unable 
for good cause to transfer to another area. As 


those temporarily stopped showed an increase 
of 194 ; and unemployed casual workers showed 
an increase of 11, Employment during the 
period under review increased in all administra- 
tive regions, except in the Eastern and North 
Midlands Regions, where there were small 
decreases. The increases were largest in the 
London and South-Eastern, North-Western, 
and Wales administrative areas. 


Building and Civil Engineering 
Industries 

In an address given in Woolwich on Monday, 
January llth, Mr. George Hicks, the Parlia- 
mentary Secretary of the Ministry of Works, 
spoke on the application of the Essential Work 
Order to the building and civil engineering 
industries. He said that out of the 140,000 
applications for building operations, one-third 
had had to be refused because they were 
regarded as unessential for the prosecution of 
the war or the upkeep of the civil morale. 
Work to the value of approximately £52,000,000 
had been allowed to proceed, consisting mainly 
of the construction, reconstruction, or exten- 
sion of war factories, the repair of war-damaged 
factories or houses, and the work connected 
with agriculture. Work to the value of approxi- 
mately £24,000,000 had not been permitted to 
start. Even where licences had been granted 
it had been possible to secure a saving of 25 per 
cent. in the steel originally asked for, 30 per 
cent. in cast iron, and 25 per cent. in timber by 
requiring the use of alternative materials. The 
Committee on Building Materials Standardisa- 
tion, Mr. Hicks continued, had done most useful 
work. Over 400 types of doors had been 
reduced to three types in seven sizes. The 
seventeen kinds of bricks in common use 
throughout the country had been reduced to 
two. There were now only thirty types of 
metal windows instead of 300. Most useful 
work had resulted in considerable reduction in 
peacetime standards in electric wiring, heating, 
and hot water installations. The Supplies 
Division was responsible not only for the fur- 
nishing of all Government offices, but also for 
the purchase, storage, and supply of stores in 
great variety. The annual value of these 
purchases at present was about £25,000,000. 


The Late Mr. George Louis Kirkpatrick 


THE sudden death on Saturday last, January 
9th, at his home, 11, Moray Place, Edinburgh, 
of Mr. George Louis Kirkpatrick, the managing 
director of Bruce Peebles and Co., Ltd., has 
inflicted a severe loss on the Scottish electrical 
industry. Mr. Kirkpatrick, who was only sixty- 
one years of age, was born at Lurgan, near 
Belfast, and was a son of the late Professor 
W. T. Kirkpatrick, of Queen’s College, Belfast. 
After completing his education at Temple Grove 
Preparatory School and at Charterhouse, he 
served his electrical engineering apprenticeship 
with Browett, Lindley and Co., Ltd., of Patri- 
croft, Manchester, and the Brush Electrical 
Engineering Company, Ltd., of Loughborough. 
Further experience was gained by a position 
with Raworth’s Traction Patents, Ltd., after 
which Mr. Kirkpatrick joined the A.E.G. Com- 
pany in Berlin and interested himself in the 
construction, erection, and sales of electrical 
plant of all kinds. At the outbreak of the Great 
War, he joined the Army and served as an 
officer in the Royal Engineers, both in Salonica 
and in Palestine, under General Allenby. On 
his return to England Mr. Kirkpatrick joined 
the staff of the British branch of the A.S.E.A., 
or Swedish General Electric Company, with 
which is associated the business of the Fuller 
Electrical and Manufacturing Company, Ltd., 
of Walthamstow. He became sales director of 
the company at the head office in London, and 
besides dealing with general engineering sales 
work in Great Britain and Ireland, he specialised 
largely in export work. In 1932 Mr. Kirk- 





compared with November 16th, the numbers 
wholly unemployed showed a decrease of 2774 ; 


he was made ing director of the firm. He 
was a valued member of the Institution of Elec- 
trical Engineers, which he joined as an Associate 
in 1930, and was elected a full member in 1931. 
He was a member of the Edinburgh and District 
Local Emer, Reconstruction Panel an 
member of the Committee of the Engi i 
and Allied Employers’. East of Scotland 
Association. 


Higher Speeds for American Ships 

In the course of his Presidential Address to 
the American Society of Naval Architects and 
Marine Engineers, Rear-Admiral Emory S. 
Land, the Chairman of the United States 
Marine Commission, referred to the progress 
made in 1942 with the designs for faster ships. 
Two new designs for large fast ships had, he 
said, been developed, one a special naval type 
and the other a new standardised type of cargo 
ship, with competitive possibilities for post-war 
use. In general, there was a trend towards 
faster ships. Machinery of 10,000 S.H.P. was 
now being installed in tankers which originally 
had 6000 S8.H.P., while the horsepower of the 
“* E C-2 ” type cargo ships was being increased. 
That ship, he said, had now to carry guns and 
gun foundations, which with other full wartime 
equipment needed a moderate amount of 
ballast. The Commission was designing another 
ship to replace the “ Liberty ” ship with greater 
length, slightly more beam, and a somewhat 
greater carrying capacity. Increased power 
was also contemplated. The reciprocating 
engine had been adopted for “‘ Liberty ” ships 
on account of the lack of sufficient geared 
turbine units. It was now proposed to increase 
the power of the reciprocating engine by using 
an exhaust turbine drive similar to the Bauer- 
Wach system. Should there be difficulty in 
getting reduction gears, the exhaust turbine 
would drive a generator which, in turn, would 
supply current to a motor mounted on the pro- 
peller shaft. Turbines could be added later. 
In addition to triple-expansion engines, Admiral 
Land mentioned the possible use of four- 
cylinder poppet valve engines, and high-speed 
uniflow engines, the service results of which 
would, he said, be awaited with interest by the 
members of the Society. 


Flooding in the Test Valley 
Last week Mr. R. S. Hudson, the Minister of 
Agriculture, received a deputation from the 
National Farmers’ Union with regard to flood- 
ing in the valley of the River Test in Hamp- 
shire, and the general waterlogging of the land, 


which, the farmers claim, has resulted in loss 


to food production. The deputation included 


Mr. C. Nevile, the Chairman of the National 
Farmers’ Union ; 
Chairman of the Union; Mr. Harry German, 
Chairman of the Catchment Boards’ Associa- 
tion; Mr. Jack McClean, the Hampshire dele- 
gate to the Union Council; and Mr. Gregory 
Browne, the Economic Secretary. The Minister 
made it clear that he was well aware of the need 
for dealing with the drainage problems of the 
Test Valley and other areas. He explained the 
compromise on the basis of which the Hamp- 
shire Rivers Catchment Board had been con- 
stituted without delay, and made it clear that 
he would not consent to anything which might 
involve a breach of that compromise. He 
pointed out, however, that interests concerned 
who had originally opposed the Order (including 
the fishery owners) had already indicated their 
willingness to co-operate in the execution of 
suitable schemes for the upper Test, and certain 
conferences had been already arranged in order 
to carry the matter further. 
stances, the Minister expressed the hope that 
no further action would be taken which might 
prejudice the carrying out of necessary work on 
agreed lines on the upper Test. The deputation 
expressed its satisfaction with the Minister’s 
statement of his policy, and expressed the hope 


Captain Templeton, Vice- 


In the circum- 





patrick was appointed general manager of 
Bruce Peebles and Co.,; Ltd., and a year later 


that the voluntary scheme would be pressed 
forward with as little delay as possible. 
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TWO GREAT AMERICAN DAMS IN 1942 


SHASTA DAM, CALIFORNIA 
GRAND COULEE DAM 
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Civil Engineering in 1942 


No. Il—(Continued from page 26, January 8th) 


Hydro-electric Irrigation and Flood Control 
Works 


MHIS section of oursurvey is restricted almost 

wholly to works being carried out in the 
United States. It is so, not because no such 
works of sufficient importance are under 
construction in this country, but for the 
reason that information about civil engineer- 
ing works here might be of value to the enemy. 
Considerabie works are, of course, under con- 
struction in countries other than the United 
States, but it is there that there are to be 

















need is to develop as much power as possible 
for war industries, and work is being concen- 
trated on the erection of a second power- 
house below the dam, additional to that 
already operating. By 1944 it is planned to 
have an installed capacity of 1,122,000 kW. 
Facts and figures regarding this dam have so 
often been given in our pages that we think 
it unnecessary to give them again, but a 
picture appears on the opposite page. 

Of dams under construction during the 





diversion dam, already in existence, directs 
the water into a canal that carries it to the 
regions to be irrigated. As a result of favour- 
able contours and the relatively steep slope 
of the main channel of the river, it has been 
possible to arrange for this canal water to 
pass through a series of three power stations 
with heads of 116ft., 116ft., and 146ft., 
respectively, before reaching the irrigation 
distribution channels. The canal carries 
2000 cusecs to those channels. Kingsley 
dam itself has been constructed by hydraulic 
fill methods and is the second longest earth- 
fill dam in the world. It has a crest length 
of no less than 10,700ft., a base width of 
1140ft., a top width of 30ft., and a height 
above river bed of 162ft. About 27 million 














year, the more interesting are the Kingsley 










cubic feet of fill were required to build it. In 
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SECTION THROUGH KINGSLEY DAM, 


found those of the greater magnitude. During 
1942—in June to be more precise—the 
reservoir behind the great Grand Coulee dam 
first began to overflow. This dam was begun 
in 1934 and forms part of a great scheme, not 
only for developing power, but for irrigating 
a large barren area. Part of the power 
developed will be used for pumping water 
into the Granfl Coulee, where a new reservoir 
is eventually to be created for the supply of 





irrigation water. But at present the great 





dam in Nebraska and the Shasta dam in 
California. The first-named is situated on 
the North . Platte River, and its primary 
purpose is the regeneration of agricultural 
land that has suffered from too intensive 
farming in the past. It has a storage function 
only and will create a lake with a surface 
area of 32,000 acres and a capacity of 
2,000,000 acre-feet. Fifty miles downstream 
from the site of the dam, below the junction 
of the North and South Platte rivers, a low 





UNDERGROUND TURBINE- HOUSE AND 47,000-KVA GENERATOR OF INNERTKIRCHEN SCHEME, SWITZERLAND 
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the Supplement to our last issue there appeared 
an engraving illustrating the dam at a time 
when it had reached its full height. It shows 
also the outlet tower and the “ Morning 
Glory” spillway. An accompanying line 
engraving shows the section of the dam and 
the positions of the outlet tower and spill- 
way. The core-trench for the dam was 
excavated to a depth ranging between 10ft. 
and 20ft. At its bottom steel sheet piling 
was driven to penetrate, at levels between 
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40ft. and 165ft. below, a layer of impervious 
brule. The main body of the dam was placed 
by the by now well-known method of 
hydraulic fill, which ensures that the central 
region of the earth fill is made up of the 
impervious “ fines.” In the case of this dam 
loess was added to improve the impervious 
character of this core. It was originally 
intended to face the upstream side of the 
dam with rock rip-rap. But, there being no 
suitable material in the neighbourhood, it was 
found cheaper to use pre-cast concrete 
material consisting of concrete blocks inter- 
locked together with steel reinforcement. 
Drawings and full details of this rip-rap were 
published in our issue of July 17th last. 
Another point of interest about this dam is 
the provision, separately from the dam 
itself, of an emergency spillway. This 
structure consists of a concrete-lined channel 
with its lip at normal reservoir level. An 
earthen plug in this channel will normally 
prevent outflow when the reservoir level is 
high. But in the unlikely event of a danger- 
ous catastrophic flood, the earthen plug, 
which carries a roadway, could be blown out, 
thus opening a way of escape for the flood 
water before it endangered the dam. 

Shasta dam, said to be the highest over- 
flow dam and the second largest dam in the 
world, forms a part of a big scheme for power 
generation and irrigation in two great semi- 
arid valleys of California, those of the Sacra- 
mento and San Joaquin rivers. It will 
block the course of the Sacramento River 
and create a reservoir with an area of 29,500 
acres and a capacity of 4,500,000 acre-feet. 
It is to be a concrete gravity structure, 
3500ft. long by 560ft. high from the lowest 
point of the foundations, and will require 
something like 5,600,000 cubic yards of 
concrete. Flow over a spillway, 375ft. long, 
will be partially controlled by three 110ft. 
by 28ft. drum gates and eighteen 102in. 
outlet pipes arranged at different levels will 
be embedded in the concrete of the spillway 
section. Five main power penstocks, each 
15ft. 3in. in diameter, near the right abut- 
ment lead to a power station under erection 
a short distance downstream from the dam. 
An initial installation of 412,000 H.P. is 
planned, subsequently to be raised to 
515,000 H.P. This great undertaking has 
necessitated the carrying out of other works, 
such as the diversion of railways, &c., which 
in themselves, were they not associated with 
the construction of the dam, would have 
been regarded as noteworthy, and even the 
construction of the cement plant and asso- 
ciated conveyors was in itself a noteworthy 
undertaking. ing .the year, in issues 
during May, June, and July, we described 
not only the dam and the Central Valley 
Project, of which it forms a part, but also 
some of the associated works. An illustration 
of the dam under construction appears on 
page 44. 

In Switzerland one of the most interesting 


30,000 H.P., when operating under a head 
of 540 m. This station has been in successful 
operation since 1931. 

The second part of the scheme consists of 
a long connecting tunnel, having a total 
length of 9953-59 m., ending in an under- 
ground water chamber, which connects with 
an inclined armoured pressure tunnel that 
delivers the water to the Innertkirchen power 
station under a head of 650 m. The turbine 
house is entirely underground, and a view of 
the excavated chamber is reproduced here- 
with. It contains five sets of generators, 
each having a designed output of 47,000 kVA, 
with a voltage of 13,500. These generators 
were supplied by the Oerlikon Company and 
they are of the latest vertical pattern, with, 
as shown in another engraving, air coolers 
attached to the outer casing of the generators. 
The turbines are of the Escher-Wyss double- 
nozzle Pelton type, so designed that there is 
a fixed partition between the generator and 


turbine chamber, so that in the event of any 
defect developing in the hydraulic part of 
the plant and the turbine chamber becoming 
flooded, no water can reach the generator, 
Each generator has its own transformer, and, 
in addition, there is an open-air switching 
station with Brown, Boveri and Sprecher 
and Schuh compressed air and oil switches, 
from which the current is taken to the over. 
head high-tension transmission lines, with 
aluminium conductors’ to the Oberhasli 
Power Supply Company’s transmission lines, 
By the end of 1942 the interesting civil engi. 
neering work of constructing the new tunnels, 
water chamber, and underground power 
station was completed, and the supply of 
power begun. This new power station is a 
noteworthy addition to the many other 
successful hydro-electric schemes which 
have been designed and built by Swiss 





engineers. 
(To be continued) 
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United States (continued) 


HEN it comes to smaller craft and 

auxiliaries, the amount of new tonnage 

in process of being added to the United States 
Navy is simply amazing. 

Fleet minesweepers are of three different 
types—the “ Raven ” class, of 700 tons ; the 
* Adroit” class, of 335 tons; and the 
** Bullfinch”’ class, ex-trawlers of from 229 
to 522 tons gross, taken over for naval 
service. The new ships are all built. of steel, 
and in the case of the ‘‘ Raven ”’ class, have 
attained a speed of 18 knots with diesel- 
electric propulsion. — 

Coastal minesweepers, all of wooden con- 
struction, are naturally more numerous. 
There are certainly over 200 of the 135ft. 
type, at least 16 of a new 105ft. type, 70 of 


a 97ft. type, and upwards of 40 of the 


“ Pipit ” class, ex-seiners of from 86 to 170 


tons gross, with diesel propulsion, taken over 
on the west coast. 
known by numbers, prefixed by the notation 


The 135ft. class are all 


° Y.M.S.” They displace 260 tons and are 


engined with two General Motors diesels of 


1200 combined B.H.P. The. ‘ Accentor ” 


class, as the 97-footers are termed, are also 
motor vessels. 


Ten large yachts, of from 1108 to 3015 tons 


gross, have been taken over and armed as 
gunboats, under which classification they 
will in future appear. These are the “ Hilo,” 
ex “Moana”; “ Plymouth,” ex “ Alva” ; 
“ Williamsburg,” ex “‘ Aras” ; ‘‘ Beaumont,” 
ex “Carola ’”’ ; “ Niagara,” ex “ Hi-Esmaro ” ; 


hydro-eleetric schemes of 1942 was the com- | “ St. Augustine,” ex “ Noparo”; “ Vixen,” 
pletion of the second half of the Oberhasli|ex “Orion”; “ Jamestown,” ex “ Alder ” ; 
power supply scheme and the construction|‘‘San Bernardino,” ex “Vanda”; and 
of the power station at Innertkirchen. The|‘ Dauntless,” ex “Delphine.” Smaller 


first power station at Handeck, which takes 
its water supply from the Grimselsee and the 
Unterarr Glacier, through a 533-kilom. con- 
—— tunnel to the Gelmersee and a 
1176-77-m. armoured pressure tunnel to the 
turbines, contains four sets of generators, 
with a total output of 120,000 H.P. Each set 
comprises an Oecerlikon vertical three-phase 
alternator, having a designed continuous 
output of 28,000 kVA to 32,000 kVA at 
11,000 volts. The generators are designed 
to run at a speed of 500 r.p.m., and are driven 
direct by a double-nozzle Escher-Wyss 





Pelton turbine, with a normal output of 


yachts taken over for coastal patrol work are 
too many for an exact account to be given. 
Excluding those rated as District Craft, 
which are mostly under 100 tons gross, forty 
or more steel motor yachts of moderate size 
have been renamed, mostly after precious 
stones or rare minerals, and commissioned 
for anti-submarine duties. Half a dozen 
others have been given numbers, prefixed 
by the letters “P.C.”, and rated as sub- 
marine chasers, apparently on account of 
their exceptional speed and handiness. 


Submarine chasers of the “ P.C.” series 


dreds. They are of two main types, the larger 
of steel, 165ft. in length and displacing 335 
tons, and the smaller of wood, 110ft. long 
and displacing about 100 tons. Speed of 
the former is understood to be 25 knots and 
of the latter over 20 knots. Highest of the 
numbers reported to have been launched last 
year was “ P.C. 1192.” Presumably she was 
one of the earlier units of the batch of 600 
ordered under the 1942 programme. 

A special type built by the Electric Boat 
Company at Bayonne, N.J., is represented by 
Patek” We Bea ee, ese appear 
to be a modification of the current motor 
torpedo boat design, corfesponding in some 
respects to our motor gunboats. 

Motor torpedo boats appear to be of two or 
three age some of which resemble standard 
British designs, while others are of American 
origin. “P.T. 10” to P.T. 68,” together 
with an important proportion of the 200 
ordered under the 1942 programme, have been 
built by the Electric Boat Company. Other- 
wise, the most important contractors con- 
cerned with this category of warship appear 
to be Higgins Industries, Inc., from whose 
yard at New Orleans come “ P.T. 5,” “ P.T. 
6,” and “P.T. 70” to “P.T. 94,” and 
Huckins Yacht Corporation, Jacksonville, 
who built “P.T. 69” and “P.T. 95” to 
“P.T. 102.” 

In November, 1941, fifty ships, officially 
described as escort vessels, but understood 
to correspond with British corvettes in design, 
were ordered from various yards in the 
United States and Canada. One of these, 
the “ Danville,” was launched by Canadian 
Vickers, Ltd., at Montreal last November. 
No have been published. In 
addition, it has been stated in the American 
Press that between ten and twenty corvettes 
and a number of trawlers have been trans- 
ferred from the White Ensign to the Stars 
and Stripes to assist in dealing with the sub- 
marine menace. 

Important fleet auxiliaries launched or 
advanced almost to that stage last year 
include the repair ships “ Ajax,” “ Hector,” 
and “Jason,” of 9100 tons, constructed by 
the Los Angeles Shipbuilding and Dry Dock 
Company; the destroyer tenders “ Pied- 
mont,” “‘ Sierra,” and “ Yosemite,” of 9450 
tons, by the Tampa Shipbuilding Company ; 





have been and are still being built in hun- 


and the 9250-ton submarine tenders ‘‘ Bush- 
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any nell,” “Neptune” (both by Mare Island| following may be mentioned :—“ Delta,” |hattan”; and “Mount Vernon,” ex 
a Navy Yard), “ Nereus” (Puget Sound Navy |“ Hamul,” “‘ Markab,” each of 9250 tons|“ Washington,” are included in their 
ing Yard), ‘‘ Orion” and “ Proteus ” (both by| gross; “ Alhena”’ and “ Aludra,” of 7700 | number. 
tor. Moore Dry Dock Company, Oakland, Calif.).jtons; “ Fomalhaut,” 6750 tons; “Al-| Five motor submarine rescue vessels, the 
nd Ex-merchant ships taken over and converted | maack” and “ Hercules,’’ 6200 tons, 16-5)“ Chanticleer,” ‘Coucal,” ‘“ Florikan,” 
ing for similar purposes are the destroyer tender|knots; ‘ Algorab,”. ‘‘ Aleyone,” “ Arc-|“‘ Greenlet,” and “ Macaw,” of 2000 tons 
her “Cascade,” 7459 tons, and the submarine|turus,” “ Bellatrix,’”’ “ Betelgeuse,” “ Elee-|displacement, were launched last year. 
el tenders “ Otus,” “ Griffin,” “ Pelias,” and/| tra,” “ Polaris,” and ‘‘ Procyon,” 6200 tons, | These ships are the first in the U.S. Navy to 
ret “ Antaeus.” 15-5 knots ; “ Libra,” “‘ Aldebaran,” “ Mer-| be specially designed for the task of saving 
‘ith An uncertain number of new oilers havelcury,” “Oberon,” “Castor,” ‘‘ Titania,” | life from sunken submarines, those previously 
aali so employed having been converted mine- 
wey sweepers of the “ Owl” type. Four other old 
igi ships of that class, it may here be men- 
als tioned, have been specially equipped as 
wee salvage vessels during the past year. 
of Twenty-five powerful fleet tugs, with 
ak diesel-electric propulsion, giving them a 
hee of 16-5 knots, were launched during 
ich 1942, all being named after Indian tribes. 
vial Mention should also be made of the exten- 
sive building programme which has been 
put in hand by the United States Coast 
Guard, which in wartime forms part of the 
naval organisation. It includes four powerful 
diesel-electric icebreakers of 5950 tons, the 
“East Wind,” “North Wind,’ “South 
Wind,’ and “West Wind,” designed to 
erush 9ft. ice ; thirteen turbo-electric patrol 
cutters of 2000 tons, with a speed of 18 knots ; 
one of 1715 tons, the “ Eskimo,” ; and four- 
teen of the ‘‘ Cactus” class, diesel-electric 
vessels of 935 tons with a speed of 13 
ad knots. 
35 Before concluding this survey of USS. 
b naval construction it is necessary to add one 
af or two items of information received since 
ad the preceding article went to press. One of 
he these is that all four of the remaining battle- 
- ships of the “ Washington ” class were com- 
a pleted before the end of 1942. The last of 
0 them, the “ Alabama,” was actually com- 
missioned two years and nine months from 
at LAUNCH OF U.S. 45,000-TON BATTLESHIP “IOWA” the date of laying her keel. 
= As briefly recorded in our last article, two 
y also been aequired while still under construe-; and “ Jupiter,” 6085 tons; “Mizar” andjof the 45,000-ton battleships of the 1940 
ps tion, all ships of over 10,000 tons gross.|“ Tarazed,” 6982 and 6963 tons respec-| programme were launched during 1942, the 
reg Their names, so far as these have been| tively ; and “ Gemini,” of 2153 tons. Sundry|“* lowa ”’ in August and the “‘ New Jersey ” 
7 reported, include the ‘‘ Chicopee,” “ Kerh,” | ships taken over from the War Department|in December. In the accompanying engrav- 
ii “Housatonic,” “ Kennebec,” “ Merrimack,” | have so far retained their old names. ing we reproduce @ view of the “ Iowa” 
a “Winooski,” “Escalante,” “Neches,”} Additions to the list of naval transports | entering the water at New York Navy Yard 
- “Neosho,” and “ Pecos.” The last three, it| are also imposing. Apart from the “ Doyen ”’ | on Thursday, August 27th. She has an overall 
: will be noticed, revive names of ships lost|and “ Feland,”’ of 6510 tons gross, both | length of 860ft.,a beam of 108ft. Her standard 
- in the present conflict. All these tankers 
in are understood to be fast vessels, propelled 
va by geared turbines. ‘ 
4 The first of five specially designed petrol er ee . eee 
a carriers, of 2300 tons displacement, was a 
Ki launched by the Seattle-Tacoma Shipbuild- 
p ing Company in August. These are motor- 
d ships of dimensions 310ft. 9in. by 48ft. 6in., 
with a draught of 19ft. 8in. mean and a 
‘ designed speed of 14 knots. Their names are 
‘“Patapsco,” “Rappahannock,” “Rio 
. Grande,” ‘‘ Susquehanna,” and “ Wabash.”’ 
‘ No more has been heard of the four large 


anti-submarine netlayers ordered in Decem- 
ber, 1940, from Ingall’s Shipbuilding Cor- 
poration, of Pascagoula, Miss., though pre- 
sumably they have been launched. Their 
names are to be “ Monitor,” “ Montauk,” 
“ Osage,” and “ Saugus,” and they will be 
of 3500 tons displacement, with diesel pro- 
pulsion. 

Store ships and cargo ships—the distinc- 
tion between the two is not very clear—have 
been added to the Navy at a rapid rate, 
merchant ships of various types and flags 
having been acquired and fitted out to meet 
Service requirements. The Roumanian motor- 
ship “Mangalia’’ has thus become the 
U.S.S. “ Pleiades’ ; the German “ Arauca ” 
is now the “ Saturn’”’; the Danish “ Rita 
Maersk,” the “Pegasus”; the Danish 
“Tunis,” the ‘“ Aquila”; and the Danish 
“Maria,” the “Uranus.” Of American- 
built ships taken over and renamed, the 

















U.S. INSTRUCTIONAL AIRCRAFT CARRIER “ WOLVERINE "’ 


launched last year, over thirty ships are 
known to have been taken over from the 
mercantile marine, the War Shipping Admi- 
nistration, or the Army, apart from those 
which were lost in the North African expedi- 
tion. Such fine vessels as the “‘ West Point,” 
ex “ America’; ‘‘ Wakefield,” ex “‘ Man- 





displacement is 45,000 tons, correspondin 
to a full-load displacement of 52, 

tons. The armament comprises nine 16in\ 
guns, twenty 5in. guns, sixteen 1- lin. anti- 
aircraft guns in quadruple mountings, 
and fifty machine guns. Although no 
official figures are available with regard to 





48 


THE ENGINEER 


JAN. 15, 1943 





ey 





her armour, it is expected that the protection 
will bemoreextensive than in previous designs. 
It is believed that the first two of the six 
battle-cruisers, the ‘‘ Alaska ”’ and ‘‘ Guam,” 
are being proceeded with, but that the con- 
struction of the others has been stopped. 
Apparently the name “ Langley,”’ which, it 


was supposed, would, be assigned to one of 


the two extra aircraft carriers of the ‘‘ Essex ”’ 
class, will instead be given to another of the 
converted ‘ships of the “ Independence ” 


four fast tankers under construction will be 
completed as aircraft carriers. In one of our 
accompanying engravings we illustrate the 
“Wolverine,” a Great Lakes paddle steamer, 
which has been converted into an instructional 
aircraft carrier. 

As the outcome of war experience, prac- 
tically all U.S. cruisersand destroyers have had 
their lower scuttles plated over completely. 

(To be continued) 











Some Types of Propelling Machinery 


Available to 


By C. C. POUNDER, MI. Mech E.+ 
No. I 


INTRODUCTION 


HE purpose of this Lecture is to consider some 
types of machinery available for merchant 
ship propulsion, more particularly those likely 
to find favour in the future, and to touch upon 
a few matters of current interest to shipowners 
and engineers. 
As my work for many years has comprised 
equal responsibility for steam and diese 
machinery, I have no reason to regard the 
different forms of prime mover other than with 
impartiality. For illustrated examples, atten- 
tion has been confined almost exclusively to 
machinery with the development of which I 
have been identified. 
Before proceeding to details, it may be help- 
ful briefly to survey in general terms the chie 
matters involved in determining the most suit- 
able form of prime mover for a merchant ship. 
Most frequently it is possible to state without 
any elaborate analysis which type of machinery 
will be installed for a particular vessel engaged 
in a particular trade. But occasionally a 
detailed investigation is necessary, either to 
point the way that a shipowner ought to go or 
to confirm the soundness of decisions previously 
made. 
To a shipowner the essential factors to be 
considered prior to purchasing a ship are :— 


(a) Capacity and deadweight on suitable 
draught. 

(b) Speed. 

(c) First cost. 

(qd) Running and maintenance charges. 

(e) General suitability. 

Items (a) and (b) indicate the shipowner’s 
stated requirements for any particular type of 
vessel. The information to be supplied by the 
builder, so far as the machinery is concerned, 
lies in items (c), (d), and (e). 

The factors which influence the choice of 
propelling machinery are :— 

(i) The magnitude of the engine power 
necessary for ensuring the required ship 
s ; 

(ii) The effect of the weight and space of 
engines plus bunkers on the dimensions of 
the ship for the, stated deadweight-carrying 
and cubic capacity. 

(iii) The fuel bill. 

(iv) Machinery upkeep costs, i.e., overhaul 
replacements, lubricating oil, consumable 
stores, &c., including a proper assessment of 
the effect of the time required for overhaul. 

(v) Special points, e.g., personnel. 

The first cost of a ship complete with machin- 
ery depends—other things being equal—upon 
what is offered in connection with factors (i) 
and (ii). The running and maintenance costs 
of the machinery follow from factors (iii), (iv), 
and (v). Hence, the size and type of machinery 
which, after the analysis implied by factors 
(i) to (v), best satisfies the shipowner’s items 
(c), (d), and (e) is the machinery which can be 





* From the Fifteenth Thomas Lowe Gray Lecture, the 
Institution of Mechanical Engineers. January 8th. 


Shipowners" 


expected to be adopted for the ship. Charges 
upon: capital, allowances for depreciation, and 
kindred things are matters for the accountant 
rather than for the engineer. 
One further factor which can have an 
important influence on engine type—and to a 
lesser extent on engine size—is the ship’s 
itinerary. This involves such matters as the 
total length of time the vessel is at sea between 
terminal ports; the lengths of different 
“legs” of the voyage, enabling minor adjust- 
ments at ports of call; the facilities available 
at the various ports; the nature of the over- 
haul routine, e.g., whether or not a running 
survey system is adopted. One well-known 
quadruple-screw diesel liner, for example, 
which entered service twelve years ago, had 
never spent more than four consecutive days 
in port, at any one time, during the whole 
of the period up to the beginning of the war. 
At the other extreme, it is possible for tramp 
vessels to spend two or three weeks in harbour 
while one cargo is being unloaded and another 
taken on board. Contrasted with tramp and 
cargo ships, whose working year does not usually 
exceed 230-250 days, single-8Screw tankers may 
run for ten to twelve months between routine 
overhauls with not more than one or two days 
at the ports of call. 
The shipowner’s business, reduced to its 
simplest terms, is to sell sea transport at the 
best price obtainable. To do this to advantage, 
the shipowner must necessarily gather around 
him such ships as will enable cargo or passengers 
to be carried at the least specific cost to him. 
The choice of machinery therefore is essentially 
a matter for the shipowner, aided by his tech- 
nical advisers. 
Power-driven ships may be divided into 
general cargo ships and tramps, refrigerated 
ships, cargo liners, passenger ships, cross- 
channel vessels, and tankers. Coasters and 
small craft are outside the scope of this Lecture. 
The future of passenger ships and cross- 
channel vessels is obscure, but’as this Lecture is 
concerned with types of machinery available for 
ships and not with the ships themselves, ques- 
tions regarding characteristics, speed, and 
power of futuré passenger vessels do not arise. 
Superficially there would appear to be a 
bewildering choice of alternatives in marine 
propulsion, but actually the position is simple. 
There are two primordial classes — diesel 
machinery and steam machinery. The diesel 
engine is available in three forms of direct 
drive, namely, double-acting two-cycle, single- 
acting two-cycle, and single-acting four-cycle ; 
and in two forms of indirect drive, namely, 
geared diesel engines and diesel-electric engines. 
Steam machinery is available in the form of 
geared turbines, turbo-electric engines, and 
reciprocating steam engines. Boilers need not 
be considered at this stage. 
[For the time being we omit the intervening 
portions of Mr. Pounder’s Lecture, and pass to 
its concluding section.—Eb., THE E.] 


Some Irems or CURRENT INTEREST 
Engine Rating—Rating terms and criteria 


class. According to Press reports, three or 
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steam turbines as for diesel engines. The steam 
turbine, in principle, is a nozzle; boiler steam 
enters at one end, performs useful work as it 
flows along, and leaves the other end for the 
condenser. A safety valve takes care of cop. 
ditions at the nozzle inlet, and the maximum 
vacuum obtainable decides what happens at 
the nozzle outlet. These end conditions deter. 
mine the maximum torque. There is no wear 
and tear. For a steam turbine, therefore, the 
term rating has no significance. 

But with the diesel engine it is very different, 
The upper limit of output depends upon a com. 
bination of factors which have no counterpart 
in steam turbines ; for example, wear and tear 
is a function of the work taken out of the diese] 
engine. Granted two engines of different design, 
of the same cylinder volume and speed of 
revolution, and therefore of ostensibly the same 
output, it is possible for one engine continu. 
ously to develop with ease a power which is so 
much beyond the capacity of the other engine 
that, if persisted in, it would mean heavy and fre- 
quent renewals. For each engine type there 
is a top limit of power beyond which it should 
not be continuously run. This limit, which is 
not an easy thing to determine, is the maximum 
rating, and it can only be satisfactorily estab- 
lished for each size and type of engine by 
exhaustive running tests. 

It is of the greatest importance for the ship- 
owner that his engines should not be too highly 
rated. An attractive initial price will never 
compensate him for the recurrent vexatious 
delays and heavy replacement costs which are 
the inevitable concomitants of an overrated 
engine. Nothing in past years has harmed the 
reputation of the diesel engine so much as over- 
rating, and the worst offences have concerned 
auxiliary engines. It is all wrong for an 
important ship to be at the mercy of two or 
three undersized, overrated auxiliary engines. 
Fully adequate auxiliary power should always 
be insisted upon by a shipowner. This applies 
to the number of engines, no less than to the 
size. The shipowner should require his auxiliary 
engine sizes to be based upon nothing less than 
a continuous night-and-day rating. Genuine 
overrating—which nothing can cure—should 
not be confused with local faults, which are 
liable to occur with any engine, nor with the 
adverse effects of an unsatisfactory propeller. 
The increasing realisation by shipowners of 
the importance of engine rating has led to the 
practice of stipulating in contract agreements 
that the engines are to be capable of propelling 
the fully loaded vessel at the designed speed 
when developing not more than 80, 85, or some 
other stated percentage of the engines’ maxi- 
mum continuously rated shaft horsepower. 
This leaves the interpretation of maximum 
rating to the engine builder. An alternative 
ptocedure is for shipowner and engine builder 
to agree upon the highest continuous mean 
pressure and speed of revolution for which the 
engine type is suitable; then to prescribe 
somewhat lower values upon which the ship is 
to-be powered. 

The basis of acceptance for a ship must 
necessarily be a sea trial. It is impossible for a 
builder to guarantee speed and fuel consump- 
tion on service, where nothing is under his 
control. 

Use of Boiler Oil in Diesel Engines.—The 
mechanical difficulties of burning furnace oils 
in diesel engines arise principally from two 
characteristics, high viscosity and an abnormal 
amount of grit and gumminess. The water 
content may also be somewhat troublesome. 
To enable normal quality boiler oil, which has 
a close-test flash-point of about 190 deg. Fah., 
to be used in a diesel engine, it is necessary to 
heat it to 170-180 deg. Fah., and maintain it 
at this temperature level. The permitted 
maximum temperature with ordinary settling 
tanks is 125 deg. Fah., but by placing the fuel 
oil surcharging pump ‘adjacent to the settling 
tank, instead of on the main engine, and 
arranging a suitable heater between the sur- 
charging pump and the engine fuel pump 
suction, the necessary oil temperature can be 
attained. It is then necessary to cool the fuel 
valves. This can be done by a separate circulat- 
ing circuit. Some boiler oils, when heated to 








t Chief technical engineer, Harland and Wolff, Ltd., 
Belfast. 


of endurance have not the same significance for 


the temperature stated above, would still have 
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a viscosity so high that atomisation would be 
too coarse for satisfactory burning. 

Granted a satisfactory arrangement of fuel 
heating, there remains the second disadvantage, 
namely, the presence of gritty and gummy 
substances in the oil. They constitute the 
kernel of the problem, and are responsible for 
very real mechanical difficulties. Gumminess 
is a consequence of high asphalt content and its 
attendant combustion evils. 

The effect of grit and abrasive constituents is 
to cause very severe wear and tear, especially 
at fuel valves, cylinder liners, piston rings, 
piston-rod sleeves, and stuffing-boxes. The 
result is that after about three months’ running 
on boiler oil the wear and tear on such parts as 
those named above is as great as it normally 
would be for a running period of three or four 
years on diesel oil. The gumming-up of piston 
rings is very troublesome. Whereas, with diesel 
oil, the routine examination of piston rings 
after, say, two years of running will often show 
them to be satisfactory for a further two years, 
with boiler oil it is necessary at the end of about 
three months to dismantle the pistons and free 
the rings. The rapid wear of cylinder liners is 
a costly item, Chromium deposition has been 
found to help considerably in extending the 
life of liners, when subject to ordinary wear 
and tear. There is no experiential evidence to 
show what the effect of chromium deposition is 
likely to be with boiler oil; improvement, to 
a greater or lesser extent, can, however, be 
expected. 

Doubtless it would be possible to install on 
shipboard plant which would ensure a degree of 
purification finer than is necessary for diesel 
fuel. Such plant might, for example, comprise 
repeated and more effective centrifuging, with 
prior heating, also the fitting of a large stream- 
lined filtering system, the circuit being a serial 
one. But after this has been done to the limit 
possible on board ship, the fuel will still be 
difficult. 

An engine using boiler oil would be no larger 
than one using normal diesel fuel. If the lower 
cetane value of boiler fuel were found to have 
any appreciable effect, the compression could 
be suitably increased, this having the requisite 
influence upon the ignition temperature with- 
out adversely affecting the mean pressure. 
Differences in aniline number and diesel index, 
if taken as a basis of comparison, could similarly 
be resolved. 

There is no doubt that diesel engines can and 
do function satisfactorily on fuel less good in 
quality than diesel oil as ordinarily supplied, 
but there would appear to be no point in using 
something a little less good, as probably it 
would hot cost any less. Various people at 
different times have tried a mixture of diesel 
oil and boiler oil, the proportions being usually 
60-75 per cent. diesel oil and 40-25 per cent. 
boiler oil. Experience generally has been 
adverse, and so far as I know the practice has 
not been continued. Shortly before the war a 
main diesel engine was tried on boiler fuel for a 
voyage, no alterations being made to the engine 
other than heating the fuel oil sufficiently to 
enable the engine fuel pumps to handle it. The 
results were very disappointing. Piston-rod 
sleeves were badly corroded, and cylinder wear 
was severe ; the pistons were cracked, and the 
internal parts of the engine generally were left 
in an unsatisfactory state. 

Boiler oil can vary widely in quality, and 


not too adverse, the probable explanation is 
that the boiler oil was of better quality than is 
normally implied by the term. Some years ago) 
a well-known shipowner decided to raise the 
viscosity limit of his motorship fuel to 750 sec. 
at 100 deg. Fah. (Redwood No. 1). The results 
were varied and perplexing. On the whole, 
they were unsatisfactory, and normal diesel 
fuel was reverted to. The fuel, bunkered at 
different ports, varied considerably in all the 
usual analysis . It was never possible 
to predict the behaviour of the fuel in the 
cylinder. When the fuel was straight-run it 
usually burned well, but when the limiting 
viscosity was obtained by reducing a heavy 
residue with light oil the results were bad. 
Similar ships had widely different experiences 








with what was apparently similar fuel. The 





difficulties were mainly those attributable to 
after-burning, ¢.g., burnt inlet, exhaust, fuel 
and starting valve faces, sticking piston rings, 
heavy deposits on pistons, and excessive liner 
wear. The exhaust turbines on supercharged 
engines suffered by. the fouling of blades and 
nozzles, so that cylinder conditions became 
progressively worse. The expedients adopted 
were :—Heating before centrifuging and also 
prior to burning; modification to atomisers 
and injection timing; and cooling of fuel 
valves. Another shipowner ran a main diesel 
engine of well-known make on ordinary boiler 
oil for a prolonged period. In the end the 
engine had to be taken out of the ship and sent 
ashore for all the running parts to be replaced. 
Evidence of like kind from other ships, where 
similar attempts have been made, is available. 

According to current Press accounts, a high- 
grade bunker fuel has been utilised lately in 
diesel engines of the U.S. marine programme. 
The fuel is heated to about 180 deg. Fah., and 
it is found to be necessary, particularly at light 
loads, for the jacket-cooling water to be main- 
tained at 170 deg. Fah., if the engines are to 
operate smoothly. From the published par- 
ticulars of the fuel, it can hardly be said to be a 
representative_boiler oil. 

ing auxili diesel engines, the story 
is similar, but the effects of boiler oil are rather 
more acute. The advantages of using one 
grade of fuel oil on board a steamer fitted with 
diesel generators are obvious, but no method 
has yet been found of running auxiliary engines 
on boiler fuel other than with very high valve 
maintenance and rapid liner wear. To reduce 
the mortality amongst valves, “ stelliting ” of 
the faces has been resorted to, and the cylinder 
liners have been chromium plated; but it is 
doubtful if these can be regarded other than as 
not too satisfactory palliatives. The coke value 
of boiler fuel being high, trouble is experienced 
in the choking of exhaust passages and pipes, 
as well as in the sticking of piston rings—even 
if the oil has been well purified and the viscosity 
brought to a suitable figure. Although the 
specific gravity of boiler fuel is high compared 
with normal diesel fuel and the calorific value 
is @ little lower, high gravity and low calorific 
value are not important in themselves, but only 
as indications of a low hydrogen content asso- 
ciated with combustion delay. This tends to 
result in harsh ing, high maximum pres- 
sures, and over-penetration of fuel—the jets 
reaching the combustion chamber walls tend 
to cause sludging of lubricating oil and sticking 
of piston rings, also choking of fuel valve 
nozzles. These tendencies may be measured 
in terms of cetane value, aniline number, and 
diesel index, all of which indicate in a general 
way the same property. As the main factor of 
combustion delay depends upon the temperature 
and pressure in the cylinder at the point of 
injection and is largely independent of cylinder 
size, the effect of such delay is most pronounced 
in terms of crankshaft degrees in engines 
running at high speeds of revolution. 

Experience has shown that where boiler fuels 
are sufficiently fluid to require no heating, they, 
nevertheless, give a great deal of trouble by 
excessive carbonisation, &c. Thus I have had 
recent experience with engines of an auxiliary 
size which ran for some months on furnace oil. 
It was by no means low-grade oil, but the results 
were bad, and the engines were changed over to 
diesel quality fuel. ; . 

At this point the problem may be resta 
thus :—To make boiler oil usable in diesel 
engines, one or both of two requirements must 
be fulfilled—(a) The fuel oil must be cleansed 
and treated so thoroughly that abnormal wear 
and tear is obviated; (6) materials must be 
found which will successfully withstand the 
rough treatment given to the engine by low- 
grade fuel oil. In the many attempts to burn 
boiler oil in diesel engines which have come to 
my notice, the balance sheet has always shown 
that the expenses due to replacements, mainten- 
ance, cost of heating, &c., have overweighed 
the saving due to the lower cost of fuel. 

Single Screws versus Twin Screws.—There 
must be an appreciable number of vessels which, 
upon close analysis, could be made single-screw 
instead of twin-screw, to the advantage of the 
shipowner in lower first cost and reduced main- 












tenance charges. There are many single-screw 
diesel ships in very successful operation having 
powers of 8000-9000 8S.H.P. 

The usual reasons given for adopting twin- 
screw engines in ships of moderate power are 
greater ease of manceuvring, reduced risk of 
total engine breakdown, and restrictions of 
draught. Too much is sometimes made of the 
first and second points. In my opinion, for 
installations below about 10,000 S.H.P., the 
difference in cost of twin-screw and single- 
screw sets will, fairly often, be found to be a 
stiff premium to pay for the slightly lower risk 
of breakdown in twin-screw ships. 

Diesel Ships in a Fleet of Steamers.—For the 
satisfactory running of any type of marine 
machinery it is nec that the superin- 
tendent’s staff should welcome that type of 
machinery, and that the organisation should 
conform to its requirements as regards opera- 
tion, maintenance, &c. Occasionally a ship- 
owner takes a single diesel ship into his fleet of 
steamers—usually to obtain experience—with 
results which are the reverse of successful, 
simply because the differing characteristics of 
the diesel engine are not properly catered for 
in the organisation. The same thing is liable 
to occur when one or two steamers are incor- 
porated into a fleet of diesel ships, but the 
problem is more frequently encountered the 
other way round. The application of diesel 
shunters and locomotives on railways has 
suffered from this same cause. 

Acceptance of New Designs.—One of the 
problems which from time to time face every 
enterprising engine builder-is the difficulty of 
establishing new or substantially improved 
designs in the good graces of shipowners. There 
are, necessarily, two sides to this matter. The 
shipowner’s business is such that, with rare 
exceptions, he does not feel able to countenance 
anything which has not already been soundly 
tried out at sea. Probably no words have 
become as familiar to me, in my contacts with 
shipowners over the years, as the adjuration : 
“‘Remember, young man, no experiments! ” 
No objection can reasonably be taken to this 
attitude because, after all, the holding up of a 
ship, either in harbour or at sea, may be 
fraught with such expense as to nullify, over a 
long period, any calculated benefits in first 
cost and running charges. But what it is 
difficult to become reconciled to is the fact that 
a British owner, declining to accept a new 
design offered to him by a British builder because 
of lack of experience behind it, will buy exactly 
the same design from a Continental builder 
with precisely the same lack of experience, and 
consider it good business. 

When comparing British and Continental 
methods of approach to new types of machinery 
and to the problems which they bring, I am 
always envious of the advantage which the 
Continental engineer enjoys in his lack of 
tradition. 

The 13 per cent. Rule.—In recent years various 
people have suggested that the time has come 
when that part of the tonnage rules which 
concerns machinery spaces should be revised. 
The substance of the existing regulations for 
engine spaces is that, when the tonnage of the 
actual engine-room, ascertained in the pre- 
scribed manner, amounts to over 13 per cent. 
and under 20 per cent. of the ship’s gross 
tonnage, the deduction to be allowed is 32 per 
cent. of such gross tonnage. Where the actual 
engine-room is 13 per cent. of the gross tonnage 
or less, the deduction to be allowed is 1-75 times 
the tonnage of the actual engine-room. 

The point of view of the revisionists is that 
when the so-called 13 per cent. rule was estab- 
lished there was everything to be said in its 
favour; but now, with the passing of time 
and the adoption of prime movers whose rela- 
tions of power, weight, and space are very 
different from those visualised when the rule 
was formulated, it is desirable that it should 
be viewed afresh and appropriate credit given 
to advanced forms of propelling machinery. 

This matter is not simple. The space saved 
in the engine-room might or might not be of 
value to the ship. For “ measurement ”’ cargoes 
it may be of value, but for heavy cargoes it 
may be of no value. Seldom, having regard 
to propulsive requirements, will a reduction 
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of engine-room length enable the ship length 
to be reduced proportionately, or at all. There 
are a few shipowners who compress their 
machinery spaces to the limit of reasonable- 
ness, ignoring the 13 per cent. rule and paying 
higher harbour dues in consequence. But, in 
general, the voyages on which such ships are 
engaged are long and the ports, of call are few. 

The subject of tonnage deductions is one for 
the owner rather than for the builder. 

(Z'o be continued) 








School of Industrial and 
Engineering Radiography 


On Wednesday, January 6th, there was 
declared open at one of the factories of 
Kodak, Ltd., a School of Industrial and Engi- 
neering Radiography. The firm felt that the 
rapid development of industrial radiography, 
resulting largely from wartime needs, had out- 
stripped facilities for the necessary technical 
instruction. It is a fact that until the founda- 
tion of this school no instructional courses were 
available specifically for industrial work. A 
warm reception has therefore been accorded 
to the school by interested Government Depart- 
ments, official institutions, and leading engineer- 
ing firms, as well as by the manufacturers of 
industrial X-ray equipment. The school is 
situated in a portion of the factory, and includes 
accommodation for lectures, X-ray work, film 
processing, optical experiments, viewing, &c. 
Some photographs arereproduced onthe opposite 
page. Here are taught the fundamental methods 
which answer the special requirements of the 
aeronautical inspection department of Lloyd’s 
or of particular industries. One object in 
founding the school is to see that the best use 
is made of the constantly improved X-ray 
materials, and that the best results of which 
these materials are capable in their special 
fields are realised through the practice of correct 
technique. Classes are restricted to a maximum 
of six students, so that there is adequate oppor- 
tunity for individual attention. A 200-kV set 
is provided for practical work, and opportunity 
is also given for students to familiarise them- 
selves with a 140-kV set and a set designed for 
crystal analysis. Instruction is under the super- 
vision of Dr. L. Mullins, who is in charge of the 
X-ray department of the Kodak research 
laboratory, and is assisted by members of the 
laboratory and factory staffs, each of whom is 
particularly familiar with some special aspect 
of the subject. A low fee has been fixed for 
the course, although it bears no economic 
relationship with the expense incurred in 
equipping and running the school. It is believed, 
however, that the school will re t a real 
contribution to the war effort, and that it will 
result in a gradual improvement in radiological 
technique ; thus it is hoped to relieve the serious 
shortage of trained and competent radio- 
graphers which at present exists in industry. 

A party of engineers visited the factory on 
the day fixed for opening the school and 
inspected the building. At the opening cere- 
mony Dr. V. E. Pullin, C.B.E., took the chair. 
He pointed out that recently in the aircraft 
industry stressed ‘castings had been to an 
extent quite undreamed of a short time ago, 
and there was no doubt whatever that that 
policy had been largely due to the fact that 
X-ray inspection did offer a reliable safeguard. 
The use of stressed castings in aircraft meant 
that particular form of inspection had had to be 
partly standardised, because the principles 
involved were so vital that any departure from 
a strict standardisation of method was quite 
unthinkable if real reliance was to be placed 
upon the method. There were some forty or 
fifty firms in the country doing radiographic 
inspection of aircraft parts, and some 300,000 
aircraft castings were radiologically inspected 
every month. The whole of that radiological 
inspection of aircraft castings was done under 
the control of the Aeronautical Inspection 
Department, and the whole of that inspection 
was carried out under the most strict and 
systematic conditions regarding method and 
technique of radiography. Moreover, in the 


radiography of the high-class welding demanded 
in Class I pressure vessels, X-ray inspection was 
& sine gua non—it was applied as 100 per cent. 
radiography. He then pointed out that to a 
very large extent the method of inspection 
depended on the integrity and carefulness of 
the radiographer. It could not be defined once 
and for all and left to the accuracy of a machine, 
It depended on the honesty, skill, and know- 
ledge of the person doing the work. Hence, the 
value of the new school. The syllabus of the 
school had been designed most carefully to 
supply those scientific fundamentals upon which 
@ superstructure of specialised radiographic 
skill could be erected in an ad hoc manner. 
That was the purpose of the school—to teach 
soundly, scientifically, and properly the prin- 
ciples underlying the various methods of 
radiography. 

Professor E. N. da C. Andrade, F.R.S., per- 
formed the opening ceremony. He said that 
there was a widespread realisation at the present 
time of the importance of the X-ray method of 
examining the engineers’ materials. Through- 
out the Services, but particularly in the M.A.P., 
X-rays were used in development and inspec- 
tion—in development to control the soundness 
of particular structural designs, and in inspec- 
tion to examine structures, assemblies, and 
components for hidden flaws. It was not always 
so. Some twenty-five years ago, more or less, 
Dr. Pullin had started at Woolwich with little 
apparatus, but with a far-sighted faith in the 
possibilities of the-method, to build up a labo- 
ratory for the X-ray examination of mechanisms 
and materials, At the outset he was not over- 
whelmed by encouragement. Certain rule-of- 
thumb engineers held him to be a scientific 
philanderer, with some new-fangled notions 
which would soon vanish in the glare of common 
sense ; some men of science, among whom he was 
not one, supposed him to be trying to turn a 
scientific treasure into a workshop toy. Before 
he left Woolwich, however, the better men in 
both camps acclaimed him as one who had 
brought a new method of prime importance 
from feeble beginning to vigorous maturity. 
The new school, under private enterprise, 
would be rendering a service of first importance 
to the nation by providing training in an essen- 
tial war technique, a training which no college 
or Government institution could offer. Its 
work should bear excellent fruit in peacetime. 

Professor Andrade then declared the school 
open, and Mr. W. G. Bent, deputy chairman of 
the company, in reply, warmly thanked him 
and Dr. Pullin and all those who had made it 
possible to establish the school for their 
assistance. 








American Engineering News 


Shipbuilding in Dry Docks 

A series of docks side by side, each 
600ft. long and 100ft. wide inside, and separated 
by solid rock, 50ft. wide, has been built at an 
American shipbuilding yard for the construction 
of cargo steamers of a standard type and 
design. As compared with the ordinary plan 
of shipbuilding on inclined launching ways, this 
innovation facilitates the levelling of decks and 
the plumbing of vertical parts, and also facili- 
tates the launching, besides eliminating the 
time and cost of building launching cradles for 
each ship. The docks or basins are excavated 
in solid rock and between them the rock is 
levelled off at 10ft. above water level. Instead 
of solid concrete walls above this level, the con- 
crete forms a gallery 34ft. wide and 10ft. high, 
for storage of materials and for such light work 
as threading pipe and the assembly of fittings. 
The deck of each concrete structure carries a 
travelling portal crane, which handles material 
to and from the gallery through hatchways in 
the deck. The side and end walls are faced 
with 18in. of concrete on the rock surface. 
Embedded in the concrete are steel frames to 
carry plank working platforms. Entrance 
channels having a net width of 85ft. are fitted 
with steel gates, resting on sills which give a 
clear depth of 23ft. of water at high tide. Pro- 
vision is made, however, for deepening the 





docks if this should be desirable at some later 
time, the entrance in such case being closed by 
a cofferdam of steel arch ribs placed hori- 
zontally to permit of removing the gate and 
excavating the sill to the desired level. Each 
steel gate is made in two halves, handled by the 
revolving cranes, which have 100ft. booms or 
jibs. Drainage tunnels under the dock floors 
are 3ft. wide, with a height increasing from 
3ft. at the inshore end to 5}ft. at the connection, 
with a main drain leading to the pumping 
station. It is expected that after the ship- 
building programme is completed the docks 
will be used for repair work. 


Wide Use of Treated Timber 

The total volume of timber treated by 
preservative processes in the United States 
during 1941 amounted to nearly 3,830,000,000 
board-feet, a record-breaking figure and an 
increase of 22 per cent. over 1940, according to 
@ recent Government report. The number of 
railway ties—or sleepers—was 42,666,598, or 
slightly less than in 1940, but the output of 
timber, piles, poles, &c., was the greatest on 
record. Of the ties, which represented nearly 
50 per cent. of the total volume, nearly 70 per 
cent. were bored and dressed for the rail seats 
before being treated, and 99 per cent. were 
treated with creosote, creosote-tar, or creosote- 
petroleum solution. Heavy timbers for bridges, 
docks, and other structures, together with 
sheet piles, joists, mine ties, and timbers, wood 
block flooring, pipe staves, &c., showed an 
increase of 35-77 per cent. over 1940. Creosoted 
wood block paving increased 174 per cent., 
largely for use in new manufacturing plants, 
and nearly all was of southern yellow pine. 
Wood piles aggregated 31,900,000 lineal feet, 
an increase of 38 per cent.; of these, 76 per cent. 
were of southern yellow pine and 23 per cent. 
were Douglas fir. Their preservative was 
creosote or creosote-tar solution for 96-80 per 
cent. Poles for telegraph, telephone, and electric 
railway lines numbered 5,115,260, another 
record-breaking figure ; 71-76 per cent. were of 
southern pine, with red cedar, white cedar, and 
Douglas fir ranking next in order. Pressure 
treatment was given to 73-4 per cent., the 
others having the butts steeped in the pre- 
servative, which was creosote for 96-85 per 
cent. Of all the wood treated, 94-29 per cent. 
was treated with creosote or creosote mix- 
tures, and the remainder with zinc chloride, 
chromated zinc chloride, Wolman salts, and a 
variety of salts and oil mixtures, some of these 
minor materials being mainly for fireproofing 
and open tank or non-pressure treatment. Of 
230 wood preserving plants in operation during 
1941, there were 185 commercial plants treating 
wood for sale or under contract; 23 were 
owned or operated by railways, and 22 by 
mining companies, electric companies, and 
others. 








A New RaproactivE ELEMENT.—An announce- 
ment from Ziirich says that a new chemical element 
with the periodic number 85, the last to be identified 
of @ radioactive group of ten, has been discovered 
and isolated jointly by two physicists working at 
the Radium Institute in Berne, a British doetor 
{Mrs. Alice Leigh-Smith) and a Swiss professor (Dr. 
Walter Minder). The discoverers propose to name 
the element ‘‘ Anglo-helvetium,” to denote the 
collaboration of scientists of the two countries. 

EmEerRGENcY Mosite Power Unit.—Particulars 
were published recently of a trailer-mounted electric 
power plant for use in the area served by the East 
Bay Municipal Utility District, Oakland, California. 
It has a generator of sufficient capacity to drive 
motors as large as 75 H.P., and in the event of a 
prolonged power interruption at a pumping or 
filtration plant, the trailer can be towed to the 
place where ernergency power is needed. The main 
unit is a 60-kW, 480-volt, three-phase, 60-cycle 
generator, driven by a direct-coupled 90 H.P. petrol 
engine. A centrifugal governor prevents variations 
of more than 2 per cent. of the prescribed generator 
speed. A 2-kW exciter, mounted over the main 
generator, is driven by a triple V belt from the 
main shaft. Automatic devices shut down the unit 
in the event of excessively high water temperature 
or low lubricating oil pressure. A 9;kVA trans- 
former supplies power for operating 220-volt motors 
up to 10 H.P. and a 1-kVA transformer makes 
available 110-volt current for lighting and small 





equipment. 











52 








THE ENGINEER 


Jan. 15, 1943 








Ghe Engineer 


JANUARY 15, 1943 








VoL. CLXXV No. 4540 
Contents 

THE ENGINEER, January 15th, 1943 PAGE 

A SHVEN-DAY JOUBNAE on. ccn ese cee cee tee B 


LEADING ARTICLES— 
POST-WAR PLANNING .. 
THE ARTIST, THE ENGINEER, THE ARCHITECT, AND 
THE MAN OF AFFAIRS’... ; 


o 


o 
to 


SPECIAL ARTICLES— 
CIVIL ENGINEERING IN 1942. No. II. (Illus.) 45 
ELECTRICAL ENGINEERING IN 1942. No. lL. (Ilus.) 57 
NAVAL CONSTRUCTION IN 1942. a Til. (illus. S 46 
SHIPBUILDING AND ENGI 


Se Se en nar awe: | haat Soak awe? eee 55 
JAMES FORREST LECT bt sie uae. ag ce 
L.N.E.R. MIxeD TeapeaO ENGINE. ‘(tus.) aay Shee 59 
OIL-CosL MIXTURES FOR BOI canes eee 
SAFETY OF LIFE AT SEA 60 
SCHOOL OF INDUSTRIAL AND ENGINEERING RADIO- 

GRAPHY. (Illus.) 51 
SOME TYPES OF PROPELLING MACHINERY AVAILABLE 

TO SHIPOWNERS. No. I 48 
TRACTOR - TRAILER FOR TRANSPORTING | “BOMBERS. 

eck bearers, nie Kaahkobee ai wae | 4c 60 


LETTERS TO THE EDITOR— 
ENGINEERING EDUCATION ... ... ...  «- 
PROFIT AND PATRIOTISM _.. 

Royal ELECTRICAL AND MECHANICAL ENGINEERS.. 33 


ae - 





OBITUARY— 
ee, re oe ee -. 54 
NEWS AND NOTES— 


AMERICAN ENGINEERING NEWS... ...  ... 0-0) ose 51 


FORTHCOMING ENGAGEMENTS... ... ... «. «» 62 
Markers, NOTES AND NEWS... ... ... .. « 61 
NOTES AND MEMORANDA bh Mie, take ytd ae 62 


Sixty Years Ago 








NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 
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POST-WAR PLANNING 


SomE time in the not too far-distant future 
the war must end. The published statements, 
even of politicians and of statesmen, vary 
betwixt extremes of optimism and pessimism, 
like the less well-known opinions of unim- 
portant people. It may end this year; 
possibly next, or five years hence. But some 
time it will be necessary to return industry 
and the lives of the people to thoughts of 
peacetime occupations once again. So these 
are the days of planning. We have a Minister 
to give the matter national consideration, 


seems more likely, be impoverished in some 


sible to fail to ask the question whether in 
such circumstances post-war planning has 
much real value, since no planning, it seems, 
is likely to be successful that fails to take 
into account the unpredictable circumstances 
of the post-war world. Fortunately, the 
study of history seems to show that even 
when such wars as this appear to be shaking 
the whole basis of society, they have in 
reality an amazingly small effect upon the 
slow deliberate changes of human ideas that 
persist despite all the vicissitudes of war and 
revolution, pestilence, and famine. 
beats a ploughshare into a sword and goes 
away to fight. On his return, he beats the 
sword back into a ploughshare, maybe of a 
different shape ; but he starts turning the soil 


it local thought, and all kinds of institutions, 
associations, and societies of scientists, engi- 
neers, architects, builders, town planners, 
agriculturists, and economists to study the 
matter as affecting their own technical or 
specialised ground, and to put their views 
before the Minister or before the nation. 
The latest product—and an interesting one— 
of this spate of thought about post-war 
problems is a booklet published by the 
Institution of Municipal and County Engi- 
neers, entitled “‘ Post-war Planning and 
Reconstruction,” and claiming to amount to 
a consensus of the opinions of the members 
of that Institution. It deals with highways, 
the development of built-up areas, the estab- 
lishment of new industries in existing towns, 
water supply, drainage, sewage supply, and 
the like, together with the enabling legisla- 
tion that will be necessary to put the plans 
into effect. 
engineers particularly concerned with those 
forms of engineering that especially affect 
the general public, it is a document well 
worth study. 

Often in those palmy days of peace when 
our evenings were not disturbed by A.R.P. 
or Home Guard duties, we used, in the depths 
of chilly winter before a roaring fire, to throw 
our thoughts forward and plan what we should 
do in the hot days and long cool evenings of 
July and August when our annual holiday 
fell due at last. How often did our plans 
come true? How often did we find when 
summer at length arrived that our ideas had 
changed and that at the last moment we 
decided to go to some different resort, or 
that accompanying friends or atrocious 
weather or some wholly unforeseeable factor 
had altered matters so much that, though 
not without regret, we had to cast all our 
schemes aside ? Will the same thing be true 
of our present post-war planning? Is it no 
more than a form of escapism thus to dream 
a world free from the threat of war and plan 
what we shall do with it? For few would 
dare the attempt to foretell, even in very 
general terms, far less in detail, what con- 
ditions are likely to be and what the thoughts 
and feelings and desires of the people are 
likely to become as the days of renewed 
peace grow longer. We do not know under 
what conditions we shall have to live in a 
world that, on the one hand, may be heavily 
impoverished by the waste of war, as some 
believe ; or may, on the other, be richly 
endowed by enormous productive power, as 
the more optimistic suggest; or may, as 


respects and enriched in others. It is impos- 


Man 





with extra vigour to make up for the re he 
has lost. 

The plans that the Institution of Municipal 
and County Engineers put before us are such 
as might conceivably by now, had peace been 
preserved, have been already adopted and put 
in hand. There is a scheme for motorways, 
an idea discussed by Sir Charles Bressey in 
his report on the development of Greater 
London in 1937 and by the County Sur. 
veyors’ Society which produced a similar 
plan in 1938 ; the redevelopment of built-up 
areas as part of a complete town plan was 
a matter for municipal planning long before 
the war, and has only been brought into 
particular prominence by the destruction 
wrought by air raids ; how far back it would 
be necessary to go to find the first references 
to satellite towns we do not know—certainly 
long before the 1914-18 war ; the need for 


Compiled as it is by a body of| regional drainage and for accurate investiga- 


tion of water supplies on a national basis have 
been matters of discussion for years past. 
All that the war has done is to check the 
gradual development that normally occurs 
with such matters, so that there is leeway to 
make up, whilst at the same time, perhaps as 
a result of innovations necessitated by war, 
it has made the conservative more amenable 
to changes. It is inconceivable that the war 
could wreak so great a change that such prac- 
tical matters would lose their importance. 
It is those who dream of Utopian changes of 
society, of human nature, and of the relations 
between states and nations who are likely to 
find that allis vanity. But practical planning 
for post-war development based upon matters 
that were under discussion before the war can 
hardly fail to be of use. 


The Artist, the Engineer, the Architect, 
and the Man of Affairs 

THE susceptible eye is offended by 
a defect in Waterloo Bridge. In the very 
centre of the arches, where the keystones 
would be were the structure of stone, there is 
a dark patch. Now, since time immemorial 
the keystone of bridges has been endued with 
particular honour. It is the crowning glory 
of the arch. The last stone to be laid, it 
bears the pressure of the spandrel on its right 
and its left and sustains the whole structure. 
Hence exceptional respect is paid to it; it 
is often accentuated by the architect, and 
sometimes ornamented. A concrete arch, likea 
metal arch or a brick arch, needs no keystone, 
but there still remains, if we may so put it, 
a sanctity about that critical area where the 
opposing curves meet. The eye is hurt 
by anything that even seems to reveal a 
weakness at this point, and that interrupts 
the sweep of the arch. That is why the dark 
spot on Waterloo and many other bridges 
is obnoxious to the sensitive observer. 
It is a blemish and a double blemish, because 
it is avoidable. It contains navigation 
signals, which could be suspended below the 
crown without losing their effectiveness. 

This is but one example from a thousand 
diverse instances of the unseemly treatment 
of artistic works. Here an external authority 
is responsible, but engineers themselves are 
not infrequently less courteous to their 
own, works than they should be. There is 
another bridge across the Thames, not a 
hundred miles from the City, which has 








municipal and other such authorities to give 


in much the same place that he left off and 


a bronze parapet. It is one of the most 
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successful of modern designs, and its grace 
demanded that it should be treated delicately. 
But, alas, the copper washed from the bronze 
has stained the facing with unsightly 
vertical lines, as though the bridge had been 
weeping black tears. Surely it would not 
pass the wit of man to devise means of pre- 
venting such disfigurement. A nation which 
sees nothing unseemly in the use of the 
plinth of its most illustrious national memorial 
for propaganda and advertisement, can 
hardly be expected to show greater considera- 
tion for lesser erections, but we venture to 
pray that engineers and architects will not, 
by their own indifference, foster the insults 
which the man of affairs often heaps upon 
their works. There is in the Strand a building 
which was designed for a picture house. It 
is in the Adams area, and the facade was 
given @ not unbecoming Adams touch. But 
hardly had it been occupied than an immense 
advertising device was erected across the 
face, destroying the work of the artist. 
Faults of that order are not often made. 
Cinemas are cinemas, and nothing can redeem 
them. They are built for blatancy, and fulfil 
their function. We pass on. Never was it 
truer that ‘‘ means to do ill deeds make ill 
deeds done,” than of the devices of man that 
make for ease of manipulation. We might 
cite the thousands upon thousands of square 
yards of concrete upon which are still left 
the ugly insignia of the shutters or the moulds, 
but we look in a different field for examples. 
Plumbing, real plumbing with leaden pipes, 
gives us one. It is so easy to run lead pipes 
in any direction, to bend and manipulate and 
joint them, that they are commonly subjected 
to all sorts of ugly contortions. But brass 
compels a more discreet handling, and one 
need only contrast the sanitary fittings of the 
past with those of to-day to see what an 
improvement the compulsion exerted by a less 
complacent metal than lead has effected. 
Akin to lead plumbing in ease of manipula- 
tion is electric wiring. We forbear to 
allude to the domestic handling of wiring 
often marked by total disregard for the 
amenities, to refer to the miles upon 
miles of sagging cable that festoon the 
sides of our railways. If only cables were 
not so easy to handle, how different would the 
treatment be ! 

Wemightgo on to draw freely from theright 
hand and the left examples of indifference to 
grace and even tidiness. We might contrast 
the clean-run locomotives of British railways 
with those of some other countries looking 
like ill-loaded camels, and hope that we may 
never be led into similar courses, or we might 
warn a world waiting for the plastic age that 
plastics by their ease of handling open the 
road to artistic offences—but we restrain our 
pen, trusting that by even these few words 
it may have done some small thing to prick 
the consciences of sinners. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
ENGINEERING EDUCATION 


Sm,—Taking together the letter signed 
‘“ Technocrat ”’ in your issue of December 25th 





and the letter signed “‘ An Old Millwright ” in 
your issue of January 8th, and bearing in mind 
the previous letters on the same subject, it 








may be useful to point out the real crux of 
this problem, for which no complete solution 
has yet appeared. 

The young man who has had the sort of 
expensive education described by ‘“‘ Techno- 
crat,” and has acquired an engineering degree, 
obtains an appointment with an engineering 
firm. Here he comes in contact with men of his 
own age, who perhaps left school at sixteen, 
entered the works as apprentices, and by dint 
of hard labour after shop hours have acquired 
considerable technical education at the local 
technical school. Such a young man has not so 
wide an acquaintance with general engineering 
as ‘‘ Technocrat,’’ neither perhaps has he so 
good a basis in pure science and mathematics 
for working out new technical developments. 
Our works apprentice has, however, several 
years’ more practical experience and a much 
closer acquaintance with the specialities of the 
firm than ‘ Technocrat.’’ Also our works 
apprentice has only to think of his present 
modest personal needs, so far as money is con- 
cerned, and not worry about how he is going to 
make good £3000 or £4000 worth of education. 
When “ Technocrat ” arrives at the works he 
may find himself in a section of the shop or the 
drawing-office in which our works apprentice 
is already a leader, and has already acquired a 
large measure of confidence from his superiors. 
Unless, therefore, ‘‘ Technocrat’’ is able to 
secure straight away an appointment in which 
scientific knowledge is everything and practical 
experience counts for very little, he will have to 
start his industrial life under the orders of the 
works apprentice. ‘‘ Technocrat”’ seems to 
think this is very unfair and unreasonable. 
If, on the other hand, he were given immediate 
charge over the man already there, the latter 
would have a first-class grievance. So far as 
the interests of the firm are concerned, the 
management have got to weigh up the value 
of the two men for the purpose of the business 
which is being carried on. 

Now, coming to “ An Old Millwright’s ” very 
well-expressed views, one may agree that 
responsibility and even the highest prizes in 
the engineering world should go to the man of 
the highest intelligence, and the most reliable 
character, whether his education has been, like 
that of ‘‘ Technocrat,’’ provided by a generous 
parent, or, like that of our works apprentice, 
obtained by his own efforts from such sources 
as were open to him. Our great chartered 
institutions are able to find, in both these 
classes, men who have acquired the high pro- 
fessional qualifications which their membership 
demands. ‘ Technocrat ’’ might perhaps think 
himself fortunate if he does not, in the long 
run, find that he has to take his orders, not from 
an engineer of less scientific qualification than 
himself, but from some person whose only claim 
to authority is of a financial character. 

F. L. Watson. 

Leeds, 7, January 9th. 





PROFIT AND PATRIOTISM 


Sm,—I am afraid Sir Alfred Herbert’s 
mentality is rather stabilised. As a Conserva- 
tive of fifty years’ standing (for many of which I 
served on a local executive), [suggest that he tries 
to see the other side. I am able to do so because 
I have lived on both sides of the economic fence. 
The old doctrines relating to the complete sub- 
servience of labour and the right of the owner of 
capital to dictate a “‘ living wage ”’ he evidently 
takes for granted. They are not in question. 
Why ? 

He says his net income is “ approximately 
one-tenth of its pre-war amount.” That may 
be. What matters is: What margin remains ? 
The worker, speaking generally, has never had 
a margin to enable him to establish security in 
his old age; very few have one even on war- 
inflated wages. Hence the necessity for a 
Beveridge. 


“ 








Much inflation (he says) “‘ could have been 
avoided if we had the courage to stabilise 
wages.” I agree; also to stabilise profits, 
dividends, and interest immediately a war is 
threatened ; the latter is my addition. Sir 
Alfred probably meant to include these. 

He admits that ‘our economic system has 
not yet succeeded in avoiding recurrent crises 
of inflation and depression.”” Just so. This 
argues the necessity of the revision of wages 
before stabilisation. Inflation. is naturally 
suspect by the worker. 

**Most people are rather selfish,” and we 
must remove the “ demons of fear and greed.” 
I cannot imagine any opposition to these state- 
ments. The application is another tale, as 
illustrated in the ‘‘ mote and beam ”’ analogy. 

If the economic problems which are looming 
are to be condemned as “ Fascism, Commun- 
ism, or of Nazi origin ” (as he apparently thinks) 
we can look for trouble. Party labels were ever 
the bane of reason. 

The manipulation of capital has too long been 
dictated by considerations of dividends only. 
Labour (upon qualifications to be agreed) is 
entitled to economic security, and a margin 
to make this possible. If this right had been 
recognised earlier there would’ have been no 
need for a Beveridge. 

Thirty years ago I warned a Lancashire 
Conservative Executive Committee that if they 
did not change their attitude on this vital 
matter sooner or later, share capital would be 
subjected to State control. 

Does Sir Alfred Herbert desire this ? 

STILL a Tory. 

January 8th. 





THE ROYAL ELECTRICAL AND 
MECHANICAL ENGINEERS 


Sm,—It would appear from your leading 
article of January Ist that the Royal Electrical 
and Mechanical Engineers was an entirely new 
body. This idea is widespread in engineering 
and public circles, and it is desirable in the 
general interest to correct it. 

It is generally thought that the new Corps 
was formed from the Army as a whole, but the 
true state of affairs is far otherwise. In actual 
fact, the Corps is to all intents and purposes 
the workshop branch of the Royal Army 
Ordnance Corps, with a new title and badges 
and several War Office branches to control it, 
and much of the credit given in the Press to 
the R.E.M.E. for work in Libya and elsewhere 
properly belongs to the R.A.O.C. workshop 
personnel. A small number of R.E. and 
R.A.S.C. units have also changed their insignia, 
but no call has been made on qualified electrical 
and mechanical engineers in branches other 
than the R.A.O.C. to transfer to the R.E.M.E. 
No encouragement to transfer—in fact, the 
reverse—is given to such officers, particularly 
the more senior ones. Apart from the lack of 
future for such officers in their own arms of the 
Service, it seems unfortunate that their train- 
ing, knowledge, and abilities are not being 
utilised in the new Corps. Many of them have 
honours degrees in engineering and are members 
of the Institutions of Electrical and Mechanical 
Engineers. A. B.C. 

January 10th. 








Try OrE CoNcENTRATES.—Experts attached to 
the Westinghouse Research Laboratories at Pitts- 
burgh have developed a method of electrostatic 
separation and have applied it to the concentration 
of tin ores. Tested on cassiterite ores containing 
1-5 per cent. tin, the machine devised and used has 
produced concentrates carrying 70 per cent. tin, 
and has secured recoveries as high as 95 per cent. 
Only laboratory tests have so far been made and 
detailed operation figures are not yet available. The 
ore, ground to a 20 mesh, is fed dry at a rate of 
10 Ib. per minute. The tests will be continued in an 
attempt to develop successful methods of com- 
mercial concentration of low-grade tin ores. 
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Obituary 





SIR HENRY MAYBURY 


Roap engineers throughout the country 
will learn with deep regret of the death, follow- 
ing a short illness, of Brigadier-General Sir 
Henry Maybury, which occurred at his home, 
“Four Winds,” Mousecroft Lane, Shrewsbury, 
on Thursday. last, January 7th. Sir Henry 
took a leading part in the conversion and 
remodelling of British roads to meet the 
increasing demands of motor traffic, and in the 
last European War he served in both France 
and Flanders in connection with the roads 
required by the Army. He was a member of 
important transport committees and a con- 
sulting engineer on road problems of ripe 
experience, and his death will be mourned 
by many friends. 


Henry Percy Maybury was born in Shrews-: 


bury in 1864, and on completing his educa- 
tion passed from school to the office of Mr. 
R. E. Johnston, who was at that time the 
chief engineer of the London and North- 
Western Railway Company. After serving 
five years, he entered municipal service in 
1892, becoming the engineer and surveyor to 
the town of Festiniog ; two years later he 
took up a similar position at Malvern. In 
1903 he was appointed engineer and surveyor 
to the County of Kent, where he began his 
work on motor roads. In that year the legal 
speed of motor-cars was raised to 20 m.p.h.! 
He initiated important road experiments at 
Sidcup, with the object of increasing the 
durability of road surfaces, and minimising 
as far as possible the effects of dust at the 
increased speeds then used. His work was 
appreciated, and he was invited to become a 
member of the Advisory Engineering Com- 
mittee of the Road Board, which had then 
been newly formed. About 1913 the Board 
decided to appoint a full-time Chief Engi- 
neering Officer, and Henry Maybury was 
selected to fill the post. In tackling the 
problem presented to him, Maybury divided 
the roads of Britain into three classes, the 
first two of which were selected to receive 
substantial grants towards their upkeep. 
Such a plan involved the appointment of a 
large staff of civil engineers, but the work had 
made satisfactory progress when the war 
broke out in 1914. The staff was scattered 
by the war; some went overseas, while 
others were employed in the construction of 
roads and other civil engineering work con- 
nected with British military camps. 

About the middle of 1916 Henry Maybury 
went to France to confer with the Engineer- 
in-Chief of the Allied Armies on road matters, 
especially the provision of Army roads. He 
was given the task of organising an engineer- 
ing road service in France, and when at a 
later date that organisation was merged with 
the transport services of the British Armies 
in France under Sir Eric Geddes, who was 
appointed Director-General of Transporta- 
tion, Maybury was appointed Director of 
Roads. In his new office he had charge of 
over 40,000 men, many of whom were quarry 
workers and skilled road workers in the 
Forces. He had to deal with some 4000 miles 
of roads, and he excelled in the task which 
was given him. His services were recognised 
by the bestowal of the C.B. and the Legion of 
Honour in 1917, and he became C.M.G., and 
later K.C.M.G. in 1919. He retired from the 
Army in 1919 with the rank of Brigadier- 
General. 

In 1919, under the Act which constituted 
the Ministry of Transport, the Road Board 
was absorbed in the new Ministry, and Sir 
Henry Maybury was appointed Director- 
General of the Roads Department in the 


Ministry. In the years which followed, some 
of them marked with industrial depression, 
he planned the construction of new arterial 
highways, and the modernising of existing 
roads, which gave considerable relief to 
unemployment. In 1928 Sir Henry resigned 
from his post, but he continued to work with 
the Ministry in an advisory capacity until 
1932. For some years he was Chairman of 
the London and Home Counties Traffic 
Advisory Committee, and he held that 
position from 1924 until 1933. He practised 
as a consulting engineer in Bush House, 





Sir HENRY MAYBURY 


Aldwych. He was a member of the Institu- 
tion of Civil Engineers, and after serving on 
the Council became President in the 1933-34 
session. He was also President of the Insti- 
tute of Transport in 1921-22. 








James Forrest Lecture 


Tue “Extreme Properties of Matter’ was 
the title taken by Sir Charles Darwin, F.R.S., 
for the lecture which he delivered at the Insti- 
tution of Civil Engineers on Tuesday last. He 
took a number of the more practically interest- 
ing properties of matter and described what the 
extreme values might be beyond which we 
could never hope to go. He opened his survey 
with the remark that forty years ago it would 
have been presumptuous to make such asser- 
tions, because they could have been upset by 
the discovery of a new material. But since the 
discovery of Atomic Number about 1912 it 
could now be said that there was no room for 
any new kinds of matter. We may confidently 
say, he remarked, that apart from a few 
transient exceptions of no practical import- 
ance, ‘‘ we have all the cards of the pack and 
that no one will produce a joker from his 
sleeve.” He then passed on to consider the 
characteristics of the solid state, and particu- 
larly of metals. In the case of a good steel, he 
said, theory would suggest a shear strength of 
about 1000 tons per square inch, in contrast 
with the 10 tons per square inch, which is roughly 
the actual value. After discussing the factors 
which cause the strength of metal, Sir Charles 
concluded that the ultimate strength conceiv- 
able is about one hundred times that of exist- 
ing materials. The lecturer then mentioned 
plastics, but dismissed them in a few words, 
and discussed fluids and gases. He then dealt 
with weight, the electrical properties of matter, 
and magnetism, and concluded with the follow- 
ing summary :— 

I have ranged over a wide field of properties 
of matter,.and had better summarise them in 
conclusion. I am going to do so in a fanciful 
manner, by taking a structure built out of all 





the extreme materials I have imagined and 


seeing what it is like. In view of the improb. 
ability of such a structure ever being achieved, 
you must pardon me for not having undertaken 
the considerable labour of producing working 
drawings of my structure. 

I propose to rebuild the ship ‘‘ Queen Eliza. 
beth,” My metal is one hundred times ag 
strong as that used in the re ship. I do 
not propose to go into complicated questions of 
design ; for example, the tension members 
can be immediately lightened one hundred 
times, but the thrust members will have to be 
much enlarged tubes in order to remain stable, 
I see no reason why I should not build the ship 
with one-hundredth of the weight of material, 
As the ironwork weighs something like 30,000 
tons in the present ship, my ship will weigh 
only 300 tons. Therefore to get the displace. 
ment I shall have to ballast it with nearly 
30,000 tons before I begin to put in the cargo, 
I immediately think of using material from a 
“white dwarf” star for this, and my ballast 
will then occupy about 17 cubic feet. How. 
ever, I now notice that there will be technical 
difficulties in this way of doing things, since 
I should have to keep it at a pressure of one 
billion atmospheres and at a temperature of 
100 million degrees, so I give up this idea and 
fall back on ballast made of metallic osmium, 
of which I shall require as much as 50,000 cubic 
feet, say, a block in the form of a cube of 12 
yards side. It is time now to attend to the 
machinery. Presumably I shall think of putting 
in an atomic engine, but the trouble is that 
whatever the engine itself may be like, so far 
as I can see it will have ultimately to raise steam 
for a turbine, so that my engine-room will still 
have to be quite large. For the “auxiliary 
machinery I will certainly take advantage of 
super-conductivity, so that the wiring of the 
ship will be cooled by liquid helium; it must 
be made of tin or lead wire, since copper is not 
@ super-conductor. The magnets in the 
dynamos will hardly be different from those 
already in use. 

This suggests a further flight of fancy. My 
ship on its journeys still has to contend with 
the resistance of water. Would it not be more 
economical to alter the composition of the sea 
into something less resistant ? If it is liquid 
helium II, I can economise in many ways. | 
shall need no special cooling for the super- 
conducting electric wires. I can leave out nine- 
tenths of the ballast, since the density of the 
sea is now reduced to one-tenth. It is possible 
that I can give up having an engine altogether 
by giving the ship a good shove at the start 
of the journey and receiving it on buffers at 
the end; I know too little about the real 
viscosity to judge of this. But the end of all 
my plans is tragedy. On account of another of 
its properties, the liquid helium II will irre- 
sistibly creep up the sides of the ship, over the 
bulwarks, across the deck, and down the com- 
panion ways, until it settles in the hold, in the 
effort to come to the same level inside as out. 
Deeper and deeper will grow the water in the 
hold, and deeper and deeper the ship will settle, 
until at last my imaginary ship will founder in 
the depths of the imaginary ocean ! 








Tue C.P.R. ‘‘ Six Express.”—Owing to the 
stoppage of silk imports from Japan, through- 
baggage cars which were formerly used on fast 
passenger trains of the Canadian Pacific Railway to 
transport raw silk from west coast ports to eastern 
textile mills have been released for wartime service. 
Fifteen cars of this type are now being transformed 
for use as baggage-express cars. The converted 
cars will become “‘ secondary ”’ cars, and will absorb 
excess baggage and express traffic from regular line 
baggage-express cars. The redesigned cars are only 
44ft. long, as contrasted with regulation baggage- 
express cars which measure 70ft. and 80ft. in length, 
hence their classification as ‘‘ second-line’’ cars. 
This car conversion programme eutailed the installa- 
tion of vapour heat equipment, lighting facilities, 
the installation of end platforms, communication 
doors and windows, and the alteration of side doors 
from freight type to passenger baggage type, 
together with other technical details. When current 
wartime demands on available express and baggage 
space subside, these converted cars may be equipped 
to operate independently on branch lines. For the 
present, however, they will perform wartime 





auxiliary service on the C.P.R.’s main lines, 
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Shipbuilding and Marine Engineering 
in 1942 


No. I1—(Continued from page 37, January 8th) 


N our first article we referred to the output 

of ships in Great Britain and the United 
States of America during 1942, and dealt 
with the question of faster cargo ships and 
the provision of refrigerated ships. We now 
pass on to some trends in propelling machin- 
ery design and other marine developments 
which were recorded in the period under 
review. 


Superheating for Standard Ships 


Last September Mr. E. W. Watts, a well- 
known British shipping owner, challenged in 
a letter to The Times the decision of the 
Admiralty not to fit superheaters in some of 
the earlier standard cargo vessels. Quoting 
figures taken from some of his own ships, 
Mr. Watts said that ships working with 
saturated steam were burning about 2000 
tons of coal more than that required by ships 
with similar engines designed to operate on 
superheated steam. In one of our leading 
articles of November 13th we pointed out that 
if a horsepower of round about 2300 was 
assumed, the figure given by Mr. Watts for 
ships using saturated steam was on the high 
side. Triple-expansion engines of that power, 
when working with saturated steam, usually 
use from 1-6 lb. to 1-8 lb. of coal per I.H.P., 
while the figure for similar machinery work- 
ing with superheated steam would be about 
1-35 lb. of coal per 1.H.P. 

While supporting Mr. Watts’ plea for the 
fitting of superheaters in standard ships, we 
defended the Admiralty decision on the 








BABCOCK “EXPRESS"’ 





BOILER 


ground that at the particular time when the 
decision was made there was an acute short- 
age of steel suited for making superheater 
headers and tubes, while at the same time it 
was not easy to obtain experienced sea- 
going engineers with experience in the 
running of superheated steam plant. Thus 
the Admiralty was called upon to choose 
between the increased economy for super- 
heater ships and the delays in getting them to 
sea and personnel difficulties ashore and 
afloat, on the other. 

Towards the end of the year there was, we 
recorded, an improvement in the supply of 
steel, which coincided with the insistent 
demand for saving coal. In the ships which 
were not fitted with superheaters, provision 
for fitting them was left, and superheaters 
were fitted in all American and Canadian- 
built standard cargo ships. It is now the 
practice to fit superheaters in all new 
standard ships, and it may be assumed that 
when suitable opportunities occur, super- 
heaters will be fitted to the ships’ engines 
now working on saturated steam. In the 
case of ships requiring higher powers, with 
geared turbine machinery, using steam at 
high pressures and higher superheats, the 
trend of design seems along the lines of 
separately fired superheaters, both for naval 
and mercantile water-tube boilers. 


Naval Propelling Machinery 


In his article on “ Some Signposts from 
the Naval Events of 1942,” the late Mr. H. C. 





BABCOCK DUAL-FIRED BOILER 


Ferraby, writing in our issue of January Ist, 
paid high tribute to the performance of 
British warships at sea. Such excellence has 
only been made possible by the careful work 
of many firms. During the war little may be 
said of the actual progress made in design, 
but we understand that new designs of naval 
boilers have been produced, and are under 
construction. For destroyers, well - tried 
boilers of the Thornycroft and Yarrow water- 
tube types have been built, while for the 
smaller ships, such as corvettes and mine- 
sweepers, boilers of the Howden-Johnson and 
the Babcock and Wilcox “ Express” type 
have been successfully adopted. A general 
view of one of these boilers is reproduced 
herewith, which is typical of the type which 
has been built not only at the works of the 
designers, but also by other boiler firms under 
licence. 


Propelling Machinery for Merchant Ships 


In connection with the standard ships 
built in Great Britain and America, many 
triple-expansion engines and Scotch boilers 
were completed in 1942 by well-known marine 
engine builders and by some general engineers 
who have greatly assisted the increased pro- 
duction of marine engines. The production 
of geared turbine machinery steadily 
increased, but a limiting factor seems to be 
the quick production of accurately cut 
modern reduction gearing. The service 
rendered to this side of the marine industry 
by the late Sir Charles Parsons was empha- 
sised in the Parsons Memorial Lecture, 
delivered by Dr. Stanley F. Dorey, which was 
summarised in our issues of September 18th 
and 25th. 

Oil engine builders were very busy during 
1942, and are likely to be fully employed in 
the present year, on all the leading types of 
British-built oil engines. In America a 
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certain number of oil engines of the marine 
type were built, and there seems to be a 


trend in the direction of higher speeds with 
indirect drives, such as reduction gears, and 
magnetic couplings. The “V ” type engine 
was prominent in both American and 
German. designs. 

It is satisfactory to learn that the capacity 
of British electrical manufacturing firms is 
now being further used by the Admiralty for 
the production of main propelling machinery 
for ships built to private owner’s account, 
and there is no doubt that increasing use of 
this capacity will be made as opportunity 
offers. 


Some Interesting Boiler Installations 


In our last article we referred to the con- 
struction in this country of several boilers 
under licence, of the latest Foster-Wheeler 
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the economiser, which is of Foster-Wheeler 
design, constructed by E. Green and Son, 
Ltd., of Wakefield. It comprises a centre 
steel tube, on the polished surface of which 
short broached cast iron sections of gilled 
tubes are pressed, giving a metal-to-metal 
contact with a high ratio of heat transmis- 
sion. In the case of many ships’ installa- 
tions, the economiser, it is found, deals 
effectively with the heat remaining in the 
flue gases, and it is only necessary to fit an 
air heater when multi-stage feed systems are 
employed and low funnel temperature gases 
are called for. The boiler pressure used in 






these installations is 450 Ib. per square inch, 
with a superheated steam temperature of 
750 deg. Fah. The boiler efficiency claimed 
under working conditions is 87 per cent. 

An interesting machinery installation is 
that which was adopted for the Australian 
fleet of twelve standard cargo ships, built 
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ARRANGEMENT OF A PAIR OF FOSTER-WHEELER BOILERS 


“4D” type. By courtesy of Foster, Wheeler, 
Ltd., of Aldwych House, London, W.C.2, 
we reproduce herewith a section through a 
pair of these new boilers, as used in the new 
cargo liners now being constructed for the 
Ministry of Wan Transport and for private 
shipping firms. The design is generally on 
the lines of that adopted in America for the 
8000 S.H.P. C3 standard cargo liners. Some 
changes, it may be noted, have been made 
to bring the design in accordance with British 
Boiler practice. Thus the former header at 
the outside top corner of the boiler has been 
dispensed with. Our drawing shows the neat 
design adopted, which only occupies a floor 
space of about 35ft. by 12ft., with a height 
to the base of the funnel of only 21ft. The 
general flow of the gases from the combustion 
chamber through the generating tubes and 
the superheater unit, down to the bottom of 
the economiser and up through the air 
heater to the uptake, may be noted. Atten- 
tion may be drawn to the arrangement of 








and now under construction in Australian 
yards. They are single-screw ships, the main 
propelling machinery consisting of a set of 
triple-expansion engines, with a Bauer-Wach 
exhaust turbine. In each ship there are a 
pair of Babcock standard boilers, having a 
total boiler heating surface of 7212 square 
feet and a superheater surface of 1240 square 
feet, and a working pressure of 240 lb. per 
square inch, superheated to 620 deg. Fah. 
The boilers, one of which we show in the 
Babcock Australian works, are of special 
interest, in that they are arranged for dual 
firing, Babcock-Erith mechanical stokers for 
coal and Babcock oil-firing equipment for 
oil, such an arrangement making it possible 
to pick up the most convenient bunkers at 
any particular port. Being war programme 
ships, the boilers are not equipped with air 
heaters, but provision is made for the addi- 
tion of economisers or air heaters at a later 
date. The total weight of the boiler plant 
per ship, including superheaters, mechanical 













stokers, oil burners, and water, is only 162 


tons. The installation is fitted with both 
induced and forced draught, so that the boilers 
can be steamed under conditions of balanced 
draught. The careful marking of the boiler 
sections for re-erection may be noted. 

In the smaller sizes of oil tanks some ships 
are using a pair of Babcock header type 
boilers, which are neatly arranged in the 
after part of the ship. They are single-pass 
units, having a total heating surface per ship 
of 10,184 square feet, the superheater surface 
being 1650 square feet, and the air heater 
surface 6240 square feet. The boilers are 
oil-fired and work at a pressure of 450 lb. 
with 670 deg. of superheat, with forced 
draught. The steaming weight is 153 tons 
per ship. 

An interesting ship built to the order of 
one of our leading oil tanker companies is a 
17,000-ton oil tanker, for which electric 
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IN A SHIP 


drive has been chosen. The propelling 
machinery, which is designed by the British 
Thomson-Houston Company, will have a 
designed output of 13,000 S.H.P. on a single 
screw. The main turbines, alternators, and 
motors will all be built by the B.T.H. Com- 
pany, and steam will be taken from three 
standard Babcock boilers. The total heating 
surface per ship is 18,318 square feet, with 
an air heater surface of 14,750 square feet, 
the working pressure being 450lb., with 
steam superheated to 750 deg. Fah. These 
boilers are arranged to work on forced draught 
only and they weigh per ship in steaming 
condition 312 tons. 

In a new cargo liner built to the order of 
a private shipping firm, which is a twin-screw 
vessel of about 10,000 S.H.P., three main 
Babcock boilers are installed, with two Scotch 
boilers working at a lower pressure for supply- 
ing steam to the auxiliaries and deck winches. 
They are of the standard Babcock type, and 
are shown in the accompanying drawing. 
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The total, heating surface is 13,740 square 
feet, the air beater surface 13,500 square 
feet, and the superheater surface 2334 square 


feet. The steam conditions are similar to 
those mentioned above. Oil firing is fitted, 
and the steaming weight per ship is about 
266 tons. 

In the instance of a smaller ship built for 


Air Heaters 
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Wach exhaust turbines, having a designed |turn have been manufactured in large quan- 


output of some 9000 8.H.P. for this ship. 
In addition to the two Babcock boilers, 


tities for use in equipment for the retipping 
of machine tools. 


which operate under forced draught, with a Wind 


total heating surface of 12,120 square feet, 
a superheater surface of 3650 square feet, 
and an air heater surface of 12,320 square 
feet, with a working pressure of 240 lb. and 


ARRANGEMENT OF THREE BABCOCK BOILERS IN A CAR 


private owners, it was intended to adopt 
turbine machinery, as installed in a former 
sister ship. Owing, however, to difficulty 
with the delivery of geared turbines and 
reduction gearing, it was decided to use a 
twin-screw arrangement of Kincaid triple- 
expansion engines, equipped with Bauer- 


620 deg. Fah. superheat, there is one Scotch 
boiler for the auxiliary and deck machinery, 
which operates at the same pressure as the 
main boilers. The steaming weight of the 
main boiler installation is about 226 
tons. 

(To be continued) 








Electrical Engineering in 1942 


No. I1I—(Continued from page 40, January 8th) 


Transformers 


Pea in the building of large power 
transformers by Ferranti, Ltd., was repre- 
sented by two 45,000-kVA and one 60,000- 
kVA, 132-kV, three-phase transformers for 
the Central Electricity” Board. These units 
are fitted with on-load tap-change gear for 
a range of 20 per cent. A second unit of 
40,000-kVA capacity, also fitted with on-load 
tap-change gear, was put into service in a 
large power station. Work for the export 
market included five 40,000-kVA banks of 
88/10-kVA transformers, three 33,000-kVA 
banks of 110/11-kV transformers, and one 
20,000-kVA bank of 110/6-kV transformers. 
The “ stress control.” method of design intro- 
duced by Ferranti, Ltd., to give increased 
protection against lightning surges was 
further developed. Full-scale surge tests 
were carried out during the year on a 60,000- 
kVA, 132,000-volt, three-phase transformer. 
Surges of standard wave shape and of ampli- 
tude up to 915 kV were applied, the high- 








tension bushing protective gaps being 
removed for the purpose...Subsequently, in 
order to simulate flash-over conditions in 
service and to subject the transformer to a 
chopped surge, the standard protective gap 
of 26in. was fitted. Fig. 16 shows a surge 
being chopped by this gap at 4-2 micro- 
seconds. The transformer successfully with- 
stood all these tests. Surge amplitudes up 
to 915 kV compare with a standard surge 


strength of 645 kV specified for this class of |the Ward-Leonard LIlgner principle. 


transformer in the latest A.I.E.E. speci- 
fications. z 

Contracts received by Brush Electrical 
Engineering Company, Ltd., included one 


The modernisation on somewhat novel lines 
of an underground winding plant in a 
Portuguese metalliferous mine was success- 
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fully completed by the Metrovick Company 
The mine’s generating plant is 500 volts D.C. 
and originally the winder was driven by a 
200 H.P. series wound rheostatically con- 
trolled D.C. motor, which imposed a severe 
strain on the power system and had very 
coarse speed regulation. These troubles have 
been overcome very satisfactorily by replac- 
ing the winder motor by a 130 H.P. shunt- 
wound machine and installing a D.C.—D.C. 
equalised motor generator set to operate on 








nen —— 


TIMING CYCLE = 2 MICRO SECONDS. 


“Tre Encinecr’ 


FIG. 16—-CHOPPING OF SURGE—FERRANTI 


The 
motor generator set comprises a variable- 
speed compound-wound motor, driving a 
92-kW variable-voltage shunt-wound semi- 
compounded generator and a solid disc steel 


covering a large number of various sizes of | fly-wheel. The slip regulation of the equaliser 


distribution types ranging from 75 kVA to 
500 kVA. Among the larger sizes were a 
10,000-kVA and two 7500-kVA transformers 
with a ratio of 33/11 kV, each provided with 
on-load tap-changing equipment, and three 


set is produced automatically by the special 
load-speed characteristic of the motor, and 
a considerably greater tonnage of ore is now 
being wound without the slightest distress 
to the power system. Other features of this 


5600-kVA transformers having a range of | installation are automatic contactor starting 


6300/3150 volts. Small air-cooled single- 
phase transformers with a single secondary 


of the equaliser set, automatic current-peak 
limitation on the winder motor, conversion 
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of the brake control to the Metrovick ‘‘ two- 
lever ’’ system, and adoption of the Metro- 
vick-Lilly system of overwind and over- 
speed prevention ; also the special enclosure 
and insulation of the whole of the apparatus 
against dripping water and warm humidity. 

A notable addition to the comparatively 
few large Ward-Leonard winding plants in 


structure to elevate the trolley base to suit 
the high overhead line. Two other loco- 
motives supplied to an oil refinery are of 
interest in that the narrow gauge necessitates 
departure from the normal arrangement 
with axle-mounted motors. For this gauge, 
2ft. 6in., a traction motor is mounted on the 
frame structure and transmits through 
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Fic. 17—2190 H.P. MINE WINDER MOTOR FOR SOUTH AFRICA—B.T.H. 


the country was represented by the commis- 
sioning in October of the 2500/5000 H.P. 
winder at a Durham colliery. 

Another important plant commissioned at 
a Scottish colliery consists of a 1000/2000 
H.P. A.C. geared winder equipped for 
dynamic braking on the Metrovick system. 

Amongst the winder orders completed by 
B.T.H. was a Ward-Leonard equipment for 
a South African winder, capable of raising a 
net load of 8 tons per wind from a depth of 
nearly 6000ft. at a speed of 3000ft. per 
minute. The equipment includes two direct- 
coupled D.C. motors (Fig. 17), rated at 
2190 H.P. (total peak load 11,000 H.P.) at 
52 r.p.m., operating from a motor generator 
set consisting of two D.C. generators rated 
at 1650 kW each (total peak output 8250 kW), 
driven at 496 r.p.m. by a slip-ring induction 
motor rated at 3600 H.P. (peak rating 9000 
H.P.), 1900/2300 volts. 


Traction 


The Metrovick Company recently received 
an order for ten locomotives for the South 
African Railways, exactly duplicate of the 
164 already supplied. It will be recollected 
that these locomotives are for a 3ft. 6in. 
track gauge and 3000-volt D.C. operation. 
Weighing each 69 tons and rated at 1200 H.P., 
they are arranged for multiple-unit opera- 
tion, so that two or more can be coupled 
and run as one unit. 

Trolleybus and tramcar developments were 
negligible, owing to the prevailing conditions, 
and there was no other railway business to 
be reported for the same reason, with the 
exception of several demands for shunting 
locomotives for. industrial duties. During 
the year the sixth 22-ton double-bogie 
shunting locomotive for the Broken Hill 
Proprietary Company,’ Ltd., of Australia, 
was placed in service. A 13-ton battery 
locomotive was supplied to a steel works and 
a duplicate is now on order. A 17-ton trolley 
type shunting locomotive for handling coal 
trains was supplied to a power supply 





station. Operating at 500 volts D.C. on the 
standard 4ft. 8}in. gauge, it is fitted with a 


double-reduction gears and a jack shaft. 
The nominal rating is 72 H.P. on the 500-volt 
supply. 
Welding Equipment 

To meet the extensive demand for A.C. 
welding plant, particularly in dockyards, 
Brush Electrical Engineering Company, Ltd., 
developed a range of welding types complying 
with the latest B.S. specification No. 1071— 
1942. Sizes are available for three-operator, 
six-operator, and twelve-operator sets, with 
a welding capacity of 300 amperes per 
operator. 
Rolling Mills 

A notable example of control equipment 
for rolling mill auxiliaries by Metrovick is 
found in an enclosed type contactor equip- 
ment with a control desk for automatic 





Automatic control of the strip is giyen when 
cutting the strip into sheet blanks. Twelve 
D.C. motors of 1 H.P. to 30 H.P. are involved 
in the automatic sequence. The same plant 
also covers Ward-Leonard control of four 
motors of 2 H.P. to 8 H.P. for the strip 
stretching, coiling, and levelling, and also the 
main drive for a 150 H.P. finishing mill. A 
600 H.P. D.C. open-type contactor reversing 
panel, which was built for a rolling mill, is 
interesting on account of the fact that the 
scheme covers both time and current control 
of acceleration, so that if the conditions are 
such that the machine does not accelerate 
fully under current control, time control 
comes into action automatically. 

For driving a general-purpose 2lin. three- 
high mill without fly-wheel, the B.T.H. 
Company is building a D.C. motor rated 
3000/4000/4000 H.P., 100/134/180 r.p.m., 
785/1050 volts, complete with rectifier and 
transformer equipment suitable for supplying 
it from the 11,000-volt A.C. mains. Grid 
control of the rectifiers will be used for start- 
ing, and the working speed range will be 
selected by off-load tap changing on the 
supply transformer, the speed being subse- 
quently adjusted by motor field control. 
Remote control of starting, stopping, and 
speed adjustment will be provided by means 
of push buttons and control switch mounted 
on @ desk in the mill. An equipment for 
driving a four-high reversing cold strip mill 
includes an 800 H.P. motor for driving the 
mill, two special 150 H.P. motors for driving 
the coilers, and a motor generator set driven 
by a 950-kVA synchronous motor for supply- 
ing these machines under Ward-Leonard 
control. Screw-down motors and other 
auxiliaries are also included. In this type of 
mill the metal is unwound from a coiler under 
automatically controlled tension, passed 
through the mill and rewound on a second 
coiler, also under automatically controlled 
tension. At the end of the pass the mill is 
reversed and the functions of the two coilers 
are interchanged. The control involved is 
necessarily of a somewhat elaborate character 
and includes desks from which the operator 
can, by means of push buttons and master 
switches, inch any or all of the motors for 
threading, start, accelerate to any desired 
speed, and stop the mill, adjust ingoing and 
outgoing tensions, and operate the screws 
either independently or together. The con- 
trol equipment must automatically control 





control of strip edging, shearing, or coiling. 


the speed of the two reel motors, not only in 
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accordance with the mill speed, but also in 
dependence on the diameter of the coil, at 
the same time maintaining the tensions con- 
stant at their pre-set values. Furthermore, 
the tensions must be maintained, not only at 
constant speed, but also during acceleration 
and retardation. The equipment in hand, 
which embodies the experience of B.T.H. 
engineers with a considerable number of cold 
strip mills, provides all the features described 
above. 
(To be continued) 





L.N.E.R. Mixed Traffic Engine 








We were informed too late for inclusion in 
our review of locomotives of 1942 that the 
L.N.E.R. had introduced a new 4-6-0 mixed 
traffic engine to deal with heavy passenger and 
fast freight traffic. It is capable of working 
over all companies’ systems to the greatest 
possible extent with the minimum of restric- 
tions. 

The new engine, illustrated herewith, was 
built at Darlington to the design of Mr. Edward 
Thompson, C.M.E., and has a tractive effort 


castings other than those named have been 
eliminated. 

The tender is the L.N.E.R. standard tender 
of 4200 gallons capacity. 

It is proposed that engines of this class shall 
be given the names of antelopes, and the first of 
the class, ‘‘ No. 8301,” has been appropriately 
named ‘‘ Springbok,” in commemoration of the 
recent visit of General Smuts to this country. 

The leading particulars are as follows :— 


Cylinders (two) 20in. by 26in. 
Wheels : Bogie 3ft. 2in. 
Driving Sep aod 6ft. 2in. 

Boiler ; Evaporative surface ... 1,676 sq. ft. 
Superheater surface ... 344 sq. ft. 
Grate area ... 27-5 sq. ft. 
Pressure 225 Ib. 

Total adhesive weight... ... 117,600 Ib. 

Tractive effort (85 per cent.) ... 26,878 lb. 








Oil-Coal Mixtures for Boilers 


THE mixing of oil and coal to produce a 
liquid fuel suitable for use in many industrial 
oil-burning furnaces has been suggested by the 
American Bureau of Mines as one possible 
means of alleviating the current fuel oil shortage 
in the Eastern seaboard States. The Bureau, 








in co-operation with oil and coal companies, 





which the comp-site fuel would be delivered 
to industrial consumers just as fuel oil is now 
delivered. The consumers could use the fuel 
without altering their oil burners or furnaces, 
the Bureau believes, and this feature makes the 
plan particularly attractive, since no copper, 
steel, or other vital materials would be needed 
to convert existing equipment. If an oil 
shortage forced these plants to install stokers 
or pulverised coal in all their furnaces, it would 
create a heavy demand for steel and other 
metals. 

Reviewing former investigations of the oil- 
coal problem, especially during 1917 and 1918 
in connection with an organisation of American 
shipping, insurance, and oil companies, known 
as the Submarine Defence Association, the 
Bureau points out that the chief problems in 
blending oil and coal into a suitable fuel consist 
of keeping the coal particles from settling to 
the bottom of the tank and preventing the 
mixture from clogging tubes and burners 
during combustion. Furnaces designed exclu- 
sively for oil may have relatively small combus- 
tion spaces, small gas passages, and no means 
for removing ash from the furnace, according 
to the paper presented by Dr. Schroeder. In 
such cases the mixing of coal with oil must be 
done with care, for the combustion of the oil 
may be completed in the furnace while unburned 








greater than that of any of the company’s present 
locomotives forthe class of work envisaged, except 
the “ Pacific” and ‘Green Arrow” classes, 
and its availability, due to its weight and wheel 
arrangement, is appreciably greater than either 
of thesétwo classes. There is, however, nothing 
markedly new in the design. By incorporating 
the best features of the existing designs in one 
unit with such minor detail modifications as 
were required, the expense of providing new 
patterns, jigs, and tools has been almost 
entirely avoided. 7 

The cylinders, for instance, have been cast 
from existing patterns, but the steam passages 
have been altered to give the most direct flow 
of steam possible, and the valve travel has been 
lengthened to 63in. by modifying the quadrant 
link. 

The boiler is the same as that fitted to the 
L.N.E.R. 4-6-0 “B17” class locomotive with 
the pressure increased from 200 Ib. to 226 Ib. 
per square inch, and as this boiler is at the 
present time supplying the three 17}in. cylinders 
on the existing ‘‘ B 17” engines satisfactorily, 
it will clearly be fully up to demands. 

The wheels, which are to existing standards, 
are 6ft. 2in. diameter. 

One notable departure from normal practice 
has been made in that, except for the wheel 
centres, buffer sockets, and the horns, the parts 
normally supplied in cast steel have been 
fabricated in the company’s shops, and all steel 











L.N.E.R. MIXED TRAFFIC LOCOMOTIVE 


has for several months been studying the use 


of this type of fuel, and it appears, it is said, | gas 


that the problems can be solved. 

On the basis of a preliminary investigation, 
the Bureau believes that many industrial 
furnaces could utilise this oil-coal fuel without 
material alterations in boilers and burners. 
Certain types of furnaces probably would, it is 
estimated, save 30 to 35 per cent. of the oil 
ordinarily consumed. The Bureau recommends 
that a survey should be made of all oil-burning 
plants on the East Coast and that an intensive 
investigation should be conducted into the pre- 
paration and burning of this composite fuel. 
The success of the plan, it is recognised, depends 
on certain undertermined factors, one of which 
is to obtain the necessary pulverising machinery 
to grind the coal before it can be mixed with 
the oil. 

The first public announcement of the Bureau’s 
current work in this field was made at St. Louis 
on October Ist, 1942, at a fuels conference held 
in conjunction with a regional meeting of the 
American Institute of Mining and Metal- 
lurgical Engineers. On that occasion, Dr. 
W. C. Schroeder, Assistant Chief of the Bureau’s 
Fuels and Explosives Service, presented a paper 
on “ The Use of Mixtures of Oil and Coal in 
Boiler Furnaces.” At the present time, the 
Bureau considers, the most feasible plan would 
be one which contemplated the mixing of 
pulverised coal and oil in a central plant, from 











coal particles reach the boiler tubes. The small 

passages may be plugged by coal and 
ash, particularly if the ash has a low fusion 
temperature. 

In preparing a composite fuel, the Bureau 
recommends using a bituminous coal which 
has a low ash content with a high fusion tem- 
perature. Grinding as fine as possible will help 
to secure rapid combustion, and the use of a 
tar to keep the coal particles suspended in the 
oil may, it is thought, be helpful. It may also 
be necessary to provide some means (probably 
by hand) for periouically removing the ash from 
the bottom of the furnace. Finally, the Bureau 
states that it may be impossible to operate a 
boiler at the same high rating as that attained 
with oil, as this factor will depend upon the 
combustion space, the size of the gas passages, 
the amount of ash in the coal, and the fusion 
temperature of the ash. 

In discussing the preparation of oil-coal fuels, 
the Bureau points out that the problem can be 
approached from three points of view, namely, 
to make a mixture stable enough that no 
settling will occur, to provide stirrers in storage 
and transportation equipment, or to mix the 
oil and coal at the plant where they are to be 
used. The last procedure would make it 
necessary to pulverise coal at the plant or to 
ship it to tho plant, requiring careful handling 
to minimise the hazards from accidental 
inflammation of suspensions of coal dust in air. 
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Tractor-Trailers for Trans- 
porting Bombers 


WueEn the Ford aircraft factory at Willow 
Run reaches full production within the next 
few months, the output will be one complete 
“Liberator ’’? four-engined bomber and two 
partly assembled ‘“ Liberators”’ every hour. 
Already the flow is steadily mounting, and 





TRACTOR- TRAILER ON THE ROAD 


several complete sets of partly assembled air- 
craft are leaving Willow Run daily for assembly 
plants in the south-west of the United States, 
in addition to a considerable number which fly 
away from the Willow Run aerodrome. This 
division of production methods has been neces- 
sitated by the fact that Willow Run was 
designed to produce one “ Liberator ’’ an hour, 





OP: 





* LIBERATOR’? PARTS INSIDE TRAILER 


and the final assembly line was planned accord- 
ingly. Under actual production conditions it 
has been found that the mass-production 
methods adopted permit the manufacture of 
the parts of three “‘ Liberators ’’ an hour where 
only one had been thought possible. Since the 
space required for the assembly line to handle 
one of these large bombers an hour is 3100ft. 


than that available at Willow Run would be 
required to cope with the complete assembly of 
three “‘ Liberators ” an hour. 

Two assembly plants capable of handling 
these partly built aircraft were already in exist- 
ence in the south-western States, about 1800 
miles from Willow Run, and the United States 
Government decided to utilise them rather 
than build new factories in Michigan, where the 
man power, housing, and passenger transport 
problems are already acute, owing to the great 





growth of war factories in that State. To trans- 
port the partly assembled aircraft, special 
trailers, illustrated. herewith, have been 
designed. These trailers are slightly more than 
60ft. long, 7ft. 6in. wide, and 10ft. high. No 
space inside the trailer is wasted, and the parts 
are carried to their destination without jarring. 
Two trailers can carry all the components for 
one aircraft. One trailer carries the complete 
fuselage and two rudders. The other contains 
the centre wing section, the two outer wings, 
cowling, &c., for the four engines, two elevators, 
and the bomb-aimer’s enclosure on the lower 
deck. 

The tractors have two 100 H.P. engines with 
synchro-mesh control. If one engine fails, the 
other is powerful enough to pull the loaded 
trailer at a reasonable speed until a repair 
station is reached. The combination tractor- 
trailer keeps moving twenty hours out of the 
twenty-four. The drivers alternate in five-hour 
shifts, leaving four one-hour periods for eating 
and servicing. The cabs of the tractors are 
air conditioned, and space is provided for sponge 
rubber mattresses for the relief driver. The 
tractors are not kept waiting while loading 
and unloading is in progress. Extra trailers 
are used, and a tractor detached from its load 
upon arrival at the final assembly plant is 
coupled immediately to an empty trailer for 
the return trip, and vice versd. Five days are 
occupied on the single journey. 








Sixty Years Ago 





A LocomottryE BorLER Explosion 


Can a steam boiler ever explode as the result 
of other than strictly preventible causes ? We 
presume that to-day no engineer would admit 
such a possibility, but in earlier times reputable 
members of our profession firmly believed that 
on rare occasions boilers could explode by 
‘the sudden generation of a very large volume 
of steam,” which, acting with irresistible force, 
could burst into a thousand pieces even a new 
and perfectly constructed boiler. When other 
explanations of a boiler explosion failed to meet 
the facts, this fatalistic theory was commonly 
adopted as a last resort. In our issue of 
January 19th, 1883, we find it advanced by 
Major-General Hutchinson in his report to the 


in the total destruction of a North British loco. 
motive near Dunbar on September 4th, 1889. 
The engine, built in 1876, had left the Cowlairs 
shops in March, 1882, after a complete over. 
haul, and on June 23rd, and again on August 
28th, the fire-box had been examined and had 
been reported to be in good condition. On the 
second-named date a new fusible plug had been 
fitted as a matter of routine. The working 
pressure was 140 lb., but there was clear evid. 
ence to show that the safety valves were 
adjusted to start blowing off at about 125 lb, 


The engine, hauling 4 train of wagons, left 
Leith Walk at 8.15 p.m. on September 4th, 
1882. It should have stopped at Portobello 


to pick up some additional wagons, but instead 
ran straight through to Dunbar, where a pilot 
engine -was attached to the rear of the train, 
At 9.47 p.m., just after the train had left 
Dunbar ‘and while it was ascending a rising 
gradient, the boiler of the engine exploded with 
enormous violence, some parts being thrown 
to a distance of nearly 500 yards. The fireman 
and driver were killed. Subsequent inspection 
failed to reveal any defect which might have 
caused the mishap. In particular, the new 
fusible plug was found in perfect condition and 
intact. The boiler of a sister engine was tested 
hydraulically and not until a pressure of 
500 Ib. was reached was any sign of distress 
noticed. The steam pressure gauge was only 
slightly damaged by the explosion, and when 
tested was found to register correctly up to 
200 lb. “Major-General Hutchinson was unable 
to come to any other conclusion than that the 
boiler burst “‘ by a sudden generation of very 
high-pressure steam,” with which the safety 
valves were unable to deal. With that opinion 
we found ourselves in agreement.... There 
was an element of mystery in the accident of 
@ personal as well as a mechanical nature. At 
Piers Hill the train slackened speed, and a third 
man—said to be an Edinburgh wine merchant 
and presumably a friend of the driver—boarded 
the engine. It was thought that’to hide the 
presence of this stranger was the reason why 
the driver subsequently ran through Porto- 
bello without stoppimg. At Dunbar the 
stranger was challenged by a guard, but 
removed suspicion by stating that he was “a 
locomotive inspector out testing coal.” We 
gather that he, too, lost his life when the engine 
exploded. 








Safety of Life at Sea 





In a “ Guide to the Preservation of Life at 
Sea after Shipwreck,” which has just been 
published by the Stationery Office, price 4d., 
it is shown that the study of the records and 
experiences of survivors from shipwreck, which 
have been collected during the period of the war, 
shows that where there is knowledge of and pre- 
paration for perils which have to be faced, then 
the chances of survival are increased. Such 
knowledge, moreover, assists in reducing bodily 
discomfort, and maintaining morale, both of 
which are factors that improve the general con- 
dition of the rescued persons. The newly issued 
Guide has had its origin in a Committee which 
was formed in October, 1941, on ‘‘ The Care of 
Shipwrecked Personnel.’’ It carried on its 
work under the chairmanship of Surgeon Vice- 
Admiral Sir Sheldon Dudley, and’was appointed 
by the Medical Research Council to examine the 
conditions to which men of the Navy, R.A.F., 
and Mercantile Marine may be exposed after 
loss of ship or aircraft, and to examine and 
report upon the physiological aspects of those 
conditions. The guide book which has been pre- 
pared as a result of those investigations is the 
product of pooled knowledge of both scientists 
and sailors, and it combines the body of sea- 
faring experience with the results of scientific 
research. Much of this research work has been 
carried out by volunteers under rigorous con- 
ditions and the suggestions made are practical 
and have a scientific basis. The Guide is par- 
ticularly recommended to officers of the Royal 
Navy and the Merchant. Navy, and it is also 
expected that it will form a useful text-book in 





Board of Trade on an explosion which resulted 





long by 700ft. wide, a much greater space even 


nautical schools. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer. 


The prices quoted herein relate to bulk quantities. 


America’s Tungsten Supplies 

As in Great Britain, the loss of supplies of 
tungsten from the Far East as a result of the course 
of the war in that part of the world, has created 
some stringency in the United States, but in an 
article in The Foreign Commerce Weekly, the official 
publication of the United States Bureau of Foreign 
and Domestic Commerce, it is stated that other 
American Republics are increasing the production of 
tungsten to help supply the increased demands for 
this vital alloy material for the United Nations’ war 
industry. The chief producers of tungsten in the 
Americas are Bolivia and Argentina, both of which 
countries signed agreements for the sale of their 
exportable tungsten to the United States in 


November, 1942. The Pan-American Union, in an | T9 


annual survey of Argentine commerce, states that 
Argentina is expected to increase its tungsten pro- 
duction to an annual rate of about 3000 tons to fulfil 
its contract with the United States, Argentina’s 
tungsten production in 1938 was approximately 
2000 tons and represented about 3-5 per cent. of 
the world production. Formerly about 10 per cent. 
of the world’s tungsten came from the other 
Americas, but this proportion may have been 
changed in view of the necessity of developing new 
sources of supply with the closing of former sources 
in China and elsewhere, In addition to Bolivia and 
Argentina, some tungsten is produced in Peru, 
Mexico, Brazil, and Chili. The Foreign Commerce 
Weekly points out that it is typical of many strategic 
materials that the Americas are now supplying 
partly in replacement of supplies formerly obtained 
outside the western hemisphere. 


The Pig Iron Market 
Trading in pig iron has become rather 
quiet following the burst of activity before the end 
of the year. Consumers for the most part have 
received their allocations and placed their orders for 


delivery over the first quarter of 1943. Transport | Pe 


delays this year during the Christmas period were 
comparatively light, since a warning had been issued 
that unless wagons were quickly unloaded and 
returned a truck shortage was probable, and this 
warning had the desired effect. Producers of high- 
phosphoric pig iron are experiencing a quiet demand 
and stocks are available in Northamptonshire and 
Derbyshire, these areas being the chief sources of 
supply of this class of pig iron. There is active 
business passing in low and medium-phosphoric 
iron and in refined pig iron, the demand for these 
irons being largely from the engineering foundries. 
The pig iron industry is receiving steady supplies of 
raw material. In a number of instances foundries 
have succeeded in accumulating considerable stocks 
of coal to provide for emergencies during the winter 
months. The price of Durham coke has now been 
increased by Is. 6d. to £3 10s. 9d. This movement 
was expected, but it is unlikely that there will be 
any immediate increases in prices of iton and steel 
owing to the arrangements which exist between the 
iron and steel industry and the . The 
hematite position has not materially changed for a 
long time and does not appear to be getting worse. 
Prospects of obtaining ore from North Africa have 
encouraged hopes that it will be possible to extend 
the production of this class of pig iron, and further 
news is eagerly awaited. No hematite pig iron is 
released for any but essential purposes, and consider- 
able quantities of low-phosphoric and refined iron 
are being used for purposes for which formerly 
hematite would have been considered necessary. 
As a result there is some tightness in the position 
of these irons, but the Control sees to it that con- 
sumers employed upon essential work receive ade- 
quate supplies. Large quantities of basic pig iron 
are being consumed at the steel works and supplies 
are well maintained. The demand is on as heavy 
a scale as at any time during the war, and the 


. general expectation is that it will increase during 


the early part of 1943. 


The Midlands and South Wales 


The iron and steel works in the Midlands 
are operating under great pressure from consumers, 
who are requiring large quantities of finished steel. 
In many cases the producing works have sold their 
output for the first quarter of 1943, and, owing to 
the e: ding demand, they are being pressed to 
accept further orders, which few of them are in a 
position to do. As at the opening of last year and 
throughout 1943, the demand for plates and alloy 
steels is the most prominent feature of the position. 
The manufacture of alloy steels is many times ter 
than at the outbreak of the war. It is said that all 
available plant has been put into operation, but 
nevertheless the Control is pressing for larger 
outputs. The expanding use of this steel marks the 
heavier production of aircraft, armaments, and 








munitions with which the present year has started. 
The requirements of the shipyards and tank makers 
are also steadily growing and their demands are 
taxing the resources of the plate mills. In several 
instances the works have sufficient orders for plates 
on their books to keep them busy until the end of 
June, 1943. There is a heavy production of steel 
bars and the demand has grown noticeably during 
the past month, so that it is not easy now for con- 
sumers to place orders for the large-diameter bars 
for near delivery. Whilst the bulk of the demand is 
for sizes 3in. and over, there is a considerable volume 
of business passing in small bars, and this is keeping 
the rolling mills busily employed. These latter are 
also making big outputs of small sections, which are 
uired principally for Government purposes. 
The steel works in South Wales are heavily engaged 
on Government requirements; but, heavy as are 
outputs which have been achieved, the makers are 
concentrating on plans to expand production. There 
is an increasing demand for billets, supplies of which 
are being well maintained. There has been rather a 
better demand for sheet and®tinplate bars, as the 
tinplate works are rather more busy than they have 
been. The sales recently have frequently exceeded 
production, although for a time they were well 
below this figure. 


The North-East Coast and Yorkshire 


The iron and steel industry on the North- 
East Coast is working to capacity and a large pro- 
duction of steel is being maintained. The conditions 
at the opening of the year 1943 are much the same 
as those which characterised the early days of 1942. 
There is an unrelenting demand for plates, which are 
required principally by the shipyards and tank 
makers, although the heavy engineers are also big 
users. It is not easy for consumers to find works 
able to give near delivery, and there is a definite 
tendency for makers to quote extended delivery 
riods. A somewhat similar position rules in the 
alloy steel department. The Control only releases 
this class of steel in cases for which its use is abso- 
lutely necessary and by strict supervision maintains 
supplies to meet all essential purposes. At the end 
of last year a strong demand developed for steel 
bars, which has continued with increasing vigour 
into the New Year. The demand is principally for 
bars, 3in. and over, and important quantities are 
required by the engineering industries, which are 
almost entirely employed upon war work. Small 
steel bars are also urgently required, and the re- 
rolling mills are kept busy meeting the requirements 
of consumers. The structural steel position is satis- 
factory and most of the works making this class of, 
material are fully booked for the greater part of the 
first quarter of the year. Heavy joists and the 
larger sizes of angles, &c., are in much better request 
than a few weeks ago, but the demand is stronger for 
the lighter sections. The Yorkshire steel in 
is actively employed almost entirely upon Govern- 
ment work, whilst measures are in preparation to 
provide for increased outputs to meet the heavier 
demand which, it is expected, will shortly develop. 
As in other districts of the country, the demand for 
plates and for ial steels is a prominent feature 
of the position, but the volume of business in steel 
bars is increasing and the year has opened with a 
heavy demand from the collieries for arches and 
roofing bars. The plant producing basic steel is 
working at capacity and the raw materials position 
of this department is satisfactory. A considerable 
volume of business is ing in acid carbon steel, 
which is sufficient to keep the whole of the plant in 
this branch of the industry well employed. The 
strip and bar mills are actively engaged and most of 
the Yorkshire re-rollers are heavily committed in the 
first delivery period of the year. 


Scotland and the North 


The recent covering of allocations in the 
steel trade has filled up most of the Scottish iron 
and steel works for the greater part of the first 
delivery period, which ends on March 31st. There 
is no relaxation in the demand for plates and the 
output of the plate mills is apparently sold for the 
next five or six months. The abnormal demand also 
for alloy steels, which has been on a heavy scale 
throughout the year, is urgent and the producing 
works are full up with orders for a long time. The 
demands of the armaments and munitions makers are 
naturally on a heavy scale and their requirements 
will keep many branches of the steel trades fully 
employed for the next three months. Constructional 
engineers are busier than they were at the end of 
1942 and their demands upon the structural steel 
makers are on a considerable scale. The sheet 
makers are entering the New Year with good order 
books, and a large proportion of their business is on 
Government account and for special quality sheets. 








There has been an improvement in the demand for 
painted sheets, which are now being used in larger 
quantities as a substitute for galvanised. The 
re-rolling industry is well employed, the greater 
part of the orders in hand being for small bars and 
sections required in the war effort. There is a 
moderate demand for reinforcing rods. The Lanca- 
shire market is actively engaged and there has been 
a strong inquiry for alloy steels from the engineering 
works, many of which are employed upon the pro- 
duction of military vehicles. The demand for plates 
includes all descriptions. The locomotive makers 
are using considerable quantities of boiler and frame 
plates, whilst the shipping industry is taking up 
large quantities of ship plates. The demand for 
tank plates also is on a considerable scale. Small 
bars, including black and bright steel sorts, are in 
active demand. As in other districts, the steel 
works on the North-West Coast are fully employed 
and are taxed to meet the increasing demand from 
the war industries. 


Tron and Steel Scrap 


The position in the iron and steel scrap 
market is somewhat irregular. Deliveries have 
been reduced generally for seasonal reasons, and in 
some cases consumers have ded their 
deliveries for the time being. Business on the whole 
is quieter than it has been for several weeks, and 
the restricted issue of truck labels for some classes 
has held up the movement of supplies. In other 
respects the situation has not altered during the past 
few weeks, and whilst the demand is principally 
for heavy steel and heavy machinery cast iron scrap, 
there is a poor request for the lighter grades. Good 
quantities of cast iron scrap are forthcoming, and 
most ironfounders appear to be getting all the 
material they require. The supply of good heavy 
mild steel scrap cut to furnace sizes is somewhat 
stringent at 69s. 3d. and 72s. 6d., and there is also 
a slight scarcity of foundry sizes at 82s. Both these 
descriptions are sought by consumers. There is 
also an active request for bundled steel scrap and 
hydraulically compressed steel shearings at 64s. 
and 67s. 3d. and 69s. 3d. and 72s. 6d. respectively. 
Most consumers appear to have obtained all the 
supplies of steel turnings they are able to absorb 
for the time being, and trade in this description is 
light. There is also only a quiet call for mixed 
wrought iron and steel scrap for basic steel furnaces. 
Good heavy material is quoted 67s. 3d. and 70s. 6d. 
and there is only a poor demand for light material 
at 49s. 6d. and 53s. 3d. Consumers generally 
appear to be less interested in compressed basic 
bundles at 66s. and 69s. 3d. than they were a short 
time ago, and some suppliers complain of the diffi- 
culty of getting delivery instructions. Compara- 
tively little business has passed in cast iron scrap 
in large pieces and furnace sizes, and in a number of 
cases consumers have ample stocks of this descrip- 
tion. There is also only a poor demand for light 
cast iron. Good cast iron machinery scrap in 
cupola sizes is rather tight, and although users are 
seeking supplies they are not easily obtainable. 
There is a steady, and in some districts a strong, 
demand for all descriptions of cast iron borings, and 
the founders and producers of refined pig iron are 
quickly taking up supplies of short heavy steel. 


Switzerland’s Iron Ore 

It is not generally realised that Switzer- 
land has an iron ore industry which, although not 
large, is of interest at a time when all the belligerent 
countries are seeking supplies. The Foreign 
Commerce Weekly, the official publication of the 
American Bureau of Foreign and Domestic Com- 
merce, draws attention to this source, and points 
out that since the country has no smelting industry 
the chief value of these supplies is in their ready 
acceptance in exchange for imports of iron and steel 
manufactures and coal. Before the outbreak of 
war, iron ore was mined in the Gonzen Mountains 
in the east and in the Fricktal Mountains in the 
Canton of Aargau. These mines are being fully 
exploited, and several other deposits are being 
worked, although the quantity of ore mined is 
limited and technical difficulties are encountered. 
The deposits of hematite ore in the Gonzen fields 
are limited, whilst those in the Fricktal district 
amount to 50,000,000 tons, and would form an 
ample supply for a blast-furnace plant. A small 
amount of pig iron is being produced in electric 
furnaces. The quantity cannot be increased with 
the present facilities, and the erection of a blast- 
furnace is much desired. The future development 
of the iron and steel industry is largely dependent 
on the availability of electrical energy at prices 
which would permit competition with other coun- 
tries. Switzerland’s chief sources of iron and steel 
are Germany and Sweden. 
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Notes and 





Rail and Road 


Peat-CokE Propucer Gas VEHICLES.—Gas 
ela for vehicles operating on peat coke have 

m introduced in Denmark. Their running is 
stated by Iron and Coal Trades Review to be cheaper 
than those operating on wood gas; in addition, 
the producers are much lighter in weight, require 
shorter pipes, and do not demand such care in the 
maintenance of the fire-beds. Experiments have 
shown that gas from peat coke has 85 per cent. of 
the efficiency of petrol. 


An INTERNATIONAL BRIDGE.—The completion of 
a new half-mile international bridge crossing the 
Suchiate River on the Mexico and Guatemala 
border makes possible the shipment of goods to the 
United States border within four days over an all 
rail submarine-proof route between North America 
and Central America. Hitherto such shipments had 
to be unloaded from freight cars, taken across the 
Suchiate River in small boats, and then recarted and 
reloaded into freight cars. The new bridge will 
permit Mexican standard gauge equipment to cross 
to the Guatemalan side and makes it possible 
to load directly into and out of the narrow gauge 
Guatemalan cars. 


Moscow’s UNDERGROUND.—A new underground 
railway line in Moscow—the third—was brought 
into use on January Ist. It is 4 miles long and 
connects Sverdlov Square (in the centre of the city) 
with the industrial district where the Stalin Motor 
Works are situated. The opening, according to The 
Railway Gazette, is said to have caused public 
surprise, as construction has continued in secret 
since the German invasion of Russia. The stations, 
like those on other lines, are spacious and well 
designed, and will provide additional air raid 
shelters. The Moscow Underground, of wnich the 
first section was opened in 1935, was designed so as 
to provide adequate shelter, and is understood to 
have proved very effective. 


Canapian Nationat Rarways.—In spite of 
the closing of a number of unremunerative branch 
lines, the Canadian National Railways’ track 
mileage continues to grow, owing to the wartime 
construction of new sidings and branches. These 
are necéssitated by new industrial undertakings, 
by airfields, and by the greatly enhanced war traffic 
which makes necessary more crossing loops and 
longer loops and sidings to cater for more numerous 
trains of greater length. To provide for one war 
industry alone 30 miles of new track had to be laid. 
The track mileage now exceeds 30,500, of which 
about 6000 miles form loops and sidings. The 1942 
relaying programme provided for the renewal of 


have involved the use of about 200,000 tons of rails, 
and that the total numbe: of sleepers likely to have 
been replaced is about 6,000,000. In 1941, when 
the length relaid was 458 miles, 6,)87,238 new 
sleepers were used, 2,412,078 of which were creo- 
soted. Some 2,281,000 tons of ballast also were 
placed in the track during that year. 


and business and Government buildings, 4-1. 


Board, Captain Jocelyn Bray, the Chairman, stated 
at the last meeting of the Board that some of the 
Board’s activities had greatly increased, and repre- 
400 ‘niles of track. 16 fx estimated that this will Coser ge a valuable aid to food production through 
requested the Board to prepare sixty-eight drainage 
schemes. Of these, thirty-seven, benefiting 29,435 
acres, were being 
cost of £57,863, and some were nearing completion ; 
six, which would benefit 1539 acres and cost £4230, 
would be begun soon; and surveys and estimates 
were being prepared for seventeen others. 


Memoranda 


a total of thirteen for which the Coastguard has 
awarded contracts to the two companies, and are 
of the “‘ Cactus’ type, having a length overall of 
180ft., a moulded beam of 37ft., a draught of 12ft., 
and a displacement of 935 tons. The hulls are of 
steel and the vessels are powered with diesel-electric 
equipment, that for each ship generating 1000 8.H.P. 
and turning a single screw. While the tenders are 
designed especially for maintaining aids to naviga- 
tion, they are also capable of performing many of 
the various duties connected with coastguard 
activities. 


Miscellanea 

ENGINEERING CaADETSHIPS.—The Ministry of 
Labour and National Service announces that the 
latest date for the despatch by post of applications 
for engineering cadetships for boys aged sixteen 
to nineteen was Monday, January llth. It is 
proposed to invite further applications for engineer- 
ing cadetships at a Jater date in accordance with 
arrangements of whicI public notice will be given. 


Fioatine Grass.—A recent issue of Scientific 
American records that a new type of opaque glass 
that floats like cork and can be used as the buoyant 
element in the construction of lifeboats, life rafts, 
life preservers, and pontoon bridge supports has 
been developed by the Pittsburgh Corning Corpora- 
tion. The new product, called Foamglas, also has 
valuable insulating qualities. It has a weight of 
only 10lb. per cubic foot—one-fifteenth that of 
ordinary glass—and is odourless, fireproof, and 
verminproof. 


Canapa’s War Errort.—From the figures just 
published it would appear that Canada’s programme 
for war buildings is slowing down, although war 
production is steadily rising. The October, 1942, 
total was made up of 8,441,800 dollars for public 
and business building; 7,110,100 dollars for resi- 
dential ; 4,022,400 dollars for industrial ; 1,838,500 
dollars for engineering. The grand total of nearly 
250 million dollars for the ten months of 1942 was 
29 per cent. less than for the same period of 1941. 
The groups were less by percentage as follows :— 
Engineering, 74-1; residential, 16-9; industrial, 11 ; 


THamMes VALLEY Drarvace.—In a review of 
the past year’s work of the Thames Conservancy 


and drainage. War Agricultural Committees had 


proceeded with at an estimated 


ADVISER ON Post-war RECONSTRUCTION.—At 













Air and Water 


people lost their lives in the accident. 
AUSTRALIAN SHIPBUILDING.—It 


SEAPLANE CrasH.—The British Overseas Airways 
seaplane liner ‘‘ Golden Horn ” crashed near Lisbon 
on Saturday, January 9th. It is feared that fourteen 


that twelve wooden ships are to be built in Western 
Australia under the control of the State Government 
to the order of the Commonwealth Government. 
The estimated cost of the ships is £250,000. It has 
also been disclosed recently in Melbourne that 
Australia is building minesweepers of about 900 


tons, as well as merchantmen and “ Tribal ”’ class 
destroyers. 

Port or BarceLona.—Recent reports indicate 
that seventy-five French, thirty Italian, and ten 
German ships entered the Spanish port of Barcelona 
during 1942. The total number of vessels entering 
the harbour was 2200, a tonnage of 1,300,000. 
It is also stated that the port did bigger business in 
merchandise traffic than in any other war year. 
Over 600,000 bales of cotton were received from 
Brazil, Egypt, and the Congo, 80,000 tons of wheat 
from Argentina, and 450,000 tons of coal. Repairing 
and shipbuilding activity are in full development. 


AMERICAN COASTGUARD TENDERS.—The United 
States Coastguard service is to be reinforced with 
two diesel-electric tenders, the ‘‘ Laurel”’ and the 
“‘ Citrus,” which have been launched at the yards 
of the Marine Iron and Shipbuilding Company and 
the Zenith Dredge Company, in Duluth, Minnesota. 


j 


London Region. 


of Waygood-Otis, Ltd., and chairman of Waygood- 
Otis (South Africa), Ltd. 


Foundry and Engineering Company, Ltd., has 
position of telephone sales manager with Siemens 
Brothers and Co., Ltd., after thirty-four years’ 


service with the company. 


Cohen, Sons and Co., Ltd., and of T. C. Jones and |: 
Co., Ltd., has been appo 


the request of the Government, Mr. F. W. Jackson, 
C.B.E., D.S.0O., Chief Fire Commander, London 
Region, is shortly relinquishing his post to take up 
an advisory appointment in the Department of 
Scientific and Industrial Research in connection 
with post-war reconstruction, in which his know- 
ledge and experience of fire prevention and allied 
subjects will be of special value. The post of Chief 
Fire Commander is to be abolished, and, in future, 
there will be a Chief Regional Fire Officer in this 
as in other regions. The Home Secretary has 
appointed Mr. F. W. Delve, C.B.E., at present 
Deputy Inspector-in-Chief in the National Fire 
Service, to be Chief Regional Fire Officer for the 


Personal and Business 
Mr. W. W. WEAVER has been appointed chairman 


Mr. A. G. Grant, general manager of the Whessoe 


oined the board of that company. 
Mr. C. F. Bowman has recently retired from the 


Mr. Fetix L. Levy, who is on the board of George 


inted a director of Kryn 


i 


of Letchworth, Herts. He is at present seconded 
to the Ministry of Supply as Assistant Director of 
Scrap Supplies. 

Mr. Rosert Brack, Scottish branch manager fo; 
E. H. Jones (Machine Tools), Ltd., has changed his 
address to 6, Rhannan Terrace, Glasgow, 8.4. 


THE Lonpon MiIpLAND AND ScorrisH Rartway 
Company announces that Mr. W. Handy has beep 
appointed principal assistant for outdoor machinery, 
C.M.E. and E.E. Department, Derby. 

Mr. Frep BERTENSHAW, well known in interna] 
combustion engine circles in the North, has now 
completed fifty years’ service with Crossley Brothers, 
Ltd., Manchester, forty-four of them being ag 
district manager in the North-West. 

THe Lonpon anpd Nortu-Eastern Rattway 
Company announces that Mr. W. Guy Jones, road 
motor engineer, Southern and North-Eastern Areas, 
has been appointed road motor engineer for the 
whole system under the Chief Mechanical Engineer, 

Mr. Ranatp J. Harvey, M. Inst.C.E., MI. 
Mech. E., M.I.E.E., consulting engineer, of 34, 
Victoria Street, S.W.1, informs us that he has 
resigned the joint honorary secretaryship of the 
Association of Consulting Engineers, a post which 
he has held for the past. six years. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, Jan, 18th.—Technical College, Bradford. ‘‘ Pro. 
ducer Gas Plants for Transport Vehicles,’ S. F. 
Benson. 7.15 p.m. 

Institute of Marine Engineers 
Tuesday, Jan. 19th.—85-88, Minories, E.C.3. “‘ Ships 
Lifeboats and Davits,” E. W. Blocksidge. 5.30 p.m. 














Institution of Automobile Engineers 
Tuesday, Jan. 19th.—Luton CrntTrE: Technical 
College, Luton. ‘‘ Road Design,” K. Seymour. 
7 p.m. 


Institution of Civil Engineers 
Tuesday, Jan, 19th.—Ratuway ENGINEERING SECTION : 
Great George Street, Westminster, S.W.1. ‘* Modern 
Trend of Railway Engineering Practice,” G. Ellson. 
2 p.m. 

Institution of Electrical Engineers 
To-day, Jan. 15th.—N.E. Sruprnts’ Section: Neville 
Hall, Westgate Road, Newcastle - upon - Tyne. 
Informal meeting. 6.30 p.m. 
Saturday, Jan. 16th.—N. Mtptanp CenTRE : County and 
Conservative Club, Leeds. ‘“* Recent Developments 
in Industrial Electrical Installation Practice, with 
Special Reference to Wartime Relaxations,” J. G. 
Craven and E. A. Fowler. 2.30 p.m. 
Monday, Jan. 18th.—Lonvon StupENntTs: Savoy Place, 
Victoria Embankment, W.C.2. Informal meeting. 


7 p.m. 
Institution of Engineers-in-Charge 
Saturday, Jan. 16th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. “ P ing for the Maintenance 
Engineer,” C. D. Lightfoot. 2.30 p.m. 
Institution of Mechanical Engineers 
Friday, Jan. 22nd.—Storey’s Gate, Westminster, 8.W.1. 
‘* Practice and Experience in the Production of 
High-speed Helical Gears, with Special Reference 
to the Elimination of Transmission Noises,” 8. A 
Couling. 3.30 p.m. 
Institution of Naval Architects 
Wednesday, Jan. 20th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Film, “ The 
Assembly Method of Shipbuilding as Practised in 
the U.S.A.” 4 p.m. 
Institution of Production 
Saturday, Jan. 16th.—Yorxks Srct1on : Hotel Metropole, 
Leeds. ‘* Production Control,” R. Appleby. 
2.30 p.m. 
Saturday, Jan, 23rd.—Preston Section: Royal Oak 
Hotel, Chorley. ‘* Incentives to Production,” A. J. 
Charnock. 2 p.m. 
Junior Institution of Engineers 
To-day, Jan. 15th.—39, Victoria Street, S.W.1. ‘‘ Pipe 
Lines for Water and Oil,” H. P. A. Levie. 5.30 p.m. 
Friday, Jan. 22nd.—39, Victoria Street, 8S.W.1 
“ Geology in the War and in the Peace,” Professor 
H. H. Read. 5.30 for 6 p.m. 
Keighley Association of Engineers 
To-day, Jan. 15th.—Victoria Hotel, Keighley. ‘‘ Organi 
sation of Welded Production,” K. K. Doherty. 
7.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 22nd.—Mining Institute, Newcastle-upon- 
Tyne. ‘Ship Salvage,” A. P. Macfarlane. 6 p.m. 


Sheffield Metallurgical Association 


Saturday, Jan. 16th.—198, West Street, Sheffield, 1. 








Shipbuilding and Shipping Record states that the 


tenders are the sixth and seventh to be launched of 


and Lahy (1928), Ltd., engineers and steel founders, 


Annual general meeting. 2.30 p.m. 












~ 2&2 ff & & & nae 


an 


oom le a Eh Ooo ae” oh ees oe, ok Gee OO Ok 6k lhl hee Gh «=O 





043 






Pconded 
actor of 





ager for 
ged his 


AILWay 


aS been 
hinery, 


nterna] 
aS Now 
‘others, 
ing as 


LIL Way 
8, road 
Areas, 
or the 
gineer, 


ts 


Dus of 
mn, are 


on, or 


ceding 
which 


 Pro- 
8. F. 


hips 
p.m. 


nical 
Our. 


ON; 



















JAN. 22, 1943 


THE ENGINEER 











— 


A Seven-Day Journal 


The Commercial Electric Refrigeration 
Association 


Tue Commercial Electric Refrigeration Asso- 
ciation was originally formed in 1940 to repre- 
sent the interests of commercial refrigeration 
machinery manufacturers. A great deal of 
useful work has been done in various directions 
affecting the industry, and a short time ago the 
Association was asked by the Ministry of Food 
to endeavour to rationalise servicing conditions 
with a view to economy in petrol and tyres. 
As a result of this request, meetings were con- 
vened in many parts of the country in order to 
ascertain the views of service engineers, and 
during the discussions it became evident that 
in the interests of the industry as a whole the 
scope of the Association’s activities should be 
broadened to cover the affairs, not only of 
machinery manufacturers, but also of insulation 
contractors and those engaged in distribution 
and service. The matter was examined by a 
small committee, and following a general meet- 
ing of machinery manufacturers, insulation con- 
tractors, and distribution and service engineers, 
held in Loridon on January 6th, it was resolved 
that a new association be formed on the modified 
lines mentioned above. It is intended that 
each section of the new Association shall be 
autonomous in the conduct of its affairs, whilst 
matters of principle and those of a general 
character are to be co-ordinated by the Council 
of the Association, which will also be responsible 
for procedure and the proper control of the 
organisation. Mr. E. G. Batt has been elected 
Chairman of the new Association and of its 
Council, and Mr. Felix A. Rogers is the Secre- 
tary, with offices at 36, Kingsway, London, 
W.C.2. 


A New United States Shipbuilding 
Target 


In the course of a broadcast address on 
Sunday, January 17th, Rear-Admiral Howard 
L. Vickery, the Vice-Chairman of the United 
States Maritime Commission and Deputy War 
Shipping Administrator, said that American 
shipyards would achieve the new target of 
19,000,000 tons of merchant shipping in 1943. 
Speaking on the present shipping crisis, Admiral 
Vickery said that, in his opinion, there were 
three distinct phases in its solution. In the 
first place, he said, existing tonnage must be 
kept in service, which involved repair and 
maintenance, on the one hand, and protection 
against enemy action, on the other hand. 
Secondly, he continued, our shipping would 
have to be employed efficiently and for the 
maximum strategic effectiveness. In the third 
place, more ships must be built, and success in 
all these three directions was essential to victory. 
There were difficulties in connection with man 
power, transportation, and housing ahead, but 
he recalled the fact that 8,000,000 tons of new 
shipping were not built last year without 
encountering and overcoming many  dis- 
couraging problems. ‘There was no doubt in 
his mind, he said, that provided the necessary 
materials were available as required, the 1943 
American shipbuilding programme would be 
achieved. Increasing overseas military opera- 
tions would no doubt continue to make fresh 
demands on shipping, but no difficulty was truly 
a crisis to-day unless it threatened the successful 
prosecution of the war. He'was confident that 
the ships which America had built, and was 
building, if adequately protected and effectively 
employed, would furnish the ocean transporta- 
tion which was needed for winning complete 
Allied victory. 


Railway Wages 


On Friday last week, January 15th, what 
amounted to an ultimatum to the Minister of 
Labour was delivered by the resumed con- 
ference of the Associated Society of Loco- 
motive Engineers and Firemen, which met in 
London. The conference declared that if the 


days there will be at the end of that period a 
withdrawal of labour within twenty-four hours. 
The Society claims to represent 65,000 drivers, 
firemen, motormen, and engine cleaners, all of 
whom are engaged on all the main line railway 
companies and the suburban services of those 
companies. So far, the men of the London 
Passenger Transport Board are not involved in 
the dispute. It is further claimed by the Society 
that its membership covers nearly 90 per cent. 
of the men who are employed on this work. At 
the close of the meeting the following statement 
was made by Mr. W. P. Allen, the General 
Secretary of the Society. The position, he said, 
had been discussed following the extreme 
feelings that were created consequent upon the 
negative results of the approaches made to the 
Minister of Labour on December 3lst. It was 
felt that the approaches were not responded to 
in the manner which the Society had the right 
to expect. A resolution that sought to get 
immediate strike action was defeated by a 
narrow margin, and ultimately a decision was 
reached in the following terms :—That the 
Executive Committee be instructed to inform 
the Minister of Labour that a dispute exists in 
the industry and that the Committee requests 
that steps be taken under the Conditions of 
Employment and National Arbitration Order 
to give directions in connection therewith. 
Should the Minister fail to intervene in this 
way, within the period prescribed in the Order, 
within twenty-one days, a withdrawal of labour 
shall take place within twenty-four hours 
following the expiration of that period. It was 
stated at the conference that several alterna- 
tives to strike action had been put forward. 


Raw Materials from the Colonies 


On Tuesday, January 19th, it was announced 
by the Colonial Office that a new Colonial Pro- 
ducts Research Council had been set up under 
the chairmanship of Lord Hankey, to consider 
what raw materials from the Colonies may be 
made of value for the war effort, and what 
schemes of research may be necessary for the 
greater use of those products. In framing 
its programme, it is further announced, the 
Council will have as its principal objective the 
promotion of the welfare and prosperity of the 
Colonial peoples, and it will endeavour also to 
increase the Colonial contribution to the welfare 
and prosperity of the British Empire and of the 
world as a whole. In carrying out its pro- 
gramme it will co-operate with existing bodies, 
such as the Department of Scientific and 
Industrial Research, the Medical Research 
Council, and the Agricultural Research Council. 
The members of the Council are as follows :— 
Mr. Eric Barnard, of the Department of Scien- 
tific and Industrial Research; Mr. G. L. M. 
Clauson, of the Colonial Office; Mr. Aneurin 
Davies ; Dr. J. J. Fox, Government Chemist ; 
Professor H. N. Haworth; Sir Harry Lindsay, 
Director of the Imperial Institute ; Sir Edward 
Mellanby, of the Medical Research Council ; 
Professor Robert Robinson; Mr. G. T. Thomson ; 
and Dr. W. W. C. Topley, of the Agricultural 


lately of the University College of North Wales, 


members of the Colonial Research Committee, 


and the Ministry of Supply was announced in 
the recent New Year Honours List, has been 
chairman and managing director of the English 
Electric Company, Ltd., since 1933. In that 
capacity he has been responsible for the manu- 
facture in Great Britain of steam and water 
turbines, diesel engines of all sizes, and electrical 
power and traction equipment for installation in 
many parts of the world. Sir George is Vice- 
President of the British Electrical and Allied 
Manufacturers’ Association and a member of 
the Advisory Council of the Board of Trade. 
Sir George Nelson, who was born in 1887, 
gained a Mitchel Exhibition, a Brush student- 
ship, and a diploma in electrical engineering of 
the City and Guilds Engineering College, 
London, before he was eighteen. He was 
elected to membership of the Institution of 
Electrical Engineers at the earliest age possible, 
and is also a full member of the Institution of 
Mechanical Engineers. His paper on “‘ Works 
Production,” read before the Institution of 
Electrical Engineers in 1923, has been, and still 
is at the present time, the basis of many works 
organisations. He obtained his works training 
with the Brush Electrical Engineering Com- 
pany, Ltd., of Loughborough, and became chief 
outside engineer of the company. In 1911 he 
joined the British Westinghouse Company, 
Ltd. (now the Metropolitan-Vickers Electrical 
Company, Ltd.), where, in 1915, he became 
superintendent of the electrical machine and 
motor departments, and in 1920 manager of 
the company’s Sheffield works. He has 
travelled extensively on the Continent and in 
the United States and Canada, and has been 
associated with, or responsible for, the pro- 
duction of plant for some of the most important 
steam and hydro-electric power station installa- 
tions and railway electrification schemes in the 
world. In March, 1942, he was Chairman of the 
United Kingdom Tank Mission to the United 
States and Canada. 


Safety in Mines Research Board 


THE twentieth annual report of the Safety 
in Mines Research Board, which was published 
on Monday last, January 18th, by the Stationery 
Office, states that research on the reduction 
and collection of coal dust in mines has been 
continued. The work has dealt with the 
problem at the coal] face, at loading points from 
the conveyor belts, and under the return side 
of belts, and in return airways close to the face. 
Although general recommendations cannot yet 
be made, the experiments mentioned in the 
report will assist those concerned in reducing 
the coal dust in their own mines. The experi- 
ments indicate how much irregular distribution 
reduces the efficiency of stone dust as a 
protection against explosions. It is also 
shown that high dispersibility depends on the 
nature of the material from which the dust is 
prepared or ground, and the reduction of the 
ultra-fine fraction of the dust as much as 
possible. Research on flameproof casings for 
electrical appliances has shown that static 


Research Council. Professor J. L. Simonson, | pressure is a true measure of the ability of a 


casing to resist an internal explosion. Hydraulic 


has been appointed Director of Research. | or pneumatic pressure can be used by the manu- 
Certain members of the Council are also |facturer to ascertain the factor of safety for his 


Laboratory tests have been carried 


which, it may be recalled, was set up last year,|out on home-grown soft and hard woods and 
under the chairmanship of Lord Hailey, and the|on steel and concrete supports. The metal- 


Council will work in close touch with that body. 
It will be financed out of the provision for 
research work which has been granted under 
the Colonial Development and Welfare Act. 


Federation of British Industries 


Ar the meeting of the F.B.I. Grand Council, 
held last week, Lord Dudley Gordon, from the 
chair, moved the nomination of Sir George 
Nelson for election at the annual general 
meeting as President for the ensuing year. The 
nomination was unanimously approved. 
George Nelson, whose knighthood for services 


lurgical examination of haulage gear was 
mostly confined to failures, and reports and 
recommendations were supplied to interested 
parties. An important examination was that 
of 1-5 per cent. manganese steel chains after 
extended use without heat treatment. The 
work on wire ropes was mainly on examinations 
connected with applications for éxtension of 
service of winding ropes and on the properties 
of rope lubricants. Many samples of protective 
equipment were reported and the number of 
hard hats sold was more than last year. Safety 
instruction lectures were continued, and the 
Board’s collection of films and lantern slides, 








Minister fails to intervene within twenty-one 


rendered to the Ministry of Aircraft Production 





which are loaned free, were widely used. 
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No. IIl-—(Continued from page 46, January 15th) 


Other Civil Engineering Works 


NE of the engravings in the Supplement 
to our January 8th issue illustrates 
the corewall of the Merriman dam. That 
creates the 


dam Rondout reservoir in 





the 


source of a 


Catskill Mountains. 


the 





Diversion Tunnel 


of 2500ft. and will rise 200ft. above the 
bottom of the valley. It will be an earth- 
fill structure with a base spread of 1800ft. 
and a width at the crest of 60ft., and will 
contain 6,000,000 cubic yards of material. 
But though thus relatively small, it is a 
particularly interesting structure. It is 


Waste Channel 
Bridge 






Rock 


Diversion Tunnel 





———e 


depth and a solution was found by forming 
the central 920ft. of the wall in the form of g 
series of reinforced concrete caissons. T'wo 
exploratory caissons were first put down to 
prove the practicability of the method, and 
eighteen more when the work was really 
put in hand. -Except for one which wag 
38ft. long by 12ft. wide, each caisson wag 
45ft. long by 10ft. to 12ft. wide, and the 
intervals between them were planned to be 
18in. Actually only three of the caissongs 
were landed within the prescribed tolerance 
of 12in. and ten more did not diverge more 





Approx. Present Eley 
Surface 
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DIVERSION AND SPILLWAY TUNNEL OF MERRIMAN DAM, NEW YORK WATER SUPPLY 


new water supply for New York, to which it 
is to be connected by an 85-mile-long rock- 
driven pressure tunnel forming what is to be 
known as the Delaware aqueduct. In com- 
parison with other dams under construction 
in America, the Merriman dam is not large. 





When completed, it will have a crest length 


being built across Rondout Creek, which runs 
through a valley consisting of an accumula- 
tion of glacial and post-glacial deposits of 
sand, gravel, boulders, silt, and clay, with a 
maximum depth to bedrock as great as 
180ft. The problem to be faced was that of 
putting down a concrete cut-off wall to that 








CAISSON FOR MERRIMAN 
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than 24in. There is not space here to 
describe this work more fully, but it was 
fully dealt with and illustrated in our issues 
of September last. Outside the central 
920ft. the corewall was constructed by 
normal trenching methods. Before the work 
on the dam was put in hand a diversion 
tunnel, 2445ft. in length and 30ft. in dia- 
meter, concrete lined, was driven. This 
tunnel will eventually serve as the spillway 
channel. An emergency spillway excavated 
in rock overruns the line of the tunnel to 
discharge over its outlet portal. 

From the reservoir created by the Merri- 
man dam the water is to be admitted through 
effluent and stilling chambers to an inclined 
rock-driven tunnel, 15ft. in diameter and 
3200ft. long, with a gradient of 10 per cent. 





“Te ENoneen” @ 


SECTION OF INCLINED TUNNEL 


leading to the main aqueduct tunnel. The 
lower part of this tunnel is built in the form 
of flumes with the object of steadying the 
flow of the water. As for the aqueduct itself, 
space precludes us from referring to it at any 
length. It has.been driven and is being 
driven in spite of considerable difficulties 
resulting from the emission of methane gas 
from the rocks penetrated, and the occurrence 
of large quantities of water. Those interested 
are referred to our issues of September 25th 
and October 2nd and 9th of last year. We 
hope during the present year to make further 
reference to the subject. 

Reference should be made to one other 
civil engineering work before we bring this 
account to an end. In this country, in 
London, there were completed during the 





DAM COREWALL 





year eight deep-level tunnel air raid shelters- 
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These shelters were designed and built, under 
the supervision of the consulting engineers, 
Messrs. Mott, Hay, and Anderson and 
Messrs. W. T. Halcrow and Partners, and in 
close collaboration with the Chief Engineer 
of the Ministry of Home Security, Sir 
Alexander Rouse, C.I.E. All are of closely 





railways become necessary. Each shelter con- 
sists of two tunnels, about 1400ft. in length 
and 16ft. 6in. diameter. Each tunnel has a 
floor at diameter level and another near the 
bottom, accommodation being thus provided 
at two levels. About 8000 bunks are available 
in each shelter, and all the shelters are fully 





DEEP TUNNEL AIR RAID SHELTER 


similar construction. They have been con- 
structed beneath existing tube railway 
stations and are so arranged as to line and 
level that they could be incorporated at a 
later date in a new system of tube tunnels 
should further development of London’s tube 


equipped with sanitation, medical aid posts, 
wardens’ posts, canteens, &c. Very particular 
attention has been given to adequate venti- 
lation. These shelters were very fully 
described and illustrated in our issue of 
November 27th and following issues. 








The Extreme Properties of Matter’ 


By Sir CHARLES GALTON DARWIN, F.RB.S. 


THE CHARACTERISTICS OF THE SOLID STATE 


M* first subject will be the one most 
interesting to engineers, the character- 
istics of the solid state, and I shall spend more 
time over it than over the rest. Unfor- 
tunately, it is the most difficult subject of 
all, and there is no doctrine about it really 
accepted by everyone, so that what I shall 
say is partly controversial. Still more 
unfortunately, it is not a subject in which I 
have any right to speak with authority, and 
the activities of recent times have left me 
little opportunity for following the work 
closely. Therefore you must not take my 
remarks to be guaranteed against error, but 
I have thought that it would be more 
interesting to give speculative views, rather 
than to show such caution that, whilst every- 
thing would have been certainly true, it 
would equally certainly have been extremely 
dull. 

We know a good deal by now about the 
forces which act between atoms. There are 
several rather different types of force which 
occur in various types of solids, and the type 
which concerns us here is the metallic one, 
since in considering the strength of materials 
we obviously turn first to the metals. The 
basic structure of a metal is a crystal, usually 
of one of the simplest and most symmetrical 
classes. In this crystal the atoms have each 
set free one or more electrons, and these 





* From the James Forrest Lecture, 1943, Inst. C.E.— 
An abstract of other portions appeared in our last 
week’s issue, 





wander about freely as a sort of cloud. 
This cloud of negative electricity acts 
as a sort of cement holding together the 
positively charged atoms. In addition, these 
atoms exert forces on one another, partly of 
the repulsive electric type that would be 
expected, but also others of a kind, the prin- 
ciple of which is to be mastered only by going 








between two adjacent atoms is so and so, 
then if they are displaced to a distance no 
greater, say, than 20 per cent., this force will 
mt have altered by more than, say, a factor 
of 2. 

Let us now examine what we should expect 
for the strength of a crystal based on this 
model. Consider, as the most characteristic 
thing in a solid, its shearing strength. Fig. 1 
shows two rows of atoms, each of which is 
intended to represent a whole sheet of atoms 
standing out at right angles to the paper. 
The sheets are held together by their mutual 
atomic forces together with those coming 
from the atoms in the sheets above A and 
below B, which are not shown. In the 
unstressed condition the atoms of A and B 
are supposed to be exactly opposite one 
another, but this is unessential to the argu- 
ment ; the first atom of A would therefore 
be at the point L. Now impose a small shear 
by displacing the whole sheet A and all above 
it a little to the right. A force will at once 
come into play resisting this displacement, 
and we can tell what this force is by our 
knowledge of the shear modulus. We can 
conveniently represent what happens by 
making a diagram (Fig. 2) in which the stress 
is plotted against the displacement of the 
sheet of atoms A, and the shear modulus 
gives the direction of the tangent at L. As 
to what happens farther on we cannot be 
sure, but we do know that if the A sheet is 
bodily transplanted one atom’s length along 
to M, the force will vanish again, and round 
this point the curve will repeat itself. More- 
over, halfway between there must be another 
point of equilibrium, and this must be 
unstable, because it lies between two points of 
stable equilibrium. This will be represented 
by the point N and a tangent sloping the 
other way. We do not know how to complete 
this curve, but we can make very useful con- 
jectures about it. From all reasonable 
assumptions about the atomic forces being 
continuously variable with the distance 
between the atoms, we may say that the 
curve should have a reasonably smooth form. 
The simplest one to take is a sine curve, so 
we will adopt that. We know the slope at L 
and the position of N, and from these it is 
elementary to calculate the height to which 
the curve rises at the point P one-quarter 
way along from O to M. This will give the 
maximum stress that the metal can stand 
without yielding. An elementary calculation 
shows that this stress is G/27, where G denotes 
the shear modulus. For a good steel the 
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rather .deeply into quantum theory. The 
behaviour of these forces can be imitated by 
thinking of atoms as exerting attractions or 
repulsions on one another, but these forces 
need no longer conform rigorously to the pure 
electric type. The only character of them 
that I need at the moment is that they are 
not to vary violently with the distance ; that 
is to say, if in equilibrium one of the forces 





value of G is about 6000 tons per square inch, 
and this suggests a shear strength of about 
1000 tons per square inch, in contrast to 
10 tons per square inch, which is roughly the 
actual value. 

Thus the answer is something like one 
hundred times greater than the value actually 
found, and we have to examine it critically. 
As it has been an entirely arbitrary assump- 
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tion that the curve is a sine curve, we will 
change this to see if we can get a lower value 


in any reasonable manner. Obviously it is 
possible to round the curve off quite per- 
ceptibly, but a little consideration shows 
that nothing can be done to cut it down one 
hundred-fold, since this would mean that a 
very slight displacement of the sheet A would 
have to cause the atomic forces to drop 
violently to zero. This is not a reasonable 
assumption in any way, if only because those 
forces are a balance of attractions and 
repulsions, and to get a sudden upset of the 
almost discontinuous kind that is demanded 
between: these forces would call for exceed- 
ingly unnatural laws of force. It is possible 
that a better knowledge of the atomic forces 
might give a more precise shape to the curve, 
and might lower its top slightly, but it could 
not do so to any large extent, and might even 
raise it instead; so I shall adopt G/27a as 
the theoretical extreme limit, and should 
certainly be surprised if it were wrong by a 
factor of 2. 


The argument I have given suggests that 
a crystal of a metal ought to be very much 
stronger than it is; roughly it ought to be 
possible without breaking to shear a cube 
until it formed a parallelogram with angles 
given by the slope of O P in Fig. 1, that is to 
say, more than 10 deg. off the right angle. 
This is completely contrary to the facts, for 
when a single large crystal is made of a pure 
metal it is found to be as soft as putty. This 
difficulty has been much considered, and I 
may refer to work of G. I. Taylor, who 
attributed the hardness that working gives 
- the metal to “ centres of dislocation,” that is, 
to imperfections in the ordering of the 
crystal, an effect which is practically universal 
in crystals. It would be out of place to go 
into his theory, but it confirms the point that 
to get a strong piece of metal one must have 
small crystals in it, not large ones. If one 
examined the experimental facts without 
recourse to theory, one would conclude that 
it is the irregular junctions between crystals 
that make its strength, and that the metal is 
a sort of foam of these irregularities contain- 
ing in its bubbles the putty-like crystals. 
But this is not a possible view, since we have 
to face the difficulty that those bubbles 
ought to be much stronger, by our previous 
argument, than the foam material between 
them. Moreover, there is an even greater 
difficulty in accepting such a view, because 
we know, at least roughly, the magnitudes 
of the atomic forces, and from them we can 
calculate what the shear modulus should be, 
and the answer comes out about right. Thus 
the crystals ought to be much stronger than 
the intercrystalline irregularities ; and yet 
the more of these irregularities there are, the 
stronger the metal becomes. We seem to be 
in the paradoxical position that a chain is 
strengthened by multiplying the number of 
its weakest links ! 


Some recent ideas of Bragg and others have 
done much to clear up the situation. In the 
model I took of the sheared crystal I imagined 
the atoms on each sheet rigidly held together 
in relatively fixed positions. In fact, how- 
ever, they are not fixed, since temperature 
dictates that atoms can never be at rest. 
Each atom is oscillating all the time in an 
irregular manner about its average position, 
and this makes possible a readjustment among 
the atoms without calling into play the strong 
stresses which would arise if the whole sheet 
had to be displaced like a rigid body. Con- 
sider the matter in more detail. A piece of 
metal is now to be regarded as composed of a 
large number of small crystals, all differently 
oriented and held together by a cement of 


blocks of crystal several layers thick is 
sheared a little the displacements of the 
atoms (more strictly, now, of the average 
positions of the atoms) will call into play 
reactive forces which provide the shearing 
stress. But if the shear is made larger a new 
possibility occurs, which is that a slip should 
occur between the two rows. On account of 
the heat motions of the atoms this may now 
occur without calling into play the violent 
reactions that our previous argument sug- 
gested ; and to decide whether it will occur 
or not we adopt the obvious criterion of 
energy, that is to say, if the strain energy of 
the slipped crystal is less than that of the 
unslipped then slipping will occur. This is 
illustrated in Fig. 3, where the form B will 
have much less energy than A. 


The result of this argument is to explain 
why large metal crystals are so much softer 
than small, for a shear of one-half the atomic 
distance, measured across the whole width of 
the crystal, suffices to produce slip, and for a 
thick crystal this is only a very small shearing 
strain. There is much els¢ in Bragg’s work 
beyond this which I shall not mention, but 
we can see how it satisfies the two important 
conditions: first, that it is the crystals 
themselves that dictate the value of the 
elastic modulus; and, secondly, that. it is 
the reduction in size of the crystals that 
explains the strength of the metal. The 
question then arises whether we can use this 
theory to reduce the extreme limitation we 
have derived for the strength of the metal. 
Evidently the smaller the crystals the 
stronger the metal should be, but to what 
limit may we go? For example, if we could 
think of crystals only two layers thick we 
should be back at the earlier argument, but 
such a supposition would signify that nearly 
all the metal was composed of the irregular 
arrangements between crystals. An irregular 
arrangement of atoms of this kind is very 
like a liquid or a glass, and is very intractable 
to mathematical treatment, so that it is 
difficult to say what would happen from the 
atomic point of view. We may, however, 
be fairly sure that there would be some 
tendency to recrystallisation, a sort of self- 
annealing, which would give rise to crystals 
up to a certain size, because we know that 
the process of annealing does tend to build up 
large crystals, and this tells us that the 
crystalline form has less energy than the 
glass form. In this general connection I 
would draw your attention to the remarkable 
observations made some years ago by A. A. 
Griffiths, who found that a thin fibre of glass, 
when newly made, had a greatly enhanced 
strength. The value obtained was quite 
near that which would be indicated from the 
shear modulus as in Fig. 2, and this is most 
interesting as a confirmation of my general 
argument. With the lapse of time the fibre 
lost its excessive strength, presumably on 
account of recrystallisation. Until we 
can know how far a similar recrystallisa- 
tion can be permanently prevented in a 
metal we cannot further reduce the 
extreme value we have arrived at for its 


strength. 

As a general conclusion for the extreme 
limit of strength we may-ever hope to attain, 
I therefore conclude that it is certain we 
cannot get beyond 1/2 z of the shear modulus, 
and that it is most unlikely we can get 
beyond, say, one-tenth of this—which would 
correspond to having crystals about 10 atoms 
thick and to the rather unwarranted assump- 
tion that the irregular junctions would not 
provide a closer limitation. Since I cannot 
suggest any exact values for these further 
effects, I am going to play for safety, and 





irregularly placed atoms. When one of the 


take as the ultimate strength the value 





G/2m. This is about one hundred times as 
strong as existing materials. 


ELASTICITY 


Before going on to other subjects, a general 
point in the theory of elasticity is worthy of 
mention. You will notice that I have been 
speaking entirely of shearing strains and 
stresses, and have made no mention of the 
much more familiar tensile ones. Tension 
can be much more easily measured and 
tested than pure shear, and it is often more 
important in structures, so the engineer 
tends to think much more about it. I want, 
however, to raise the question whether 
tension is not really a secondary thing in the 
theory of the strength of materials. You 
will recall that the elasticity of an isotropic 
material has two properties, which can be 
defined in a variety of ways, for example, by 
giving Young’s modulus and the shear 
modulus, by giving one of them and Poisson’s 
ratio, or by giving one of these three and 
the bulk modulus—that is, the reaction to 
hydrostatic stress. From any two of these 
the rest can be derived, and the only question 
is, which are the best two to take? In other 
words, which are naturally the most primi- 
tive? A rather strong case can be made for 
taking the bulk modulus and the shear 
modulus as the two most primitive, since 
they correspond to the simplest types of 
strain which can be imposed on a solid body. 
In effect this choice is made because it is 
easier to think of the stress as being called 
into play by an assigned strain, than to do 
what is done in a testing machine, which is to 
apply a given stress and see what the strain 
is. If, then, we are to start with strain as 
given, there can be no question that a linear 
tension is a rather complicated thing, involv- 
ing, as it does, both a distortion and a change 
of volume. 

This point of view derives from the 
classical theory of elasticity, and it is a very 
tentative matter to apply it to the question 
of ultimate strength. In the first place, 
some materials break in tension and others in 
shear, as is easily seen from the shape of the 
fractured surface. The strongest materials 
always break in shear, and it seems likely that 
this is the fundamental manner. I should 
conjecture that breaking in tension is really a 
secondary business. If a bar under test con- 
tains non-uniformities, there will result stress 
concentrations, and it is the shearing at 
these concentrations that causes the break. 
This is only a conjecture, but it leads to the 
plausible consequence that there is one cause, 
and not two causes, governing the strength of 
materials. Now I have pointed out that the 
classical theory of elasticity suggests that 
the bulk modulus is a more primitive thing 
than is Young’s modulus, and this suggests 
that we should consider what is the “ bulk 
strength ’’ of materials, that is to say, the 
manner in which they yield under hydro- 
static pressure or tensions. We can imme- 
diately answer half this question, for there is 
no doubt that the metal when hydrostatically 
compressed resists that compression strongly 
and shows no tendency to break under it. 
As to its behaviour under a hydrostatic 
tension we can hardly give an answer at all, 
since it is impossible to apply such a system 
of forces to a solid. I know of only one 
experiment where something of the kind has 
been done. Ioffe took a sphere of rock salt 
crystal (which is cubic and not far from 
isotropic) and immersed it in liquid air until 
it was all of one temperature. He then 
plunged it in hot oil so that the outer parts 
expanded, and these parts applied a hydro- 
static tension to the inside which was still 





cold. The tension showed no tendency to 
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produce cracks. This one experiment is 
obviously a rather complex business, but it 
confirms a tentative conclusion that I wish to 
draw. The characters of solid matter may be 
divided into two types, namely, those sensitive 
to details of structure and those insensi- 
tive. All the elastic moduli are fairly 
insensitive, in that, for example, Young’s 
modulus and the shear modulus are roughly 
the same for hard and for mild steels; but 





we know that the shear strength is sensitive. 


I want to suggest that what evidence there 
is points to the bulk strength being insensi- 
tive to structure. If this is correct, then we 
have the simplification of theory that we can 
impute the structure sensitivity of tensile 
strength to the shear strength. The advan- 
tage of this point of view is that we have only 
one quantity to consider, which needs close 
examination, whilst the second elastic 
character plays little part in the considera- 
tion of strength. 








Naval Nee Soe in 1942 


By FRANCIS McMURTRIE, A.L.N.A. 
No. IV—(Continued from page 48, January 15th) 


Japan 


ITTLE (fresh information concerning the 

Japanese Navy has accrued in the past 
twelve months. So far as the four or five 
battleships of over 40,000 tons, reported to 
be under construction, are concerned, there 
is no evidence of any of these having been 
completed. Nor is any more known about 
their characteristics or their names, though 
a Chinese source gives the latter as “ Kii,” 
“ Owari,”” “ Tosa,” “ Aki,” and “ Satuma.” 





deductions for war losses. Several large 
liners are believed to have been fitted out 
as auxiliary aircraft carriers or seaplane 
carriers. Names reported include “ Nitta 
Maru,” “ Fujikawa Maru,” “ Kasuga Maru,” 


“Kiyokawa Maru,” ‘“Kenyo Maru,” 
**Awata Maru,” “Kamakura Maru,” and 
**Tatuta Maru.” 

Italy 


Progress with Italian naval construction 
continues to be slow, steel shortage being the 








SWEDISH DESTROYER 


These, it may be remarked, are all former 
battleship names, and are probably no 
more than surmise. The previous “ Kii,”’ 
“ Owari,”’ and ‘‘ Tosa’ had been laid down 
at the time of the Washington Conference in 
1921, and were cancelled as a result of the 
Naval Treaty of 1922. Two battleships 
launched in 1906-7 and scrapped at the end 
of the last war were named “ Aki” and 
“ Satuma.” 

There is some reason to suppose that two 
or more heavy ships of a design somewhat 
resembling the German “ pocket battleships ”’ 
have passed into service. It is believed that 
the names “ Takamatu”’ and “ Titibu ” may 
be assigned to these ships. 

A third aircraft carrier of the ““ Syokaku ”’ 
class, the “ Ryukaku,”’ was completed late 
in 1941 or early 1942, but did not enjoy a 
long life, as she was destroyed in the Coral 
Sea action last May. There have been 
rumours of other new aircraft carriers, but 
these lack substance, and it is probable that 
the ships in question are either converted 
merchant vessels, seaplane carriers, or even 
aircraft transports. 

There is little else that is new to relate 
about Japanese construction. It is believed 
that destroyers and submarines are being 
turned out industriously, at the rate of 
twenty or more of each per annum. Mine- 
layers of the “Sokuten”’ type are believed 
to number about a couple of dozen, subject to 
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main difficulty. It is claimed that the 
35,000-ton battleships ‘‘Impero” and 
‘Roma’ were both completed during the 
second half of 1942, which is quite possibly 
true, since they were launched as far back as 
November, 1939, and June, 1940, respec- 
tively. Some of the twelve 41-knot cruisers 


of the “ Regolo ”’ class, of 3362 tons, are also 
suspected to have passed into service. 

A destroyer named “ Premuda” was in 
action in the Mediterranean in June, 1942, 
according to an official Italian communiqué. 
It seems improbable that this was the old 
vessel of that name built in 1917, and 
supposed to have been sold for scrap in 1938. 
She may well be one of the eight destroyers 
that were ordered under the 1939 programme. 
Four large torpedo boats put in hand at the 
same time should also be in service. 

All the submarines that were under con- 
struction when Italy entered the war are 
believed to have been completed. At least two 
of them, the ‘‘ Ammiraglio Caracciolo ” and 
‘“‘ Ammiraglio Millo,” have been destroyed. 


Germany 


Again it has to be said that the major 
energies of Germany’s shipyards during the 
past year have been devoted to the pro- 
duction of U-boats. Otherwise, no warships, 
except destroyers, light coastal craft and 
minesweepers, are believed to have been 
built. The report that submarines are being 
turned out at the rate of 120 a year seems 
quite feasible. 

Little more has been heard of the aircraft 
carrier “‘ Graf Zeppelin.”” Though she may 
have been completed, it seems evident that 
some serious mishap must have befallen her, 
since her activities have been practically nil. 
Her sister ship does not appear to have been 
delivered. 


Russia 

Information concerning the Soviet Navy 
is almost non-existent. It continues to 
inflict losses‘ on the enemy, according to 
official communiques dealing with operations 
in the Black Sea, Baltic, and Arctic Ocean. 
Circumstances has precluded the construction 
of new ships anywhere except at Leningrad, 
and even here it is questionable if it has been 
possible to make much progress with the 
ships on the stocks, comprising the 35,000- 
ton battleship ‘“Tretii International” and 
sundry destroyers, submarines, and smaller 
craft. 


Denmark 


Both the 710-ton destroyers building at 
Copenhagen have been launched, the names 
conferred on them being “ Najaden” and 
“Nymfen.” A couple of mining tenders of 
260 tons and ten motor minesweepers of 





74 tons have also been added to the Danish 
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Navy. Unfortunately, they are only too 
likely to be appropriated by the Germans to 
fill some of the many gaps in their own fleet. 


France 


Prior to the occupation of the whole of 
France by the Germans in November, there 
were signs of slightly increased activity in 
French Mediterranean shipyards. The 8000- 
ton cruiser “‘ Chateaurenault ”’ is reported to 
have been laid down by the Forges et 
Chantiers de la Mediterranée at La Seyne last 





H.M.S. “ Dragon,”’ a cruiser of 4850 tons, 
built in 1917, is also wearing the Polish flag, 
but she has apparently merely been lent from 
the Royal Navy. 


Portugal 


The fleet oiler ‘‘ Sao Braz,’’ built at Alfeite 
Dockyard, Lisbon, was launched last March 
and has since been delivered. She is a ship 
of 7000 tons gross, propelled by two-stroke 
diesels of the Burmeister and Wain type. 
Her contract speed is 12 knots and her tanks 











number of motor torpedo boats. Further, 
there were under construction at the end of 
the year the two cruisers ‘‘ Géta Lejon ”’ and 
“Tre Kronor,” which were described jn 
these columns a year ago; the destroyers 
“Oland”’ and “ Uppland,” of 1800 tons, 
* Halsingborg’’ and ‘‘ Kalmar,” of 1145 
tons ; and the submarine “‘ U 4,” of 367 tons, 


Turkey 


From paragraphs in the Press it would 
appear that the destroyers of the ‘ Sultan. 
hisar ’’ type, the submarines of the “‘ Orue 











year, and the minesweepers ‘“ Matelot 
Leblanc ”’ and “‘ Rageot de la Touche ”’ were 
both launched by the Chantiers et Ateliers 
de Provence at Port de Bouc. Shipbuilding 
in France under present conditions is, how- 
ever, extremely slow. 


Greece 


Eight ships built in British yards, the 
destroyers ‘‘ Pindos,”’ “ Adrias,”’ “‘ Kanaris,” 
and “ Miaoulis,’’ and some corvettes were 
added to the Royal Hellenic Navy last 
year. Two more destroyers are believed to 
be nearing completion. 


Netherlands 


The Royal Netherland Navy has similarly 
acquired two destroyers, the “Jan van 
Galen” and “ Tjerk Hiddes”’ built on the 
Clyde, and a motor submarine chaser. 


Norway 


Ships taken over and manned by the 
Royal Norwegian Navy include the 
destroyers “Glaisdale,”’ “‘ Lincoln,” and 
**St. Albans,’”’ and the corvettes ‘“‘ Acan- 
thus,” ‘ Eglantine,’ ‘‘ Potentilla,” and 
“Rose.” As these ships have not been 
given Norwegian names, it may be assumed 
that they have been lent for the duration of 
the war. A submarine, the ‘“ Uredd” 
(meaning “ Fearless’’), was taken over on 
the Clyde and is presumably entirely Nor- 
wegian. This also applies to the motor sub- 
marine chaser “‘ Kong Haakon VII,” acquired 
from the United States. 


Poland 


British ships transferred to the Polish 
Navy include the destroyers “ Piorun,”’ 
“ Slazak,”’ “ Krakowiak,” and “ Kujawiak,”’ 
the last-named of which has been lost, and 





the submarine “ Dzik,” meaning “ Boar.’ 
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have a capacity of 3500 tons, apart from 
bunker fuel amounting to 400 tons. 


Sweden 

The Royal Swedish Navy is adding to its 
strength more rapidly than any other neutral 
fleet, which, in view of the geographical 
situation of the country, is hardly surprising. 
In the past year, there were launched the 
destroyers ‘‘ Sundsvall” and “ Visby,” of 
1145 tons; the small destroyers “‘ Magne,” 
“Mode,” “‘ Mjélner,” and ‘ Munin,” of 
635 tons; the submarines “ Neptune,” 
““Najaden’’ and “ Nacken,” of 541 tons, 
“U2” and “U3,” of 367 tons; and a 





Reis ” type, and the minelayers “ Sivrihisar ”’ 
and ‘‘ Yiizbasi Hakki,’’ all ordered in this 
country before the war, have now been 
delivered. 


Brazil 


Six corvettes, built at the Ilha Vianna 
Shipyard, Rio de Janeiro, to the order of the 
Admiralty, have been transferred to the flag 
of Brazil since that country joined the Allies. 
Their names are “‘ Barreto Menezes,” “‘ Filipe 
Camarao,”’ ‘‘ Fernandes Vieira,” ‘‘ Henrique 
Dias,” ‘Matias de Albuquerque,” and 
“Vidal de Negreiros.”” Several submarine 





chasers have been acquired. 








The Focke-Wulf “F.W. 190” Fighter’ 


> ————— 


HE “F.W. 190” is a single-seater low-wing 

monoplane of monocoque construction, 
except for the control surfaces, which are fabric- 
covered. The wing is constructed as a single 
unit with a continuous main spar from tip to 
tip. Very few extrusions are used. The 
retractable undercarriage folds inwards, thus 
providing a wide wheel base. 

The machine is powered with a B.M.W. 
“801.D.” fourteen-cylinder twin-row radial 
direct-injection engine, which is expected to 
develop about 1600 H.P. The installation of 
this engine is very compact and is contained 
within a cowling of 4-3ft. maximum diameter. 
Cooling is assisted by means of a fan imme- 
diately behind the propeller, and the rate of 
cooling is uncontrolled. A two-speed super- 
charger is fitted, controlled automatically by a 
master unit which also regulates propeller 
pitch, mixture strength, magneto timing, and 
throttle position. A V.D.M. three-bladed pro- 
peller is: fitted, of 10-9ft. diameter, which 
appears rather small for the power available, 
but has a fairly high solidity of 0-13. It is 
fitted for hand and automatic pitch control. 





* From material supplied by the Ministry of Aircraft 





Production. 


The wing has a span of 34-5ft. and a mean 
chord of 5:95ft. The aerofoil section is con- 
ventional with a maximum thickness of 


25 to 30 per cent. chord and a mean ratio of 
12 per cent. The ailerons are of the “‘ Frise ” 
type and the elevators and rudder are balanced 
by shielded horns. None of the control trim- 
ming tabs is adjustable in flight. The incidence 
of the tailplane is adjustable by electrical means. 
The cockpit hooding is neat and the sliding rear 
part of the hood, approximately 5ft. long, is 
formed of one sheet of moulded transparent 
material. 

Two 7-92mm. machine guns are fitted on 
top of the engine in front of the pilot’s cockpit ; 
two 20mm. Mauser guns are mounted in the 
wing roots, and two Oerlikon 20mm. guns 
mounted one in each wing further outboard. 
The four first-named guns fire through the 
airscrew disc, the smaller calibre being mecha- 
nically , synchronised and the larger calibre 
electrically synchronised. Provision is made for 
carrying 2000 7-92-calibre rounds and approxi- 
mately 520 20-mm. rounds. A standard Revi 
reflector gunsight is fitted. Provision is made 
to carry a bomb rack below the fuselage, and 
fuel and air pipes indicate that a jettisonable 
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fuel tank can be carried. Armour protection is 
provided immediately behind the pilot and 
round the front of the engine. The front wind- 
screen is of bullet-proof glass. 

The degree of electrification is high, hydraulics 
being used only for propeller constant speeding 
and for brakes. The electrical system, which is 
supplied from a 24-volt, 2-kW generator, shows 
no unusual features, with the exception of the 
24-volt, 10-Ah alkaline accumulator in lieu of a 
lead acid type. All the normal luminous flying 
and engine instruments are fitted, together with 
a repeater compass controlled by a master unit 
in the tail. A ‘‘ Fu.G.7” type of radio equip- 
ment is fitted. 

The main wing spar is a built-up I-section 
member of substantial construction in the centre 
section, but with rapidly tapering top and 
bottom booms, while the web is a solid plate of 
the same thickness throughout its length. Thus 
it appears that, bending is taken entirely by 
the main spar (near the centre section), while 
further out, when the spar flanges become of 
negligible size, bending is shared by the many 
L-section stringers. Throughout the wing the 
shear is taken by the main spar and trailing 
edge member, which has a solid plate web. The 


Simmonds type anchor nuts. The fin is of 
similar construction, except towards its rear 
edge, where the tail wheel retraction mech- 
anism is housed. In this part of the fin there 
are no ribs, but the skin is double, the inner 
skin being dished and riveted to the outer skin 
at the centre of each dishing. The bottom rib 
is a full-width rib and carries the main rudder 
bearing at its rear end, The control surfaces 
are fabric covered aft of their hinges and have 
rigid metal noses. The two halves of the 
elevator are bolted together through flanges on 
the leading edge tube. 

The undercarriage is high and has a very 
wide track. Each wheel is mounted at the end 
of a single long oleo leg with a concertina cover 
and triangular torsion links. The oleo legs 
have a possible travel of nearly 15in. Each 
leg is hinged at the top on a shaft which has 
bearings in the light leading edge member and 
in the main spar. The wheel and leg fold 
inwards into a well in the underside of the wing 
as the hinged side stay breaks and is folded by 
an electric motor with a worm and pinion drive. 
The well is closed by a fairing attached to the 
outside of each leg and by a door which is 





opened and then closed by a system of cables 





RETRACTABLE UNDERCARRIAGE 


ribs are smaller in number and consist of plate 
webs with their edges turned over to form 
flanges riveted to the skin. The rib flanges are 
cut away to clear the stringers and the webs 
are pierced with lightening holes with turned- 
over edges for stiffening. The main spar and 
trailing edge members form a torsion box with 
the top and bottom wing skin. Each of the 
split flaps is made from three pressings riveted 
together with upturned edges, so that the 
leading edge forms a box. They are electrically 
operated bya screw jack. A notice in the cock- 
pit states that the flaps are not to be lowered 
at speeds in excess of 295 kiloms. per hour 
(185 m.p.h.). 

The stressed skin fuselage has twenty-one 
L-section stringers with one wide top-hat section 
stringer at the top. L-section transverse formers 
are used, about 18in. apart. There are two self- 
sealing tanks of the fibre shell type in the lower 
part of the front fuselage, one of 64 gallons and 
the other of 51 gallons capacity. The pilot’s 
seat is adjustable for height and its back is con- 
structed of welded steel plate, 8 mm. thick. 

The tailpMane is in one piece. The centre 
section consists of a large tube passing through 
the fuselage. The metal skin is riveted to the 
flanges of the ribs and spanwise members, all 
of which consist of plates with their edges turned 
over. The leading edge consists of a thick half- 
round section and the tip is formed of a single 


attached to moving parts of the undercarriage 

The tail wheel is mounted in a fork fitted to 
the lower end of the shock-absorbing cylinder 
and connected by a link to a point further 
forward in the fuselage. The fork is rotatable 
through 360 deg., but is centred by a hairpin 
spring and can be locked centrally by a gear 
operated by the elevator control rods when the 
control column is pulled right back. The upper 
end of the oleo piston carries a toggle with two 
rollers placed inside a pair of channels mounted 
inside the fin and so shaped that in its lowest 
position the two rollers lock the unit. A cable 
passing over a series of pulleys connects the 
toggle to one of the links in the starboard main 
undercarriage and, when this cable is pulled, 
the toggle is rolled over and the rollers can then 
be drawn up the channel so that the tail wheel 
is partly retracted into the fuselage. When the 
cable tension is relaxed a spring pulls the 
rollers down and locks them in the lowest 
position. 

The engine mounting is of steel tubular 
welded construction and is of novel design, in 
that the circular mounting ring, to which the 
engine is attached through ten flexible rubber 
bushes, is of hollow welded construction and 
forms a reservoir for the hydraulic fluid which 
is also the operating fluid for the master engine 
control unit. 

The sliding hood can be jettisoned by a 


lever near the hood winding handle. The cart- 
ridge is stowed on the top deck of the fuselage 
just aft of the luggage locker and its function is 
to break the tubular guide and thus destroy 
the anchorage for the hood. 

The engine has direct petrol injection from 
a faced cam type pump having a separate 
de-aerator and a single magneto giving dual 
cylinder ignition. A hydraulic master unit 
automatically controls propeller pitch, boost 
pressure, throttle position, mixture strength, 
and magneto timing. The propeller is auto- 
matically controlled by a hydraulic governor 
and manually by an electric switch on the 
pilot’s throttle level. 

The engine has no cylinder temperature- 
measuring devices, but each cylinder has been 
provided with a thermo-couple recess near the 
injector. The cooling air is taken through the 
front cowling opening of 32}in. diameter, in 
which a twelve-bladed fan rotates at 31/, times 
propeller speed. The air passes through close- 
fitting cylinder and head baffles and the latter 
are ducted in the crown to facilitate front head 
cooling of the rear bank and read cooling of the 
front bank. The cylinder head vertical fins 
average j;in. thickness with six to an inch. 
The air leaves through three fixed vertical slots 
on each side of the power unit cowling, just 
forward of the bulkhead. Some of the cooling 
air must also escape from the cowling at the 
exhaust exits. The cooling air flow is therefore 
dependent on engine and flying speed, in con- 
trast to the Dornier “ 217” installation. 

The circular oil tank and cooler are mounted 





AIR SCREW AND COOLING FAN 


coaxially in the nose of the cowling, the former 
being to the rear, and in a wider portion of the 
nose. The cooler is a conventional honeycomb 
type having tubes with hexagonal openings 
din. across flats with the top 60 deg. sector 
dummy; its frontal width and depth are 
respectively 2}in.- by 5in. and its estimated 
frontal honeycomb area is 260 square inches. 
The cooling air passes through the fan, reverses 
direction, and leaves through the front gill, 
which in this installation has a fixed annular 
gap of approximately {in., except: at that part 
which concides with the dummy portion of the 
cooler, where the gap is closed. Fixed to the 
bottom of the cooler and having connections to 
both cooler and tank, there is a thermostat, 
which regulates the quantity of oil passing 
through the cooler, and thus controls the engine 
oil temperature. There is one crank case 
breather, situated behind the rear bank of 
cylinders, and its venting pipe forks into each 
side of the oil tank near the top. Attached to 
the side of the tank there appears to be a relief 
valve, which vents through a pipe to atmosphere. 
Flowing into this main venting pipe are 
further vent.pipes from the fuel pump and 
the rear master engine control reservoir. 

Induction air is taken from the rear of the 








pressing and both are attached by screws with 





cartridge which is operated by depressing a 





fan by two faired ducts, which form bulges on 
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each side of the cowling and lead to either side 
of the double-entry supercharger, the intakes 
of each having a honeycomb type grid. It 
appears that the supercharger had two speeds, 
automatically controlled by the master engine 
control. There is no special provision for hot 
air intake to the engine, though preheating of 
the induction air occurs as it passes over the 
engine cylinders. 

At the rear starboard side of the engine there 
is a hydraulic master control box, which auto- 

‘matically regulates the propeller pitch, mixture 

strength, boost pressure, magneto timing, and 
throttle position. This control works in unison 
with the pilot’s throttle lever and relieves the 
pilot of the need to select a desired mixture 
strength and supercharger gear. An extra 
lever in the cockpit leads to this control box ; 
its movement is a method of ensuring priming 
of the oil supply to the mechanism on starting 
if the throttle response is sluggish. 

For starting, provision has been made as 
follows :—A small tank in the cockpit contain- 
ing priming fuel feeds to the rear bank of 
cylinders. One of the oil scavenge pump pipes 
has a connection for the probable induction of 
hot oil from a ground supply. There is a device 
for diluting engine oil with petrol. Provision is 
made for starting either from the aircraft 
battery or from an outside battery. 

The engine installation is compact, the 
maximum diameter of engine cowling being 
4-3ft. The only projections on the power unit 
are the two similar faired air intake bulges 
already described, having a maximum frontal 
area of 17 square inches, the front tank drain 
cover and a cover for a single bottom exhaust 
pipe which are of negligible proportions. Rear- 
ward facing exhaust pipes are used. They are 
flattened to facilitate their fitment inside the 
nacelle and none project. Their distribution is 
four each to the port and starboard sides of the 
nacelle and four to the bottom, two of the latter 
each exhausting from two cylinders. 

The variable-pitch propeller is a three-bladed 
metal type of V.D.M. manufacture and has a 
diameter of 10-9ft. with a 12}in. maximum 
chord. It is controlled either by a hydraulic 
automatic governor loaded from the master 
engine control or alternatively by a button 
switch on the pilot’s throttle lever. 

The cockpit hooding is neat and visibility 
from the cabin very good. The front glass 
slopes back at a very acute angle (63 deg. from 
vertical). The side panels are also of flat glass. 
The sliding rear part of the hood is formed of 
one sheet of moulded transparent material, so 
that the view to the rear is also good. 

The ‘“‘ M.G. 17” guns are installed above the 
engine, one on each side of the aircraft centre 
line, with the ammunition boxes immediately 
below them. The guns and the synchronising 
gear are of a standard type and the ammunition 
belt is of the type in which the links disintegrate 
after the round has been removed. Discarded 
links are collected in a compartment in the 
ammunition box. Provision is made for heating 
the ammunition by means of a hot air duct 
from the engine. 

The ‘M.G. 151” guns are similar to those 
found on previous German aircraft, but the 
breech block has been modified to fire the cart- 
ridge electrically, and the ammunition itself has 
been altered accordingly. The principle of 
operation is as follows:—When the breech 
block is fully forward a contact is made which 
allows a current to flow to the cartridge 
detonator. This current is controlled by a com- 
mutator connected to the engine, which prevents 
the cartridge being detonated if the airscrew 
blade is in the line of fire of the gun. The com- 
mutator is situated on top of the engine on the 
same block as the mechanical interrupter gear 
for the “‘ M.G. 17s.” The ammunition is carried 
in boxes in the fuselage immediately behind the 
engine and is removable from underneath the 
aircraft. The boxes are capable of holding 
250 rounds, but if more than 130 are inserted 
the belt will not run freely. It is considered 
that the heat conducted to the ammunition 
boxes from the engine is sufficient to ensure 
satisfactory functioning of the guns.as far as 
low temperature is concerned. 

The “M.G.F.F.” (Oerlikon) guns are of a 
type similar to those used in the “ M.E. 109E.” 





The magazines are capable of holding sixty 
rounds. The gun chamber is heated by means 
of an air duct, flowing from the engine along 
the leading edge of the wing. 

The pilot is protected from frontal attack by 
the engine and by a bullet-proof windshield, 
while from the rear he is protected by armour 
plate as follows :—Bulkhead behind pilot’s 
head, 14mm. thick; back of pilot’s seat 
(formed to shape), 8mm. thick; four small 
panels behind the pilot’s seat, each side, above 
and below the back of the seat, 8mm. thick. 

There is provision for a bomb carrier under 
the fuselage and connectors are provided for a 
control switchbox in the cockpit. A mounting 
for the fuzing battery box is provided in the 
rear of the fuselage, Fuel and air pipes indi- 
cate that @ jettisonable fuel tank can be carried 
as an alternative store on the bomb rack. 

This aeroplane is of interest, in that it is the 
first small fighter to be seen which is practically 
“‘ all-electric.”” Electrical power is supplied by 
a 24-volt, 2-kW, engine-driven generator with 
a 24-volt, 10 ampere-hour alkaline accumulator, 
mounted behind the pilot’s seat. This latter is 
the most notable point of difference from other 
aircraft systems. 

The undercarriage is retracted electrically by 
motors, one for each main leg. There is an 
electrical device for locking the undercarriage 
legs in the retracted position. Indication of the 
position of the undercarriage is by lamp and 
warning horn. The flaps are operated by elec- 
trical motors, apparently with one each side. 
There are three selector buttons on the switch- 
box ; the red one retracts the flaps, the yellow 
one gives 10 deg. extension, and the green one 
lowers them to full extent. Position indication 
is by means of three-coloured lamps, red, yellow, 
and green for “in,” “start,” and “out” 
positions. The tailplane incidence can be 
altered by means of an electric motor, operated 
by two push buttons in the cockpit. There is a 
moving-coil indicator calibrated in degrees of 
incidence, An immersed electric pump is fitted 
in each of the two fuel tanks. They are con- 
trolled by two switches in the cockpit and 
luminous indicators on the instrument panel 
show when the pumps are switched on. 

The turn and bank indicator is of the elec- 
trical type. The oil thermometer is of the 
standard electrical resistance type. No cylinder 
head thermometer is fitted. There is an electric 
fuel gauge with a change-over switch for 
measuring the contents of either fuel tank. In 
the mid position of the switch the gauge is 
switched off. There is a red warning light 
showing when the fuel level is low. Provision 
is made for two cameras, one in each wing, and 
at least one of these is a camera gun, the circuits 
being connected into the gun firing circuits. 

The wireless aerial is suspended between the 
top of the fin and the sliding portion of the 
cockpit cover. The aerial is kept taut as the 
sliding hood is wound back, by means of a pulley 
system which takes up the slack. Three oxygen 
bottles are carried in the floor of the fuselage 
just aft of the radio equipment, each bottle 
being in the shape of three connected spheres. 








Sixty Years Ago 





CoLLISIONS AT SEA 


Ix January, 1883, two maritime mishaps 
occurred, which, in conjunction with other 
recent incidents at sea, caused many people to 
feel disquieted about the steps taken to ensure 
the safety of ships in.the event of collision. On 
the 7th, the Inman liner “ City of Brussels,” 
homeward bound from New York, was caught 
in a fog off the mouth of the Mersey and, with 
her engines stopped, was struck amidships by 
the “‘ Kirby Hall,” a new steamer on her trial 
trip. The “City of Brussels’ sank about 
twenty minutes after the collision, with the 
loss of ten lives. About a fortnight later the 
Hamburg-American liner “‘ Cimbria ” was sunk 
in collision with the British steamer “ Sultan,” 
off the Dutch coast, with the loss of 389 lives. 
These mishaps followed others of a similar 
nature, all of which strongly suggested that the 
practice followed in the division of ships by 


* 

water-tight bulkheads urgently required revi- 
sion, We took up the subject warmly in our 
issues of January 12th and 26th, 1883. Ship- 
owners, in general, were, we said, inclined to 
regard water-tight bulkheads as a nuisance. 
At the meetings of the Institution of Naval 
Architects there was, we asserted, almost a 
“taboo ” on the discussion of the subject. It 
was, in fact, never mentioned except in con- 
nection with warships. In most mercantile 
steamers the water-tight bulkheads built into 
the ship’s structure were mere concessions to 
the principle of subdivision, They were light 
and flimsy and for the most part quite inade- 
quate to sustain the load which would be 
thrown upon them by the water pressure which 
would be applied to them if the ship were holed 
in one compartment. No provision was made 
for the possibility that the ship might be 
struck—as, it was reported, the “City of 
Brussels ”’ had been struck—in line with a bulk- 
head. It required, we maintained, only a 
moderate effort on the part of Lloyd’s and the 
Board of Trade to have the matter put right. 
But unless they acted, bulkheads would prob- 
ably continue to be delusions and snares to 
the end of time. On the kindred subject of 
double bottoms we asserted that the existing 
tonnage laws were such as to make the shipowner 
pay a high tax for their adoption. The laws 
laid it down that the cavities of the double 
bottom were to be measured as tonnage- 

ing space, in spite of the fact that they 
were absolutely useless for the stowage of cargo. 








The Bicentenary of John Fitch 





YESTERDAY, Thursday, January 21st, marked 
the bicentenary of the birth of John Fitch. He 


twas born in 1743 at Windsor, Connecticut, and 


died on July 2nd, 1798, at Bardstown, 
Kentucky. In his early life Fitch had but little 
schooling, and, being fond of mathematics and 
geography, went to sea as a sailor. Later he 
took up watchmaking and repairing, and in 
the War of Independence worked as a gunsmith. 
In 1785 he drew up plans for a steam carriage, 
but this did not prove practicable, and he turned 
his inventive mind in the direction of steam- 
ships, In September of that year he 
approached the American Philosophical Society 
with a model of a steamer having wheels at 
the sides, carrying an endless chain of floats and 
paddles, but gained no support. He petitioned 
Congress for a grant of money to develop his 
invention, but without avail. In July, 1786, 
Fitch made experiments with a boat 34ft. 
long, in which he arranged a steam engine with 
a@ sprocket gear which worked six paddles 
or oars, on each side, which were supported 
upon a framework above the vessel. By 

h, 1786, he’ had been able to persuade 
the State of New Jersey to grant him 
patent protection and the sole and exclu- 
sive right to navigate its waters by means 
of steamships for fourteen years. The following 
year the States of New York, Delaware, Penn- 
sylvania, and Virginia gave him similar con- 
cessions. On Oct. 12th, 1788, his first ship, 45ft. 
long, sailed the Delaware from Philadelphia to 
Burlington, and carried thirty passengers, 
making the passage against the stream in three 
hours ten minutes at a speed of 64 m.p.h. In 
April, 1790, a still larger boat, 60ft. long, was built 
and ran during the summer, attaining speeds of 
about 6 m.p.h. In 1791 the Govermennt took 
over Fitch’s patents. He designed the “‘ Perse- 
verance ” for carrying freight and passengers 
on. the River Mississippi, but the ship broke 
loose during a storm and could not be got 
ready in time. In 1796 he built, with 
the aid ‘of Livingstone, the first yawl to be 
equipped with a steam engine and propeller. 
He carried out further model experiments at 
Bardstown in 1798, and a few weeks later ended 
his own life. Some twenty years later the 
merits of Fitch’s inventions were recognised by 
a Committee of the New York Legislature, 
which reported that the steamboats built by 
Livingstone and Fulton were in substance the 
invention patented by John Fitch in 1791 and 
that Fitch during the term of his patent had the 





exclusive right to use it in the United States. 
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value known to engineers to-day. Specific- 
ally a steel which has a yield point under 
shear at 10 tons per square inch might sustain 
@ load of 1000 tons per square inch without 
yielding if it could be made to develop its 
extreme strength. Sir Charles admitted that 
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there were uncertainties in the method 
employed to calculate the extreme strength 
of a metal, but added that he would be sur- 
prised if the figure arrived at were wrong by 
a factor of 2—that is to say, presumably, if 
the true value were more than twice or less 
than half his calculated value. He did not 
give full details of his calculation, but we 
gather that it was based on an application of 
the quantum theory to an evaluation of the 


relatively to one another in a parallel direc- 
tion. The prospect of employing metals 
having many times the strength of those 
which we now use is an alluring one. We 
feel, however, that before we begin to build 
our hopes in that direction on anything which 
Sir Charles has said, consideration should be 
given to an alternative treatment of the 
subject, a treatment which is equally con- 
sonant with the trend of modern physical 
ideas and which must considerably alter our 


evaluation of the forces existing between its 
ultimate particles must take account of the 
fact that those particles are in motion— 
apparently in random motion—and are not 
wholly static, as Sir Charles seems to assume. 
Considering the tensile rather than the shear 
strength, we can picture the resistance to 
extension developed at any section of a 
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THE EXTREME STRENGTH OF METALS 


In his recent ‘‘ James Forrest ’’ Lecture to 
the Institution of Civil Engineers, Sir Charles 
Darwin gave an interesting and entertaining 
* account of some of the extreme properties of 
matter as visualised by the modern physicist. 
As befitted his audience, he dwelt chiefly on 
the extreme limits to the strength of metals. 
His general conclusions were, first, that the 
shear strength of a metal was of primary 
importance in determining its resistance to 
all forms of stress, and, secondly, that for 
“a good steel” the extreme limit of shear 


.|will be that at which the distribution 


specimen as the sum of the forces between the 
ultimate particles which at any given instant 
happen to be within effective range of one 
another in the neighbourhood of the section. 
On this basis what we call the strength of a 
specimen is fundamentally an expression of 
the laws of chance. It is determined at any 
instant by the random, changing distribution 
of the ultimate particles in the neighbour- 
hood of each and every section of the speci- 
men and the point at which fracture occurs 


assumes momentarily a catastrophic con- 
figuration. It can be reasonably supposed 
that the probability of the occurrence of a 
distribution corresponding to zero resistance 
at any section is almost infinitely remote, and 
that the probability of the occurrence of the 
closest possible packing of the particles— 
corresponding to the greatest possible resist- 
ance or extreme strength of the specimen—is 
almost equally remote. The most likely dis- 
tribution lies somewhere between these 
limits and we can suppose that over a period 
of time, probably a-very long period, the 
distribution at any instant is not greatly 
different from the most likely or “‘ mean ” 
distribution. Ifthe applied load is sufficiently 
low, the probability of the occurrence of the 
catastrophic configuration corresponding to 
it becomes remote to a degree justifying the 
practical conclusion that the specimen will 
sustain the load indefinitely without fractur- 
ing. If the load is increased the probability 
of the occurrence of the corresponding 
catastrophic configuration increases until we 


condition is certain to occur almost at once, 
The specimen fails at this point and the load 
under which it fails we call its ultimate 
breaking strength. From the standpoint of 
the suggestion here advanced it would appear 
that the load so referred to is not primarily 
determined by the magnitude of the forces 
existing between the ultimate particles of 
the specimen, but is largely, if not wholly, a 


of a particular distribution among them. 

It is fully understood that in practice the 
strength of a metallic specimen is very 
materially affected by its crystalline structure. 
We have neglected this influence in the con- 
siderations we have advanced for the good 
reason that Sir Charles Darwin also neglected 
it, and because we desire to keep the two 
arguments on the same basis. Both, it will 
be understood, are really applicable only 
to “single crystal” specimens. On this 
strictly comparable footing it will be seen 
that Sir Charles’ “extreme strength” is 
more or less identical with the resistance 
offered by the specimen when the particles 
are in the configuration corresponding to 
the closest possible packing. The prob- 
ability of the occurrence of that configura- 
tion, we have suggested, is almost infinitely 
remote. In addition, if it did occur, its 
duration would be only momentary. The 
only way in which to ensure the permanency 
of this extreme configuration would be to 
reduce the temperature of the specimen to 
absolute zero and thereby deprive the 
particles of all motion and therefore of all 
opportunity to change their distribution to a 
less favourable configuration. Both ways 
of looking at the subject—Sir Charles’ and 
ours—are perhaps wholly fanciful. Never- 
theless, the theory we have outlined— 
always omitting the vital consideration of 
crystalline structure—appears to offer the 
beginnings of a fundamental explanation of 
certain phenomena encountered in the study 
of the strength of metals. It offers a sug- 
gestion to account for the fact that no two 
specimens of the same metal break at pre- 
cisely the same load or fail at precisely the 
same section. It is also capable of suggesting 
a fundamental reason for the influence of 
temperature upon the strength of metals. 
Some readers, however, will perhaps see its 
chief value in the implication which it carries 
that the practical metals of to-day may not be 
so depressingly far away from developing their 
“extreme strength” as Sir Charles Darwin 
appears to imply. 


“ Fortress”’ Gunnery 


OnE of the most striking features of the 
intense air war is the success with which the 
American “ Fortress” bombers beat off 
enemy fighter attacks. So successful are they 
in shooting down their opponents that even 
if one allows for some duplicates in the 
numbers claimed, a continuance of their 
performance is likely to lead to enemy air- 
craft becoming very “ Fortress’’-shy. The 
technical situation which, with the intensive 
training U.S. gunners receive, has made this 
possible is well worth study. 

During the last World War the ordinary 
0-303in. machine gun was the normal 
air armament, and it so remained with 
few rivals through the intervening years 








strength was about one hundred times the 
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of this war. But between the two wars 
the more enduring metal construction re- 
placed wood, and greater carrying capacity 
enabled really useful armour to be incor- 
porated at vital spots in the newer models. 
This led in many air forces to a stepping up 
of the size of the guns fitted from 0-303in. 
(say, 74 mm.) to 20 mm., and even more. 
This, of course, could only be done at the 
cost of providing a heavier and more slowly 
firing gun, and a reduction in the number of 
rounds of the heavier ammunition carried. 
In the “ Fortress ” as in some other American 
types, a size between these two extremes was 
selected, namely, the 0-50in. calibre, or 
12} mm. Instead of going at once from 
74 mm. to 20 mm., a half way size was chosen. 
This step, though no doubt only intended as 
an intermediate one, had the advantage of 
defeating most of the armour fitted to-day in 
enemy aircraft, though its friends would 
hardly claim that it could defeat all present- 
day armour at all ranges and all angles of 
attack, even. if it does in general defeat 
armour intended only to keep out the 74 mm. 
bullet. A writer in a French journal has 
recently suggested that 15 mm. may perhaps 
be the ideal calibre, though for how long he 
does not say. To put up armour thickness in 
corresponding ratio to every increase in gun 
calibre would add gravely to the weight to 
be carried, and might interfere equally 
seriously with production. In the meantime, 
the 124 mm. gun meets with just the sort of 
success which its originators no doubt 
intended, though its advantage in armour 
penetration, important as this undoubtedly 
is, is far from being its sole merit. The 
124 mm. bullet, having more mass in propor- 
tion to surface than the 74 mm., will, for 
any given muzzle velocity, have a flatter 
trajectory and make aiming easier, with the 
further gain of a higher striking velocity on 
impact. To be able to open effective and 
accurate fire at a range some hundred, or 
perhaps hundreds, of yards before a more 
lightly armed enemy can do so must, in many 
cases, mean that the latter will be destroyed 
before it is within its own fighting range. 
This has immense moral effect on enemy 
pilots, as well as a material one on their 
aircraft. 

Since bomber aircraft are commonly slower 
in speed than fighters, they are most easily 
attacked—one might even say often attacked 
—from the rear, either just above or just 
below. In either case the bomber can defend 
itself with the powerful sting it carries in its 
tail; projectiles fired aft have the great 
advantage that they need to fly through less 
air to reach their target than those of the 
aeroplane in pursuit. This can easily be seen 
by considering the case of two such aircraft 
flying at equal speeds along the same straight 
line. It is then valid to consider both air- 
craft as at rest with air streaming past them 
both at, say, 500ft. per second. Obviously, 
this slip stream will add to the air resistance 
encountered by the bullets from the fighter, 
and lessen that met by those from the 
bomber. If the mean speed of the bullet 
relative to its gun be 2000ft. per second, the 
one will encounter a resistance correspond- 
ing to a speed of 2500ft. per second and the 
other of only 1500ft. If in the limiting, 
rather artificial case, one pictures the speed 
of the aircraft to be equal to that of the 
bullet, the fighter bullets would encounter 


four times the ordinary air resistance, whilst 
the bomber bullets would not encounter any 
resistance at all. The net effect in the prac- 
tical case is that the fighter bullets have a 
much lower striking energy on impact with 
the target and are less accurate in aim. On 
the whole, one may say that the power of 
the sting in the tail has grown so decidedly 
in venom, and will continue to grow as 
air speeds rise, that enemy aircraft will need 
to attempt other modes of attack, even if 
to do so means that aiming becomes more 





difficult ; deflection shots are far from easy 
for a pilot in a single-seater fighter. 

In the meantime, our American Allies are 
to be congratulated on the notable successes 
being won by their “ Fortresses.” Allied 
Nations have noted with interest and satis- 
faction the pithy forecast attributed to the 
Chief of the U.S. Army Air Force that the 
“* Fortress ” equipment will “seem like pea- 
shooters compared with the fire power we are 
putting into our newest big ships” ‘.e., 
aircraft. 








Shipbuilding and Marine Engineering 
in 1942 


No. IlI—(Continued from page 57, January 15th) 


Two Interesting Oil Engine Developments 


our issue of July 13th we were able to 
describe and illustrate a remarkable series 
of oil engine experiments on the use of high 
supercharging for two-stroke oil engines, 
which were carried out in the Winterthur 
works of Sulzer Brothers. The object of this 
ambitious programme of research work was 
to produce engines working at high super- 
charge pressures with reciprocating air com- 
pressors or exhaust gas turbine compressors, 
which would give higher outputs and in 





piston, two-shaft arrangement, with cylinders 
having a bore of 180 mm. and a stroke of 
2 by 225 mm., and reciprocating air com- 
pressors has been adopted. When super- 
charged up to 2-5 atmospheres, this engine 
has a designed output of 2750 B.H.P. at 
1000 r.p.m., the mean effective pressure on 
the basis of one hour’s rating being about 
13-5 kilos. per square centimetre. Designs 
have been got out for normal cargo ship 
installations of about 3000 S.H.P. and for 
high-power oil-electric propulsion schemes 
requiring an output of about 37,000 S.H.P. 

















1560 B.H.P. OPPOSED-PISTON SULZER OIL ENGINE 


certain cases provide supplies of “ power gas ”’ 
to be further utilised in gas turbines. This 
development work is likely to affect the 
design of oil engines for ships built after the 
present war. We reproduce herewith an 
engraving showing the new two-stroke, two- 
shaft, opposed-piston Sulzer oil engine, which 
has a designed output of 1560 B.H.P., when 
running at 850 r.p.m., and with supercharging 
up to a pressure of two atmospheres absolute. 
In the experimental units tested, super- 
charging pressures of up to six atmospheres 
were successfully adopted. In one series of 





new oil engines an eight-cylinder, opposed- 


These designs show a remarkable saving in 
the weight of the plant and the space required, 
and development along these lines will be 
awaited with no little interest. 

Shortly before the end of the year there 
appeared in the German technical journal 
Schiffbau a description and illustrations of 
a new “V” type high-power light oil engine, 
which has been designed, tested, and put into 
production by the Klockner Humboldt 
Deutz A.G., of Cologne and Hamburg. We 
show herewith one of the twelve-cylinder 
units of this series, which has a designed 





output of 1200 B.H.P., when running at 
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700 r.p.m. With sixteen cylinders the output 
is 1600 B.H.P. per unit, the same speed of 
700 r.p.m. being adopted, The cylinders are 
arranged at an angle to the vertical of 36 deg., 





in American shipyards. It was suggested 
that the practical and technical experience 
of the surveyors would be helpful to ship- 
builders and to the national interest. The 





and they have a diameter of 220 mm. with a 
stroke of 300 mm. The engine is designed 
to run at low speeds down to 100 r.p.m., 
although its standard speed is 700 r.p.m. 
The mean effective pressure is given as 
5-1 kilos. per square centimetre, or about 
72 lb. per square inch. These engines can be 
arranged in a ship in pairs at a distance 
between the shaft centres of 2000 mm., an 
arrangement which would seem to favour 
submarine use. We are given to understand 





1200 B.H.P. TWELVE-CYLINDER DEUTZ ENGINE 


that these new high-power engines are not 
only under construction in the parent factory 
at Koln-Deutz, but also in a special engine 
works which was built just prior to the war 
not far from Hamburg. 

Welding in Shipyards 

The year which has just ended was note- 
worthy for the progress made in the applica- 
tion of welding in shipyards. More welders 
have been trained and the pre-fabrication 
system has been introduced into some British 
shipyards with, it is learned, conspicuous 
success. It may be said that the production of 
all-welded ships is now frequent practice in 
American and some British shipyards. Much 
interest was aroused by the mass production 
welding methods which have been freely 
employed in the shipyards of the Todd Ship- 
building Corporation, and the Kaiser ship- 
yards, both for the construction of the sixty 
cargo ships of the “‘ Ocean Vanguard ”’ type 
ordered on British account, and for the 
standard “ Liberty ” and “Cl,” “C2,” and 
“C3” cargo vessels which are now under 
construction for the United States Maritime 
Commission. 

Early in January last it was announced 
that, in order to assist in meeting the 
training of additional welding labour, the 
Ministry of Labour training centres had 
been completely reorganised with a view 
to including the most recent recommendations 
of the Institute of Welding. The centres 
we refer to have a training capacity of 700 
places, of which 320 are for electric arc 
welding and 380 for gas welding. Operating 
on a three-shift system, it is possible to train 
about 5000 welders per annum for all welding 
requirements. During 1942 it was announced 
by Lloyd’s Register of Shipping—the Com- 
mittee of which has taken a keen interest in 
the development of welding for the hulls and 
machinery of ships, both in this country and 
in America—that it had been decided to 
transfer to Great Britain some of the leading 
surveyors who were responsible to Lloyd’s 
Register for the building of the British cargo 
ships at Richmond and Portland, and who 
had had, therefore, first-hand practical 


Committee therefore brought from America 
Mr. R. B. Shepheard, B.Sc., who was lent 
to the Merchant Shipbuilding Department of 
the Admiralty, to work under Sir Amos 
Ayre, the Director of Merchant Shipbuilding, 
as Superintendent of Welded Development 
(Merchant Shipping). Mr. F. C. Cocks, B.Sc., 
who returned about the same time as Mr. 
Shepheard, was appointed Special Surveyor 
for Welding on the Chief Ship Surveyor’s 
staff, where his services are available to the 
staff of the Society and the Society’s clients 
in the United Kingdom. About the beginning 
of June Mr. Shepheard began his new duties 
and gave special attention to the introduction 
into British shipyards of a new type of auto- 
matic welding machine which, working on the 
submerged principle of are welding, has 
been successfully employed in American 
shipbuilding and repairing yards. A supply 
of these machines was obtained from 
America in collaboration with the British 
Oxygen Company, Ltd., which firm repre- 
sents the interests of the “ Unionmelt ” 
process in this country. The necessary elec- 
trical equipment was supplied by British 
firms. In our issue of October 9th we gave 
an illustrated description of the ‘“ Union- 
melt ’’ system and described its use in ship- 
yard work, on which seams can be welded at 
speeds from 4in. to 80in. per minute. Before 
the end of the year it was reported that 
excellent work was being done with these 
new machines, and extended use of the 
“ Unionmelt ” system is likely to be made. 
In December we were able to announce the 
setting up in Glasgow at the Stow College 
School of Engineering of several three-weeks’ 
courses on shipyard welding under the 
general control of Mr. William Heigh, of 
Babcock and Wilcox, Ltd. These courses 
are intended as refresher courses for senior 
members of shipyard managements, and 
drawing-office and shipyard personnel. 
Concrete Ships 

Quite early in the year it was announced 
that the concrete ship “ Lady Wolmer,” a 
motor vessel of some 2000 tons deadweight 
carrying capacity,was at sea and was engaged 
in the coastal trade. She was built on the 
pre-cast principle and her construction was, 
so far as its special form was concerned, 
supervised by Sir Owen Williams and 
Partners. Her propelling machinery com- 
prises a single-screw Doxford opposed-piston 
three-cylinder oil engine having an output 
of about 800 S.H.P. An oil-fired Scotch 
boiler generates steam for the auxiliary 
machinery. We understand that a further 
reinforced concrete ship of somewhat different 
construction, but about the same tonnage, is 
now being built. The service results of these 
ships will be awaited with interest. 








Obituary. 





DR. ALEXANDER RUSSELL 


THE death of Dr. Alexander Russell, which 
took place at Mill Hill, on Thursday, January 
14th, will be widely mourned. He was 
associated with the Faraday House Elec- 
trical Engineering College for more than half 
a century, and he served the British electrical 
engineering industry well, by training for it 
many men who now occupy important 
positions. Alexander Russell was born at 
Ayr in 1861, and received his early education 
at Ayr Academy and Glasgow High School. 





experience with welding methods and practice 


He entered the Glasgow University and had 


a distinguished career, gaining the Firgt 
Prize in Lord Kelvin’s Senior Class jp 
Natural Philosophy. From Glasgow he 
went in 1882 to Caius College, Cambridge, 
and in 1885 was the 14th Wrangler. He 
stayed on at Caius as an assistant lecturer, 
and at a later date was mathematical master 
at Cheltenham College and senior mathe. 
matical master at Oxford Military College, 
When in 1890 Faraday House Electrical 
Engineering College was started, an institu. 
tion which was the successor to an earlier 
school founded in 1882 by the late Robert 
Hammond, a pioneer in electrical engineering 
and lighting, Alexander Russell occupied the 
post of senior lecturer and head of the 





DR. ALEXANDER RUSSELL 


physical laboratory. When in 1890 the 
principal, Mr. Hugh E. Harrison, died, 
Russell became principal, a position he con- 
tinued to hold with outstanding success until 
his final retirement in 1939. Recognition of 
his work was soon forthcoming, and in 1908 
the University of Glasgow conferred upon 
him the D.Sc. degree. His book on “ Alter- 
nating Currents,” published in 1904, ran into 
several editions and his ‘‘ Theory of Cables 
and Networks ”’ was also looked upon at the 
time as a standard work. He wrote a short 
biography of Lord Kelvin, and translated 
Professor Buchetti’s book on “‘ Engine Tests 
and Boiler Efficiency.” 

He was a pioneer of the sandwich system 
of engineering training, which wisely com- 
bined workshop experience with theoretical 
studies, and in Faraday House many prac- 
tical electrical engineers were successfully 
trained. Dr. Russell will be long remem- 
bered by his many students, by whom he 
was greatly beloved. He was a hard worker, 
but had always time to spare to assist his 
students in furthering their careers, while in 
matters of administration he had a well- 
balanced judgment. He was an early and 
valued member of the Institution of Electrical 
Engineers and in 1916 was invited to deliver 
the Kelvin Lecture. In that lecture he 
sounded a personal note in his treatment of 
Lord Kelvin’s work, and showed the help it 
gave later electrical developments. He was 
also a fellow of the Royal Society and 
a Past-President of the Physical Society, and 
the Junior Institution of Engineers. He 
was also a Past Vice-President of the Insti- 
tute of Physics, To these societies he contri- 
buted many papers on physical, electrical, 
and engineering subjects, In this connection 
he was the author of two series of articles 





published in The Builder, which dealt with 
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electrical engineering and electrical heating | Institution. 
and lighting, and their application to the|from his work at Faraday House, becomng 


building industry. 


About 1937 he partly retired 
Advisory Principal, and in 1939, on his 


In 1923 he was elected’President of the|final retirement, he was presented with 


Institution of Electrical Engineers, and in 
1940 was awarded the Faraday Medal of the 


personal gifts on behalf of many hundreds of 
his pupils. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





PROFIT AND PATRIOTISM 


Sm,—Your correspondent, ‘ Still a Tory,” 
has me at an advantage, as he probably knows 
me, or at least knows of me, while I am perforce 
deprived of the pleasure of his acquaintance. 

I think my mentality is hardly as stabilised 
as he suggests, for though I have been a Con- 
servative, but never a politician, from the 
cradle, I am beginning to wobble and to feel 
that there is much to be said for free trade. 
At all events, it worked well enough to build 
up the Empire, and I am becoming rather tired 
of artificial trade restrictions and of the 
hindrances, difficulties, and conflicts to which 
they lead. 

Your correspondent adopts a rather well- 
worn device by attributing to me views which 
I have never expressed or held and then pro- 
ceeding to attack them. He assumes that I 
take for granted the complete subservience of 
labour and the right of the owner of capital to 
dictate a living Wage. On the contrary, I object 
above all things to dictatorship in any form, 
either by the individual or by any group. I 
thought everybody knew that wages have for 
many years been settled normally by negotia- 
tion between employers’ associations and trade 
unions, though even now in the very crisis of 
the war strikes and threats of striking are 
resorted to. A strike (or for that matter a lock- 
out) is an attempt to impose a decision by force ; 
in other words, it is an attempt at dictatorship, 
and whatever may be said in favour of these 
regrettable measures in peacetime, they are 
definitely wrong in war. We hear even to-day 
of strikes in the Canadian steel industry, a 
strike in the Yorkshire coalfields only just 
‘settled ’’ after a loss of 50,000 tons of coal, 
and the locomotive engineers appear to be 
hesitating whether to strike or not. Meanwhile 
the engineers are negotiating for further 
advances and the restoration of pre-war 
conditions. 

He asks me what margin remains to my own 
income. The answer is that there is no margin, 
as expenditure is a good deal more than income 
and the deficit has to be made up out of past 
savings. 

Surely profits, dividends, and interest have 
already been stabilised by E.P.T. at 100 per 
cent., income tax at 50 per cent., price limitation 
and a peak surtax on individual income. I 
recognise these measures as necessary in war- 
time and have no complaint. What more 
would your correspondent suggest ? 

We are at one in agreeing that for recurrent 
inflation and depression no satisfactory remedy 
has yet been found, but I fail to understand his 
suggestion that revision of wages would effect 
a cure. I am afraid the roots of the trouble go 
much deeper than that and involve many con- 
siderations of great complexity. 

The trouble of trade fluctuation is not con- 
fined to any country, and it exists under all 
economic systems. In periods of inflation, of 
which we are now experiencing one of the worst, 
we have too much paper money of a con- 
tinually depreciating value combined with a 
shortage of commodities, hence excessive 
prices. During a period of depression, on the 





other hand, we have an excess of commodities 
and too little purchasing power, so Brazil burns 
its coffee and America ploughs up its cotton. 
These opposite conditions appear to be caused 
by our inevitable tendency to go to extremes 
under the belief that each condition will last 
for ever. So we increase production beyond all 
reason in a boom and practise economy, also 
beyond all reason, in a depression, 

It is a favourite suggestion that we should 
increase purchasing power in a depression and 
restrict it in a boom, but while the former 
proposal would be welcomed by many, the 
latter would be resisted and what political party 
dependent on votes would have the courage to 
enforce it ? It is quite contrary to my experience 
that inflation is naturally suspect by organised 
labour ; on the contrary, it does all it can to 
encourage it. 

I do think, however, that Government could 
make some contribution towards the stabilisa- 
tion of trade conditions by restricting Govern- 
ment expenditure to the minimum during boom 
periods and by extending Government expendi- 
ture to the maximum during times of depression, 
and such a policy would not only increase 
employment during trade depression, but would 
result in large savings, as contracts could be 
placed at much lower prices than during booms. 

Capital is, of course, used (among other 
purposes) for the production of profits and 
dividends and why not ? Would it be better, 
so to manipulate it to produce losses and, if so, 
to whose benefit ? 

My own experience does not include the 
manipulation of capital, but only the building 
up of a certain amount of it by savings out of 
earnings, and its continuous employment in an 
industry, which, besides turning out products 
essential both in peace and war, contributes a 
considerable amount of revenue to the State 
and provides purchasing power in the form of 
wages for a good many thousands of workers 
and their families. Nor must it be forgotten 
that capital and its earnings have been respon- 
sible for the vast improvement in the standard 
of living and for the great increase in popula- 
tion during the last century. 

I am all in favour of economic security, 
which the thrifty will provide for themselves 
in some measure ; those who are less fortunate 
or less thrifty can only hope for security 
derived ultimately from the combined earnings 
of capital and labour, though many will doubt- 
less persuade themselves that it will come from 
the pockets of the idle rich or from the imaginary 
reservoir of State resources. 

We have already had a good deal of experience 
of State control of industrial capital, but I 
cannot recall any instances of its success, except 
under conditions of monopoly. In competitive 
industry the management has to make a profit, 
and if it fails to do so the industry becomes 
bankrupt and disappears from the scene and 
makes way for the more successful. A Govern- 
ment-controlled industry, on the other hand, is 
insured against its own incompetence, for if it 
cannot make ends meet it will be kept alive 
(when it ought to be dead) by subsidies at the 
taxpayers’ expense. 








I agree with your correspondent that party 
labels are the bane of reason, though it seems a 
little inconsistent that he should adopt one of 
these labels for his own nom de plume. 

ALFRED HERBERT. 

Whitchurch, January 17th. 





ENGINEERING EDUCATION 


S1r,—I have read with interest the letters on 
the above subject by “ Technocrat,’’ ‘‘ An Old 
Millwright,” and now Mr. F. L. Watson. 

The point that “ Old Millwright’ and Mr. 
Watson seem to miss is that any person acquir- 
ing knowledge by dint of repeated experience 
or by part-time study must, of necessity, in the 
vast majority of instances, be a specialist or in 
the terminology I advocate a “ technician.” 

The young “engineer,” on completing the 
course I advocate, not just the present-day 
“ university course,”” would, in his knowledge, 
be very much ahead of any technician, but 
would, on the other hand, not have the practice 
in the routine of any particular organisation in 
which he may beemployed. He would naturally 
have to gain experience, not necessarily imme- 
diately, in an administrative position. He 
would work in various sections under the direc- 
tion of a section leader, who may or may not be 
a “technician,” depending on the work 
involved. This is quite natural and involves no 
departure from accepted practice. 

The point I wish to stress is that, when there 
is @ vacancy in a position that involves control 
over more than one class of product or the 
application of a product to various industries, 
the appointment should go, not to the “‘ tech- 
nician,”” but to an “engineer.” If necessary, 
the “‘ engineer ”’ with some years’ experience of 
industry should be promoted over the heads of 
“technicians,” who may actually be next in 
administrative seniority. 

This in the initial stages may lead to some 
dissatisfaction, very much in the same manner 
as the dissatisfaction which was caused when 
the medical profession set its house in order and 
demanded certain minimum qualifications from 
practitioners. In time the limitations of a 
“technician ”’ will be recognised and the pro- 
cedure suggested will be considered quite 
normal. 

The “technician ’’ is practically inevitably 
conservative technically because of the very 
nature of his knowledge, and the fact that in 
this country we have permitted the confusion 
between “‘ engineer,’’ “‘ technician,” and “ crafts- 
man ”’ to persist may account for the fact that 
we are not as a whole as technically advanced 
as other countries. 

I stressed in my original letter on this subject 
that under modern conditions the “ technician ” 
has not the breadth of outlook to enable him to 
solve the problems now confronting the world. 

It is our misfortune that the great pro- 
fessional institutions should not lead the way 
in recognising the respective status of “ engi- 
neers’ and “technicians.” The fact that no 
discrimination is made is rapidly leading to the 
result that engineers are fast disappearing, being 
replaced by specialists, i.e., ‘‘ technicians,”’ the 
chief amongst whom is the financial specialist. 
This tendency leads to the lamentable results 
which many of us engaged in industry daily 
experience. N. V. PESTEREFF 

Edinburgh, January 18th. 








EELs IN A WaTER Matn.—A curious problem has 
arisen for the engineering department of Halifax, 
N.S., where floods have washed “several hundred 
eels ’ into the city’s water supply. Recently one of 
the eels became caught in the mains of a large 
plant in the city and held up activity at the plant 
for several hours. Others have since been blown 
out of the system by opening hydrants, but an 
unknown number are still in the system. 














THE ENGINEER 


JAN. 22, 1943 








Motors 


HERE A.C. machines were concerned, the 
Metrovick Company found the demands 

of the coal-mining industry continued to form 
a substantial proportion of the motors built. 
Many of these machines, as well as several for 
oil-refining establishments, are of the flame- 
proof type. Fan motors for the main ventila- 
tion of underground factories were the subject 
of several orders. In one instance twenty-one 
large slip-ring induction motors, each having 
two separate stator and rotor windings and 
six slip rings, enable a wide range of fan 
speeds to be obtained by combining rotor 
resistance control with the two basic motor 

















FIG. 19—SCREEN- PROTECTED MOTOR—BRUSH 


speeds. On the D.C. side, the year saw note- 
worthy additions to the number of boiler- 
house installations employing the company’s 
unified system of control, some seven further 
new sets of boiler equipment having been put 
into commission during that period. 

The Brush company extended the 
range of the new type screen-protected 
motors, which are now made with capacities 
from 25 B.H.P. to 1500 B.H.P. Fig. 19 
illustrates a typical construction with one 
end shield removed of a 100 H.P. motor of 
the totally enclosed type, with external fan, 
intended for driving the induced draught fans 
in a boiler-house. 


Control Gear 


The principal control gear development 
by the B.T.H. Company was in connection 
with multi-motor control boards for use 
where lay-out and operating conditions make 
it advantageous to control a number of 
motors from one board. While this has been 
common practice for many years, especially 
where it was not necessary to run the plant 
with any of the motors out of service, this 
new development enables any particular 
motor or its control gear to be attended to 
without shutting down any other machine 
controlled from the same board. 

Each starting equipment is mounted in its 
own separate compartment, which is pro- 
vided with its own inspection door and isolat- 
ing switch; so the apparatus in any one 
compartment can be made dead by opening 
its isolating switch and work can be done on 
that circuit in safety while the others con- 
trolled from the same board remain in service. 

An example of a multi-motor compart- 
ment board is shown in Fig. 20. 


Switchgear 


Developments by the Brush concern 
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of vertical isolation pattern, intended mainly 
for use on E.H.T. networks up to 11-kV 
system pressure, where short-circuit fault 
values do not exceed 150 MVA. Principal 
characteristics are the provision of complete 
interlocking, unrestricted access for routine 
maintenance, and facilities for extension 





tion of parts which greatly simplifies manu. 
facture. 


Single to Polyphase Conversion 


In present conditions the problem of con- 
verting a single-phase supply to three-phase 
has become of considerable importance. 
This often arises when new factories are 
being set up in single-phase districts where 
equipment must be put to work without 
delay. In many cases the three-phase equip- 
ment (such as machine tools with built-in 

motors, for example) 
is actually existing, 











and in other cases use 
has to be made of 
three-phase motors 
that have already been 
working elsewhere. 
Although other 
means exist, it has been 
, found by the B.T.H. 
Company that rotating 
machines are the best 
means of safe conver- 
sion, and the Ferraris- 
Arno system has been 
found convenient for 
the purpose. The 
extension of this 
scheme developed by 
the B.T.H. Company, 
known as the capacitor 
Ferraris-Arno conver- 
sion scheme, enables all 
the requirements of 
such *a conversion 
scheme to be met. It is 
said to be easy to con- 
trol and cheap to run, 
and to give a remark- 








without structural alterations. Fig. 21 illus- 
trates a characteristic unit for ring main 
control. 


High-voltage Testing Equipments 


To meet the need for testing equipment for 
installation and service tests on modern high- 
voltage cables, further developments were 
made by Ferranti, Ltd., in portable high- 
voltage D.C. testing equipments. Fig. 22 
shows a six-valve, three-stage equipment 
giving 450,000 volts D.C., and suitable for 
pressure testing and the burning out of 
faults. To simplify transport, where the 
highest voltages are not required, the equip- 
ment has been arranged in sections of 150 kV. 
Push-button voltage control and facilities 
for measurement are included in the equip- 
ment. 


Automatic Voltage Regulation 


.. The manufacture of voltage regulators for 
normal transmission and distribution circuits, 
so Ferranti, Ltd. reports, has been restricted 
during wartime. The extension of the range 
of application of the moving coil regulator is 
shown in Fig. 23. which illustrates a 22,000- 
volt, 4000-kVA regulator of 15 per cent. 
voltage range. The lower demand for this 
class of regulator was, however, more than 
offset by the greatly increased demand for 
small automatic regulators for individual 
services and for regulators for the control of 
manufacturing processes, and, in particular, 


Fic. 20—MULTI-MOTOR COMPARTMENT CONTROL BOARD—B.T.H. 


ably good voltage 
balance under working 
conditions, thus enabl- 


ing, the full three-phase output to be obtained 
from the load motors in practically all 
cases. 
tion is good, so that the load motors coming 
on3to the system are enabled to develop 


Furthermore, the voltage regula- 





FIG. 21—METAL-CLAD AIR - INSULATED 
SwITCHGEAR—BRUSH 











various forms of heat treatment of metals 
and electro-chemical processes. Complete 
cycles of treatment may be automatically 
controlled to pre-set conditions. The large 
numbers required of this and similar types of 





included metal-clad air-insulated switchgear 





regulator have permitted the mass produc- 


their available starting torque. For these 
reasons this scheme has proved very popular, 
and a large number of equipments have been 
put into service during the past year. The 
scheme has been further extended to enable 





step-up and step-down voltage conversion 
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to be included where it is found economical | Constructional Work,” led to considerable 


to do so, and thus save a transformer. 


Welding Equipment 


development in connection with the existing 
range of multi-operator A.C. are welding 
equipment. The new specification supersedes 


According to the Metrovick Company, the|the existing B.S. 638, and among the new 
year 1942 witnessed a considerable growth in| features required are delta-interstar connec- 
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FIG. 22—HIGH - VOLTAGE TESTING EQUIPMENT—FERRANTI 


the demand for A.C. and D.C. are welding 
equipment, influenced not a little by the 
rapidly expanding needs of the shipbuilding 
industry. If anything, the balance of popu- 











FIG. 23—22,000-VOLT 4000-KVA REGULATOR— 
FERRANTI 


larity between A.C. and D.C. welding sets 
for shipyard use weighed in favour of the 
former. The recent issue of a new War 
Emergency Specification, B.S. 1071, “ A.C. 
Are Welding Plant and Equipment for Heavy 





tion and low regulation for the transformer, 
and new ratings and a circuit voltage of 100 
volts for the regulating reactors. Equip- 
ment was developed to meet these require- 
ments, including transformers for supplying 
three, six, nine, and twelve operators, tapped 
regulating reactors with switches for fine and 
coarse regulation for currents of 300 amps. 
and 600 amps. 

Transformers for butt welders have also 





been a prominent feature. For general 
heavy production, several special-purpose 
automatic arc-welding machines were 
evolved. They provide a solution to the 
problem of obtaining welds possessing greater 
consistency and carried out at higher speeds 
than is possible manually with even the most 
experienced operator. 

The design of the standard atomic hydro- 
gen arc-welding equipment was simplified and 
reduced in dimensions. Considerable diffi- 
culty was, however, experienced in meeting 
the pressing demand for this kind of appa- 
ratus. The demand would appear attribut- 
able to the urgent need at the present. time 
for non-porous highly ductile welds, particu- 
larly in the manufacture on an extensive 
scale of liquid containers of all types. 

The demand for both motor and hand- 
operated welding manipulators continued to 
grow. It was found necessary to increase the 
range to include a 6-ton unit, while at the 
same time an intermediate 2-ton size was 
developed which incorporates a motor drive 
for both elevating and rotating motions. The 
speed of one motor can, in fact, be so arranged 
that the rotational speed of the table is made 
to correspond roughly with the speed of 
welding. 

In the orders for spot-welding and projec- 
tion-welding machines, the firm found that, 
particularly in the heavier sizes, there was a 
noticeable tendency to forsake the foot- 
operated semi-automatic units for the com- 
pletely automatic air-operated types, where 
the complete welding cycle is out of the 
operator’s hands, once the process has been 
initiated by the foot-operated push button. 

The increasing rate of national production, 
states the Reyrolle Company, was reflected 
in the rising demand during 1942 for welding 
equipment, principally engine-driven single- 
operator and two-operator (twin generator) 
sets and A.C. motor-driven single-operator 
sets, all including the 300-ampere type “B” 
D.C. welding generator. In addition, a 
number of multi-operator sets were supplied 
for the mass production of essential light 
gauge steel components. 








Some Types of Propelling Machinery 


Available to 


Shipowners’ 


By C. ©. POUNDER, MI. Mech E.f 
No. Il—(Continued from page 51, January 15th) 


Closed Engine-rooms.—An objection which is 
raised against the multi-engine diesel-electric 
and geared drives is that a number of quick- 
revolving engines running together in the con- 
fined space of @ low engine-room can create a 
great deal of noise, to the discomfort of engi- 
neers and the annoyance of passengers. Any- 
thing that helps to reduce the general body of 
noise is therefore to be encouraged, for example, 
the fitting of casings over cylinder tops and the 
provision of carefully designed suction silencers 
for supercharging and scavenge blowers. Marine 
engineers have not always taken kindly to 
totally enclosed engines; they have preferred 
the mechanism to be exposed—an attitude 
which defeats any desire for quiet running. 

Certain people have dispensed with scavenge 
blowers on two-stroke engines, relying upon 
atmospheric induction with or without impul- 
sive scavenging. Such engines are simpler and 
quieter, but may have a lower output. To 
increase the power of a battery of engines, the 
placing of a complete compartment or sub- 
compartment under a plenum of pressure seems 





* From the Fifteenth Thomas Lowe Gray Lecture, the 
Institution of Mechanical Engineers. January 8th. 

+ Chief technical engineer, Harland and Wolff, Ltd., 
Belfast. 





to me to have practical possibilities in certain 
circumstances. It would undoubtedly help 
towards general simplicity and quietness. The 
one or more motor-driven fans which would be 
needed, with ducting, double doors, &c., would 
be less costly than the total number of blowers ; 
the upkeep expenses also would be lower. The 
fuel consumption would be slightly increased, 
as represented by the difference between the 
independent fan drive and the engine-driven 
blowers ; against this would be the gain in 
quietness. 

It is sometimes said that the closed stokehold 
is injurious to health; but I remember an 
ex-German Atlantic passenger ship, whose 
boiler-rooms contained forty-eight water-tube 
boilers having under-grate forced draught, in 
which conditions were so intolerable that the 
men used to faint at their work. Conversion 
to closed stokeholds completely cured the 
trouble. The. essential objection to closed 
stokeholds is not the pressure but the heat and 
the lack of circulation. The heat of the closed 
stokehold is absent from the closed diesel 
engine-room. 

In present-day warships the air pressure in 
closed stokeholds can be as high as 10in. water 
gauge, i.e. 0-36]b. per square inch above 
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atmosphere; lin. on the barometer is equi- 
valent to 13in. water gauge. On one occasion 
I sought expert medical opinion on this subject. 
My first question was: “Is there any objec- 
tion on physiological, i.e., medical, grounds to 
present pressures of 0-33 1b. per square inch 
being increased to, say, 1 Ib. per square inch ? ” 
the answer was: “No.” The second question 
was: “‘What would be the probable effect if 
the air pressure were increased to, say, 5 Ib. per 
square inch?” The answer was: “No ill 
effects.” Stated briefly, there are no objec- 
tions on medical grounds to ambient air pres- 
sures of 5lb. per square inch and more; the 
symptoms of illness to be apprehended in men 
working under excessive pressure are those 
seen in caisson disease, which are met with in 
divers or workers in caissons, and include 
severe pains in the limbs, ear troubles, nausea, 
and paralysis, all attributable to oxygen 
poisoning and to saturation of the system with 
nitrogen. The net result of frequently repeated 
experiments with this caisson disease is that 
to produce it a pressure exceeding 18 lb. per 
square inch above atmospheric is required. 
Up to 15]b. per square inch there should be 
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Fic. 1—Multiple Exhaust Valves, Single-acting, 
Two-stroke Engine 
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double bottom do not achieve the same results. 
Air suction noises, such as those of exhaust 
turbo-blowers, can be eliminated by labyrinthine 
devices lined with sound-absorbing material. 
There remain the mechanical noises from tappets 
and other contacting parts. Valve gear noises 
can be greatly lessened by reducing the size of 
the moving .parts. Fig. 1 shows an auxiliary 
engine cylinder cover with multiple exhaust 
valves. Although the exhaust area is as great 
as with a single valve, the noise is much reduced 
-—as is also the wear and tear. As an example 
of an auxiliary engine without valve gear, 
Fig. 2 shows a Harland and Wolff (Burmeister 
and Wain) loop-scavenge design. Although 
less efficient than the longitudinal-scavenge 
poppet valve engine, there are many engineers 
who favour this type. Orte of its features is 
ease of overhaul. 
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perfect safety for workers. There is thus a 
large margin of safety between 15 Ib. and, say, 
5 Ib. per square inch. 

A closed enginé-room can be ventilated by 
fans discharging through ventilating trunks at 
a pressure slightly above the ambient, as for 
normal atmosphere; an escape of air will 
ensure circulation, if scavenge and combustion 
air requirements do not make this unnecessary. 

Vibration and Noise.—It has always been 4 
problem on shipboard to prevent the trans- 
mission of noise and vibration from the engine- 
room to contiguous accommodation spaces. 
Every prime mover in its turn has had to face 
characteristic difficulties. Whatever may be 
done within the limits of commercial prudence 
to produce smooth-running machinery, there 
inevitably remains a residuum of noise, and 
although it is not difficult to reduce noise to a 
level where life in the engine-room is comfort- 
able, it is a more subtle problem to ensure that 
no noise is transmitted to the accommodation 
spaces. 

So far as diesel engines are concerned, the 
phenomena of engine vibration are well under- 
stood. The importance of a deep and stiff 
double bottom under diesel machinery is now 
generally accepted by naval architects and 
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“ Leinster ” and ‘‘ Munster,” it was a require- 


ment of the contract that every effort had to be 
made to eliminate noise and vibration from the 
accommodation spaces. The engine-room and 
all neighbouring casings were therefore very 
amply insulated in accordance with the most 
advanced ideas, as were the engine-driven 
scavenge blowers, which were rather close to 
the casing. Pipe hangers and similar items were 
effectively dealt with. There remained the main 
engines and propellers. 

After prolonged thought and with the full 
co-operation of the owners, it was decided to 
put to the acid test of experience a proposal 
previously worked out in general terms for 
mounting main engines on rubber in such a 
way that nowhere would there be metallic 
contact between engines and ship. Figs. 3 and 4 
will make the matter clear. The engines were 
mounted on rubber-filled foundation chocks ; 
the corner and side chocks had wooden blocks 





engine builders. A deep bed plate and a shallow 


backed by steel wedges; as a further precau- 


In two diesel-engined cross-channel vessels, 
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tion and to help the engines in a sea way, steel 
stays with rubber-faced ends were arranged 
athwartships at the cylinders between the port 
and starboard engines, also between the 
cylinders and the ship side. 

Many points had necessarily to be weighed 
in developing a scheme so much at variance 
with accepted practice. The contact area of 
the rubber was such that the intensity of pres. 
sure was very moderate ; the cast iron chipping 
strips surrounding the rubber had to have 
sufficient surface to sustain the engine in event 
of the rubber failing. The rubber had to project 
above the chipping strips sufficiently to ensure 
no metallic contact, but the space had to be 
small enough to allow the engine to settle on 
to the chipping strips without damage. Tho 
bed plate longitudinal girders, of fabricated 
steel, were made especially stiff against fore- 
and-aft distortion. The rubber was of special 
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Fic. 2—Auziliary Single-acting, Two-stroke Engine, Loop Scavenge Design 


oil-resisting quality. A tank top foundation 
bar surrounded the engine, to exclude oily 
bilge water. Thrust pad difficulties were 
avoided by incorporating the thrust block into 
the engine; the foremost tunnel bearing was 
rubber-chocked, so that, if the engine settled 
on to the chipping strips, there would be no 
overheated bearings and coupling bolt troubles. 
Trammel gauges and log books were provided 
for the engineers periodically to record readings 
between bed plate and tank top. 

The two ships were put into service on the 
Dublin and Liverpool route, two years and 
eighteen months respectively before the war 
started. The ‘“‘ Munster” was sunk by enemy 
action early in the war, but the ‘‘ Leinster ’— 
after a period of wartime inactivity—was 
assigned duties in Arctic waters, where tem- 
pestuous seas became its routine environment. 
Had a prevision been possible of the ordeal to 
which the rubber foundations were to be sub- 
jected, they certainly would never have been 
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fitted. As it is, the experience has been most 
valuable. Reports received recently show that 
there has been no change whatever in the 
rubber foundations. 

Ordinarily when an engine is bolted down 
ina ship the inevitable slight differences between 
adjacent cast iron chocks tend to be reflected 
in the crank web clock-gauge readings, but with 
rubber foundations there was so constant a 
pressure that the clock-gauge readings were the 
most uniform ever noted. 

The auxiliary engines were also appropriately 
dealt with. 

Following the success of the ‘‘ Leinster ” and 
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This downward force was transmitted by the 
springs to the engine framing and nullified the 
effects of the upward secondary free force. 
The gear was driven from the cam shaft, at 
twice engine speed. On the driving shaft were 
mounted two excentrics—shown in Fig. 5 as 
cranks—each coupled to a bob weight. 

When starting, the dog clutch was engaged. 
Springs A then functioned as an elastic medium 
between the rotating excentrics and the inert 
bob weights, taking up the impressed load until 
the inertia of the bob weights was gradually 
overcome and they reciprocated with natural 
frequency. The frequency of the bob weight 
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Fic. 3—Resilient Chocks, 


the ‘‘ Munster,” which had twin-screw single- 
acting two-stroke cycle trunk engines, giving 
5800 8.H.P. at 120 r.p.m., the same principles 
were applied, as far as circumstances permitted, 
to certain existing vessels. 

It would be rash to assume that rubber 
foundations are desirable for all diese] engines, 
irrespective of size or revolutions. 

Regarding the propellers. As the impulses 
are transmitted through the water direct to 
the hull, it was considered that little or nothing 
would be gained by rubber-lining the stern 
tubes. 

Many of the vibration problems of past years 
were much less subtle than the present ones. 
For example, the early British and Continental- 
built twin-screw passenger liners, which were 
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Fic. 4—Arrang t of Resili 
propelled by six and eight-cylinder double 
acting four-stroke engines, had four-cylinder 
diesel generator sets. The main engines were 
completely balanced for primary and secondary 
forces and couples, but the auxiliary engines, 
having all the cranks in one plane, had a heavy 
unbalanced secondary force which was felt 
everywhere throughout the ship as a strong 
vertical vibration. The vibration was com- 
pletely cured by the gear shown in Fig. 5. The 
bob weights and their supporting springs formed 
a system, the natural frequency of which was 
adjusted to twice engine speed. Every time 
the engine cranks reached the vertical plane 
and an upward secondary free force was created, 
the bob weights reached their lowest point and 
acted upon springs B with a downward force 
equal and opposite to the secondary free force. 


Swain Sc 


Diesel Propelling Engine 


system was constant, after initial adjustment, 
but the engine speed varied under the electrical 
loading. The slight force needed to keep the 
weights moving under steady running or at a 
speed slightly different from their natural fre- 
quency was supplied by the excentric shaft 
drive. The springs A acted as a safety valve, 
preventing excessive load being thrown on to 
the gear. If the required force exceeded their 
initial compression, springs A again came 
into action as an elastic medium. The two 
bob weights were arranged to be slightly out of 
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It is common knowledge that in the years 
before the war it was becoming increasingly 
difficult to obtain suitable sea-going engineers. 
Thus, one shipowner told me that in despera- 
tion he had decided to adopt a less efficient 
type of installation than he knew to be right 
for a new ship, because of difficulty in obtain- 
ing suitable engineers. The war, however, 
came along and the project was not proceeded 
with. This incident raises the question, Should 
the type of machinery be determined by the 
grade of engineer available or should engineers 
be trained to suit the machinery ? There can 
be only one satisfactory answer to this question, 
4.¢., engineers of the requisite type must be 
attracted to the sea and trained to suit the 
machinery. If progressive forms of prime 
mover are to be discarded because young men 
are unwilling to go to sea it is starting the 
problem at the wrong end. Young men probably 
never wanted to go to sea, but they did so 
because it offered advantages over remaining 
ashore. It is necessary to find out what is 
needed nowadays to make the sea attractive 
and to put the matter on a sound business 
footing. This done, it is then necessary to 
ensure that marine engineers are given the most 
suitable form of training for their duties. Of 
all the schemes formulated in recent years 
which have come my way, the one that seems 
to be the soundest and the most attractive is 
that put forward by an assistant superintendent 
enginéer in Liverpool. He points out that the 
men who go to sea have been trained to be 
fitters, nof marine engineers, also that the 
modern engine shop cannot be expected to 
produce even good fitters. The shipowner had 
found it desirable to train his navigators him- 
self, and accordingly what is suggested for 
marine engineers is a scheme worked jointly by 
engine builders, owners, and education autho- 
rities, whereby youths will be schooled in the 
daytime and trained as marine engineers, 
partly ashore, partly afloat, thus producing the 


type really needed at sea. 


The Engineer’s Place in a Shipowning Con- 
cern.—The engineer’s function in a shipowning 
company is very different from what it is in a 
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phase, so that the resultant force was equal 
and opposite to the guide pressure. The gear 
was disengaged by the dog clutch before 
stopping the engine. The unbalanced secondary 
force in the auxiliary engines mentioned above 
was 8 tons at 168 r.p.m.; each cast iron bob 
weight weighed 1320 kilos. (2919lb.). The 
total load on springs for each weight was 
3860 kilos. (8510 1b.) at 17-5 mm. (0-69in.) 
deflection—the bob weight travel T being 
35 mm. (1-38in.). The spring wire was 51 mm. 
(2in.) diameter. 

The Operating Personnel—When consider- 
ing progressive machinery types, the part 
played by the operating personnel must not be 





forgotten. 
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manufacturing concern. In an engine works 
the basis of the business is engineering know- 
ledge and consequently the technical men pre- 
dominate, the head of the firm frequently being 
a highly qualified engineer; even the conr- 
mercial men have an engineering slant. But in 
a shipowning company the engineer is an out- 
sider. Shipowners are interested in the carriage 
of goods, in problems of world trade, and im the 
multitude of commercial details which are 
bound up with their business. Ships are but 
the tools of the shipowner and the engineers 
a small body of men responsible for the appa- 
ratus which propel the ships. Notwithstanding 
this, the ability, experience, and judgment of 
the superintendent engineer and his staff can 
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be important factors in the running of the busi- 
ness. Although this is well understood in the 
more progressive companies, in some of the 
other concerns it is certainly not so. In the 
post-war period, when economic conditions can 
be expected to be such that the greatest degree 
of efficiency must be sought by adopting the 
highest forms of propulsive machinery, it will be 
necessary for the superintendent engineer to 
be in an increasing degree a technical adviser. 
In this respect, as in others, this country has 
lagged behind the Continent. 

On the Continent the superintendent engineer 
is usually a bigger man than we know him to be 
in this country. His technical talents have 
more scope; more frequently than here he is 
a director of the company, a position where his 
presence can be an asset and from which he 
ean function to a still more effective degree. 
In saying this I have not in mind the general 
question of the status of the engineer in the 
world. I am simply thinking in terms of a 
successful and progressive shipowning concern— 
with perhaps a touch of apprehensiveness in 
contemplating the post-war future of ship- 
owning and shipbuilding in this country, 
with its innumerable economic and technical 
problems. 








American Engineering News 
American Research in Steel 


In one of the many studies on the 
relation of slag to metal in open-hearth furnaces, 
emphasis has been placed on evaluation of the 
iron oxide content of the steel in a quantitative 
manner in order to obtain the most desirable 
level of oxidation for a given type of steel, and 


also to secure @ more precise basis for final 
deoxidation. Rapid analytical methods for 
determining the FeO in the liquid metal are not 
sufficiently rapid for routine control on the open- 
hearth floor, and do not show what causes high 
or low values. Newly developed methods indi- 
cate that carbon has a paramount effect ; that 
the total Fe in slag is second in importance ; 
and that temperature, basicity of slag, and 
residual manganese have a very minor effect. 
Another line of study covers the rate of nuclea- 
tion and the rate of growth of pearlite, which is 
formed from austenite by a process of nuclea- 
tion, the rate of which in turn is dependent upon 
composition, grain size, temperature, and 
degree of homogeneity of the austenite. Rates 
of growth and rates of nucleation have been 
determined for a certain range of steels, and it 
has been found that the effect of austenite 
heterogeneity upon the rate of transformation 
and the rate of nucleation is far more marked 
at high reaction temperatures. This study was 
directed particularly to plain carbon commercial 
steels. A third study relates to the distribution 
of manganese and sulphur between slag and 
liquid metal in the open-hearth furnace. It 
appears that equilibrium between metal and 
slag, with respect to both manganese and 
sulphur, is attained during the finishing period 
of the heat, or in thirty to sixty minutes after 
any additions have been made. This indicates 
that the end result will be the same whether 
manganese is added as alloy or metal to the 
liquid metal, or as oxide to the slag. Still 
another study, on precision in testing of creep, 
has developed an accelerated test and the 
possibilities of magnetic testing in studying 
creep strength. 


Sea-going Suction Dredgers 

Two duplicate fast, sea-going, twin- 
serew, oil-engined hopper dredgers are the 
latest additions to the large fleet of suction 
dredgers owned and operated by the Engineer 
Corps of the United States Army in its work on 
rivers and harbours. These two boats are 
designed for operations in shoal water and in 
confined harbours and tidal rivers. Thus the 
maximum draught loaded, with 700 cubic 
yards of material in the hoppers, is 12ft. 6in., 
and the loaded speed is 114 knots. But with 
hoppers empty the draught is 8ft. and the speed 
13} knots, giving rapid return to the dredging 
site. A full load can be pumped aboard in 


216ft., beam of hull 40ft. 4in., maximum width 
over hull connections of the two suction pipes 
53ft. These pipes are raised and lowered by 
winch motors of 40 H.P., served from a 75 H.P. 
motor generator set. Two twelve-cylinder oil 
engines of 950 H.P. drive two main generators. 
One is for propulsion, 56 kW, 600-volt D.C.; 
the other 310 kW, 240-volt, for the dredging 
pump motor of 420 H.P., with variable-field 
control at 190 to 240 revolutions. Two motors 
of 700 H.P. are connected through single- 
reduction gears to the screw shafts, which run 
at 190 revolutions. Electrical control is pro- 
vided from the wheel house and bridge, as well 
as from the engine-room. Auxiliary machinery 
is operated from the excitation bus of the main 
switchboard, and also from a 60-kW standby 
oil engine generator set. The dredging pump 
has two 20in. suctions and two 20in. discharge 
lines extending the full length of the eight 
hoppers. Gates can be raised to increase the 
hopper capacity when necessary. The load is 
discharged through eight hydraulically con- 
trolled gates, but normally the gates are locked, 
so that hydraulic pressure is required only in 
opening and closing the gates. Indicators show 
continuously the depth at which the heads of 
the dredging pipes are working and also their 
lateral position under or outboard of the hull. 
A crew of forty-eight is accommodated aft, 
while the officers’ quarters are in the super- 
structure, with wheel house and enclosed bridge. 


Magnetite Ore Developments 


While vast deposits of magnetite iron 
ore in New York State have been worked on a 
small scale—and with limited success—for some 
seventy-five years, they are now being deve- 
loped on a large scale, as a result of war demands. 
Works now in operation and under construc- 
tion, partly with Government aid, will in 1943 
have an annual production of 4 million tons of 
high-grade magnetite sinter. At some of the 
plants the ore is obtained by underground 
mining, while at others the ore is so near the 
surface that open-pit working is employed, with 
large electric excavators served by fleets of 
motor lorries. As the character of the ore 
varies, the operating methods necessarily vary 
also, especially with titaniferous ore, where 
titanium is a principal product. In general, the 
operations include primary crushing, magnetic 
cobbing of rich lumps, grinding the remainder, 
classification and wet magnetic concentration, 
followed by vacuum filtration and sintering of 
the concentrate to produce a material suitable 
for feeding to blast-furnaces. This sinter is an 
excellent material for a furnace charge. 
Chemically, it is low in phosphorus, especially 
due to the magnetic wet separation. Physically, 
its absence of moisture reduces the fuel con- 
sumption ; its large porous blocks are reduced 
readily, thus speeding the furnace operation 
and increasing its output of pig iron. The 
large blocks of magnetite sinter can be fed 
directly to the basic open-hearth steel furnace 
with pig iron or hot metal, as a substitute for 
heavy melting scrap, thus eliminating the blast- 
furnace. As compared with iron ore from the 
ranges along Lake Superior, a ton of magnetite 
sinter is equivalent to about 1} tons of the ore, 
owing to its high iron content of 65 to 70 per 
cent. and its negligible moisture content. The 
magnetite ore deposits in the Adirondack 
Mountains of New York have been estimated 
at 800 million tons, while similar deposits are 
being worked in Pennsylvania. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s, 3d. post free, unless otherwise stated. 











EBONITE FOR ELECTRICAL PURPOSES 


No. 234—1942. This War Emergency Specifica- 
tion has been issued at the request of the Rubber 
Controller and the industry to meet the serious 
demand for the conservation of rubber. It will 
replace B.S. 234—1933 for the duration of the war. 


——<— 


revised specification which was in course of prepara. 
tion when war broke out, the completion of which 
will be pursued as opportunity offers, so that it may 
be available for publication after the war. Price Qs, 
net post free. 


ALUMINIUM ALLOY BARS FOR FUSES 


No. 1080—1942. This specification has been 
issued in response to a request for the preparation 
of a specification for an aluminium alloy suitable 
for the manufacture of fuses and fuse parts. The 
type of alloy covered by the standard is similar to 
that generally known as B.A. 35. The specification 
gives details of the chemical composition and the 
mechanical tests for this alloy. 








WORK HEAD SPINDLES FOR GRINDING 
MACHINES 


No. 1089. This specification for the dimensions 
of work head spindles for internal and universal 
grinding machines has been prepared at the 
request of the Institution of Production Engineers 
and forms one of the series of British standards for 
machine tool details and accessories. The specifi- 
cation deals with the dimensions for the noses of 
grinding machines, including plain grinding 
machines with live spindles. It provides for two 
types of spindle nose, namely, screwed and flanged. 
The flanged spindle noses have been based on the 
American Standard for Lathe Spindle Noses, but a 
parallel register has been adopted in place of the 
taper register in the American specification. The 
flanged type of nose has been adopted down to the 
smallest size which will permit of the use of front 
fixing chucks. Below this size screwed spindle 
noses have been adopted. 





FIXED CAPACITORS 


No. 1082—1942. This new specification is 
based on technical information supplied by the 
British Electrical and Allied Research Association, 
which organisation has carried out considerable 
experimental work with a view to revising and 
extending the scope of the 1926 edition of B.S. 271. 
That specification was limited in scope to the small 
capacitors used at that time in radio receivers, but 
the considerable extension of radio broadcasting 
in recent years, and the parallel developments of 
other activities involving the use of fixed (i.c., 
non-variable) capacitors, necessitated the drafting 
of a more comprehensive specification. The new 
specification covers all fixed capacitors for general 
purposes, whatever the nature of the electrodes 
and insulant. It is not, however, intended to 
apply to capacitors for specialised application. 





RUBBER RINGS 


Nos. 674 and 772, Revised 1942. These revisions 
have been prepared in view of the urgent need for 
the conservation of rubber during the present period 
of emergency. Both specifications deal with soft, 
medium, and hard rings. B.S. 674 provides for 
rings for water mains and sewers and supersedes 
the 1936 edition; while rings for gas mains are 
provided for in B.S. 772, which supersedes B.S. 
772—1938. 





BOLTS, NUTS, SET SCREWS, AND MACHINE 
BOLTS 


No. 1083. In 1941 the Institution issued, at the 
request of the Iron and Steel Control of the Ministry 
of Supply, a War Emergency British Standard for 
Black Bolts, B.S. 916, providing for bolts and nuts 
having smaller widths across flats and thicknesses 
than those in the regular Whitworth series covered 
by B.S. 28. The object of the introduction of this 
war emergency standard was to secure the utmost 
economy in steel consumption, and the correspond- 
ing specification for turned and cold-forged bolts 
has recently been published by the Institution as 
B.S. 1083. This specification has also been prepared 
at the request of the Ministry of Supply and super- 
sedes B.S. 191 and 193. It covers both B.S.W. and 
B.S.F. bolts and nuts. The nominal dimensions of 
the widths across flats and the thicknesses of the 
bolts and nuts remain unaltered from the corre- 
sponding dimensions in B.S. 191 and 193, which are 
one size smaller than the regular Whitworth series, 
but amendments have been made in the tolerances 
to permit of the manufacture of the bolts and nuts 
either by turning from the bar or by cold forging. 
The specification also provides for one or two other 
minor relaxations in order to facilitate manufacture 
during the war emergency. As an appendix to 
the specification a schedule of physical properties 
is given for bolt and nut steels from 28 to 60 tons 
and a system of marking the higher tensile bolts is 
now introduced. A further appendix to the specifi- 
cation gives a code of part numbers which has been 


developed in conjunction with the Ministry of 
Supply for use in connection with bolts and nuts 
for the Government services, but which is equally 
applicable to the ordering and stocking of bolts 





a gg wipes | has been taken to incorporate some 
of the matter already agreed for inclusion in a 





thirty-six to forty minutes. Length overall is 


and nuts for general engineering purposes. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

The iron and steel production in the United 
States was well maintained during the autumn, and 
the latest output figures show that during November 
the production of pig iron averaged 101-8 per cent. 
The total production was 5,083,927 tons, which 
included pig iron 5,026,230 tons and ferro-alloys 
57,707 tons. The average for October was 101-6 per 
cent. According to the figures of the American Iron 
and Steel Institute for the eleven months of 1942, 
ending November 30th, the United States blast- 
furnace production averaged 99 per cent. of capacity 
and totalled 54,780,734 tons, inclusive of 589,828 
tons of ferro-manganese and spiegeleisen. New 
capacity is being constructed, including a blast- 
furnace of 1200 tons daily capacity in Eastern 
Texas. It is hoped that this furnace will be in 
operation by midsummer and it will concentrate on 
using local ores. It is intended to operate a steel 
works in connection with this plant, although this 
is only in the initial stage of planning. Production 
in the Birmingham, Alabama, district is expected 
to amount to 4,000,000 tons for the year 1942, 
compared with 3,600,000 tons in 1941. Shipments 
of iron ore on the Great Lakes were continued until 
terminated by adverse weather on December 9th. 
The goal that was set for the 1942 season was 
92,000,000 tons, and this target was exceeded. The 
scrap position has become more satisfactory in the 
United States and the steel furnaces are receiving 
good supplies. The recent household drive resulted 
in the accumulation of considerable stocks of scrap, 
which are to be held in reserve for emergencies 
which may result from traffic interruptions due to 
winter weather conditions. Steel production has 
been well maintained, and in mid-December was 
averaging 98-4 per cent. of capacity, which is 
equivalent to a weekly ingot production of 1,683,300 
tons. In November the production of steel ingots 
totalled 7,184,560 tons, comprising 6,378,661 tons 
of open-hearth, 458,426 tons of Bessemer, and 
347,473 tons of electric furnace ingots. 


The Pig Iron Market 

The demand for pig iron has entered upon 
the usual quiet phase that follows the placing of the 
allocations for a new period. The release of high- 
phosphoric pig iron has been on a fairly liberal 
scale, and although this class of pig iron is taken up 
to some extent by firms who use it as a substitute 
for better-class iron, the chief demand comes from 
the light castings industry. This branch of the 
industry is better off for work than for a long time, 
but it cannot be fully employed until greater scope 
is found for its energies in the war effort, and for 
this the plant of these foundries does not seem suit- 
able, except in a few instances. Applications for 
low-phosphoric pig iron are being received on a 
considerable scale from engineering foundries, as 
this iron is largely used as a substitute for hematite. 
The production has been considerably expanded 
over the past twelve months, but the current output 
is barely sufficient to satisfy the demand, and the 
Control is careful not to release parcels except for 
essential war work. Similarly, a good volume of 
business is passing in refined irons, which are also 
called for as a substitute for hematite. Rather 
stringent conditions prevail in the refined iron 
department, and the Control is exercising consider- 
able care in its distribution. Good quantities of 
medium-phosphoric iron are available, and these 
are largely taken up by engineering foundries. 
Foundries are pressed to use as much high-phos- 
phoric pig iron as possible, as supplies of this quality 
are abundant and most of them are using it in their 
mixtures in the aggregate on a fair scale. In some 
parts of the country a rather stringent position is 
said to have developed in regard to cast iron scrap, 
and this has probably had some bearing on the 
better demand for pig iron. Good quantities of 
pig iron, however, are taken up .by the electrical 
engineering industry and by the machine tool 
makers. The production of basic pig iron is on a 
pe scale and it is rapidly taken up by the steel 
makers. 


The Midlands and South Wales 

The great activity with which the year 
opened is steadily developing, and there is scarcely 
a department of the Midland iron and steel trades 
which is not operating at capacity. An important 
volume of business is passing in structural steel, 
although the demand is principally for medium and 
light joists and sections. Consumers’ requirements 
in this department appear to be expanding and all 
the works are well supplied with orders, The call 
for  ecingg of all thicknesses is urgent, and ship- 
builders, tank makers, and heavy engineers are 


Export quotations are f.o.b. steamer. 


nesses consumers have to wait appreciable periods. 
The sheet industry is fully employed, although the 
position is not so stringent as in plates. The 
demand is vigorous and although it is chiefly for 
black plates, there is a growing call for painted 
sheets and sheets of special grades. The pressure 
upon the manufacturers of alloy steels shows no 
sign of decreasing, and great efforts have been made 
to speed up and, where possible, increase pro- 
duction. Engineers’ requirements of alloy steels 
are considerable, whilst aircraft firms and those 
engaged in armaments and munition making are 
large consumers. The Control is carefully super- 
vising the distribution of this material, most of 
which is required for high-priority work. The 
demand for steel bars of all diameters continues to 
expand, the larger diameters being in chief request 
from the engineering industry. An active business 
is passing in small steel bars, which are being pro- 
duced in considerable quantities by the re-rollers. 
The volume of business in concrete reinforcing rods, 
however, has shown signs of slackening, compared 
with the activity in this department some weeks 
ago. The bar ironmakers are as well employed as 
at any time during the war. The shipyards are 

ing up good quantities, whilst the requirements 
of the wagon builders and chain makers are on the 
heavy side. Most of the ironworks, however, are in 
& position to accept further orders for best iron. 
Common iron bars, however, are in good demand 
and the works have a big tonnage of orders in hand. 
The iron and steel industry in South Wales is work- 
ing at capacity to meet the demand from the war 
industries. The demand is spread over all depart- 
ments of the steel trade, but the needs of the ship, 
boiler, and tank makers are most noticeable. 
Pressure to obtain semi-finished steel is taxing the 
resources of the works and the home production has 
to be supplemented by the distribution of material 
from imported stocks. The billet makers in South 
Wales are sending good supplies of billets to other 
districts and are maintaining a high rate of pro- 
duction. The volume of business in sheet and tin- 
plate bars has decreased somewhat lately, owing to 
the quiet conditions at the tinplate works. 


The North-East Coast and Yorkshire 


During the brief Christmas holidays con- 
siderable overhauls and repairs to plant took place 
at the North-East Coast steel works, and as a result 
it is claimed that production is now on a higher 
scale than before the break. Good outputs of semi- 
finished steel are being obtained and deliveries to 
the consuming works are well maintained. Never- 
theless, the Control still considers it necessary to 
distribute some .of the imported semis which were 
accumulated last year. The structural steel position 
is satisfactory and the producing works have good 
order books. Consumers, however, can still place 
orders for medium and heavy joists for reasonably 
near delivery. The delivery position so far as light 
sections and small steel bars are concerned is 
different, and the strong demand which has existed 
for a long time has resulted in a lengthening of 
delivery dates. In the case of plates, also, there is a 
definite tendency for delivery dates to lengthen. 
Shipbuilders are given special priority for plates, 
but their demands are not easily satisfied by the 
works. The volume of business in large steel bars, 
3in. and over, seems to be steadily growing, and 
they are not easily obtainable for near delivery. 
Collieries from the end of the year have been active 
buyers of colliery steel, including arches, props, and 
roofing bars, and this demand has now reached 
considerable proportions. Great activity rules in 
the sheet industry and the call is becoming more 
vigorous. Heavy bookings have been made of 
black sheets, whilst painted sheets have also been 
more in request. Steel production in the Yorkshire 
district has probably been pressed to its limit. 
Every available melting furnace has been put into 
operation and with good supplies of raw material 
outputs are maintained on a heavy scale. Con- 
sumers continue to press for rapid deliveries, and 
amongst the trades which have experienced particu- 
larly heavy pressure recently has been the tool- 
making industry, the capacity of which has been 
strained to the limit. Special and alloy steels are 
in even greater demand than they were in the 
closing months of last year. This steel is urgently 
required by armaments and munitions makers and 
the demand is taxing the resources of the makers, 


Scotland and the North 


A period of intense activity at the Scottish 
iron and steel works for the first part of 1943 is 
already assured. There is not a department in the 





taking up large tonnages. Delivery dates for plates, 
however, have now lengthened, and for some thick- 


industry which is not being pressed for material by 
consuming trades engaged on war work. The 
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demand is growing and will probably develop con- 
siderably during the coming weeks. The calls upon 
the plate makers show no signs of relaxing, and 
shipyards, tank makers, and other engineering 
industries employed on war work are asking for 
large quantities. Priority is accorded to the ship- 
yards, but the requirements of other consumers have 
also to be maintained. The plate makers have met 
the insistent demand by intensified working ; 
but, in spite of their best endeavours, delivery dates 
have appreciably lengthened, and some makers are 
now compelled to offer rather far forward delivery. 
There is also a roticeably increasing pressure for 
joists and sections, and most of the producing works 
have enough orders on their books to keep them 
busy for a long time. The demand is principally 
for medium and light sectional material, although 
there is a steady business passing in heavy joists 
and sections. The volume of specifications for this 
material reaching the works has been growing 
steadily for some time, and sufficient orders have 
been booked to assure full occupation for the works 
for the first quarter of the year. The pressure from 
consumers to obtain supplies of steel bars is increas- 
ing and the engineering industry is responsible for a 
big outlet of the larger-diameter bars. The position 
in this section of the market is becoming rather 
tight. The re-rolling industry is fully employed upon 
the production of light sections, small bars, and 
strip. The latter, however, is in poor demand, but 
there is a strong request for small bars and sections. 
Good supplies of billets are reaching the re-rolling 
mills, and this enables the industry to maintain good 
outputs. Great activity rules in the Lancashire 
iron and steel market and consumers of all descrip- 
tions of steel are pressing for supplies. All classes 
of alloy steel are being actively sought, and this, 
with the demand for plates, is still a prominent 
feature of the position. Delivery dates for plates 
have lengthened, but not unreasonably so. Con- 
siderable activity continues to rule at the steel 
works on the North-West Coast. The steel makers 
are successfully meeting the demand, which is intense 
in every section of the industry. 


Tron and Steel Scrap 


Rather easier conditions have developed 
in the iron and steel scrap market and generally 
trade has become quieter. The steel works appear 
to have larger supplies than they require excepting 
of the heavier and better qualities. There is a 
strong demand for heavy steel scrap, which is 
quoted at 67s. 9d. to 70s. 3d. The merchants are 
receiving large quantities of the light descriptions, 
which are used to some extent for mixing purposes 
with the heavier classifications, but are arising in 
larger quantities than can be easily disposed of. 
The development of the truck label scheme is 
causing annoyance to suppliers, who complain of 
the limited number of truck labels which are issued 
by the steel works. This, it is stated, is causing the 
movement of large quantities of scrap to be held up. 
A feature of the market is the poor request for light 
loose scrap, and this is arising in larger quantities 
than is covered by the restricted allocations received 
by consumers. Bundled steelscrapand hydraulically 
compressed steel shearings are in moderately good 
demand, and, in fact, the position ing these 
two descriptions alters little from week to week. 
The price is 64s. and 67s. 3d. and 69s. 3d. and 72s. 6d. 
respectively. Mixed wrought iron and steel scrap 
for basic steel furnaces is in rather quiet demand. 
Good heavy sorts at 67s. 3d. and 70s. 6d. are in 
fairly active request, but the larger quantities of 
light material on offer, which is quoted at 49s. 6d. 
and 53s. 3d., are not attracting a great deal of interest 
amongst buyers. There is only a moderate demand 
for compressed basic bundles at 66s. and 69s. 3d. 
The ironfounders, generally speaking, are receiving 
all the scrap they require, but there is some scarcity 
of light cast iron scrap. The foundries are also 
taking up good quantities of short heavy steel 
scrap. There is a slight improvement in the demand 
for heavy cast iron in large pieces in furnace sizes 
at 76s. 3d. and 80s. Many consumers appear to 
have accumulated sufficient quantities to meet 
their needs for some little time to come. The volume 
of business in light cast iron scrap at 71s. 6d. and 
74s. 9d., however, appears to be decreasing. Con- 
sumers’ requirements of good heavy cast iron 
machinery scrap in cupola sizes at 87s. are only 
moderate ; but, on the other hand, large quantities 
appear to be on offer. The efforts of the authorities 
to increase supplies of high-speed steel scrap and 
turnings appear to have been fairly successful, and 
these descriptions are quickly passing into con- 
sumption. All kinds of special alloy scrap appear 
to be in better supply than a short time ago and 





users are obtaining the quantities they need. 
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Rail and Road 


Canapa Poots New Buses.—Until the end of 
the war, all new buses built in Canada will be 
painted khaki green. They are to be pooled and 
will be liable to be moved from one part of the 
Dominion to another should transportation con- 
ditions make it necessary. 


A Mrvnor Savrye or STEEL.—At an Inter- 
provincial Conference of the Canadian Good Roads 
Association, recently held in Montebello, Quebec, the 
question of signs was brought up for discussion. 
Delegates from some of the Provinces reported the 
use of plywood as a replacement for steel signs. 
This experiment is not old enough to prove conelu- 
sively that plywood can replace steel, but within a 
year it may be determined whether these plywood 
signs can be used economically. 

Satvacine TyrEs.—The U.S.A. Office of Price 
Administration has appointed the Railway Express 
Agency as its agent for picking up excess tyres and 
any other new or used tyres which car owners may 
wish to sell to the Government. Under new regula- 
tions, petrol rations will be issued only after car 
owners have certified that they have no more than 
five tyres in their possession for each car, and the 
Government will purchase the excess tyres at O.P.A. 
ceiling prices. 
depéts in the United States. 


Mexico Tro Buy THREE Ratmways.—The Govern- 
ment of Mexico is negotiating for the purchase of 
three foreign-owned railways with Government 
bonds. The properties include the British-owned 
Mexican Railway, which runs from Mexico City to 
Vera Cruz, and which has 264 miles of main line 
and 172 miles of branch lines; the U.S.-owned 
Southern Pacific of Mexico, which runs between 
Nogales and Guadalajara, and which has 1095 
miles of main lines and 368 miles of branch lines ; 
and the Canadian-owned Mexican North-Western, 
which runs between Juarez and Chihuahua, a 
distance of 472 miles. 


A Brtatep Highway MemorraL.—After more 
than 200 years the inauguration of the Quebec and 
Montreal highway began and made by Lanouiller 
de Boiscler, road surveyor, of New France, has been 
commemorated by an historic plaque, placed on the 
St. John’s Gate, Quebec. Lanouiller de Boiscler, 
who was appointed road surveyor of New France by 
Intendant Hocquart in 1730, was charged with the 
task of laying out a highway between Quebec and 
Montreal. Such was his energy and skill that he was 
able to set out on August 5th, 1734, by stage coach, 
to inaugurate the first direct and continuous high- 
way between the two largest cities of the Colony. 


Danvuse Rattway Brivce.—From information 
which has recently reached this country, it appears 
that representatives from the Roumanian Ministry 
of Public Works and the Bulgarian Ministry of 
Transport have reached agreement on the joint 
construction of a bridge across the River Danube 
between Giurgiu and Russe, carrying a double-track 
railway, a road, and a footway. A committee of 
engineers has been appointed to complete the plans 
so that construction may be begun in the summer of 
1943. The work, it is estimated, will take five years 
to complete. German firms have been selected to 
supply the steel superstructure of the bridge. A 
wagon ferry between these points was started in 
June, 1941. 


Air and Water 


CaNADIAN ENGINEERS AT GIBRALTAR.—News 
reaches us from the Dominion that Royal Canadian 
Engineers hel; in construction of a new aero- 
drome at Gibraltar, from which bombers and 
fighters operated during the Anglo-American 
landings in North Africa. It was the Canadians’ 
job to help provide loose rock for filling in the sea 
and levelling the aerodrome area. A detachment 
from a tunnelling company carried out the task, 
using hydraulic pressure pumps to get rock shale off 
the face of Gibraltar’s cliffs. 

Tue St. LAWRENCE Prosect.—Once again the 
controversy over the St. Lawrence seaway and 
power project has been in American news. At one 
of his Press conferences held a short time ago the 
President said the decision to postpone construc- 
tion for the duration of the war was entirely a 
military decision and did not indicate, as a ques- 
tioner put it, that the President had “ thrown 
down ” the project. On the contrary, Mr. Roosevelt 
expressed the opinion that “‘ if we win the war there 
will some day without question be access from the 
Great Lakes to the Atia:.tic Ocean.” The President 
then continued to say that the setting for the pro- 
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Paint Manufacture. 
stand, has not carried out any investigations on the 
subject. 


fronted with the initial problem of bridging a half- 
mile gap near Decew Falls, on the Niagara River, a 
party of Canadian and U.S.A. engineers fell back on 
a box kite, for the range was too great for a rocket 
gun, and neither balloon nor aeroplane was available. 
After waiting for-a favourable wind, the kite was 
got across, taking a fine piano wire. This wire was 
spliced to a light jin. cable, and eventually a strong 
steel 2}in. cable was pulled 
2600ft. cableway, which is now attached to a tower 
on each bank so as to provide the necessary trans- 
portation to permit the construction of the weir 
upon the bed of the river. 


was recently described in a paper delivered by Dr. 
John McGavack, at a meeting of American Chemical 
Society. 
rubber, is a new crude substance of improved pros 
perties. It has been designed to satisfy the demands 
expressed by the consumers of the crude rubber. 
Its points of superiority include a greater uni- 
formity for easier processing; softness, requiring 
less power in milli 
cracking ; good colour; and cleanliness and purity 
of a high order. The process for preparing the new 
U S F-rubber has three main steges :—First, dirt 
is removed from the preserved latex by a sedimenta- 
tion method. 
storage tanks to obtain and maintain a uniform 
quality of latex with a definite proportion of total 
solids; and finally the rubber content of the latex 
is flocculated in small particles by a new technique, 
instead of being coagulated, by acid in a larger mass. 
In the flocculated form the rubber particles are 


Memoranda 


bodies of water in the world. Because of certain 
physical barriers, such as rapids, he added, the two 
countries have been unable to make full use of that 
river to obtain what is the cheapest form of trans- 
portation. 


SANITATION IN CaNaDa.—An outstanding feature 
in Canadian engineering journals just now is the 
large amount of space devoted to water supply and 
sewage disposal. The larger cities are crowded 
with war workers and fresh towns are springing up 
near the new war factories. At a recent conven- 
tion of the Canadian Institute on Sewage and Sani- 
tation manufacturers of equipment met to form the 
Canadian Sanitation Equipment Association. The 
Association will be organised similarly to the Water- 
works Equipment Association and will have similar 
objectives. 


Miscellanea 
MOLYBDENUM FROM IRELAND ?{—A mine near 
Roundstown, Connemara, said to contain a molyb- 
denum-bearing mineral, is under investigation by 
the Eire Geological Survey. 


Founpry Ctays.— Following investigations 
which have been carried out by the British Cast 
m Research Association, it has been found that 
a number of clays are available in this country which 
can be regarded in greater or lesser degree as sub- 
stitutes in foundry practice for imported bentonite. 


EreHT-INCH CENTRE HIGH-SPEED LatTHE.—In 
our issue of January 8th we published a description 
of an 8in. centre high-speed lathe, and stated that 
it was built by Alfred Herbert, Ltd., of Coventry. 
We are now informed that the machine, like all 
others to which the name “‘ Edgwick”’ is applied, 
is built for Messrs. Herbert under sub-contract by 
other British firms. 
WHEAT For INDUSTRIAL ALCOHOL.—The Canadian 
Industrial Alcohol Company, Ltd., has started 
operations at full capacity on production of indus- 
trial alcohol from wheat at Corbyville. The com- 
pany is using a sub-standard flour, instead of 
wheat, for the production of industrial alcohol. Pre- 
extraction of husks and other cattle food content, 
as well as a by-product useful in the manufacture 
of insulating material, are features of the process. 


A Use ror State Grit.—In our issue of January 
Ist we published a aph dealing with the use of 
slate grit for the production of imitation stone paint, 
and attributed the source of our information to a 
bulletin published by the Building Research Station 
describing experiments on the subject recently 
made at the Station. We now find that we attributed 
the information to its wrong source.. It was derived 
from the Station’s ‘‘ Building Science Abstracts ”’ 
and was a summary of an article ‘‘ Imitation Stone 
Paints,” by H. W. Rudd, originally published in 
The Station itself, we under- 


Krre Fryrye Across Niagara River.—Con- 


across to form the 


New Rvusser.—A new form of natural rubber 


The new rubber, which is called U S F- 


g; greater resistance to flex- 


The latex is then blended in large 


To-day, ‘Jan. {22nd.—39, 


Friday, Feb. 5th.—39, Victoria Street, 8.W.1. 


Wednesday, Jan. 27th.—StupEnt SEcTION: 


——— 


Personal and Business 


Mk. H. A. SAMUEL has been appointed mechanical 
enginéer to Seaham Dock Company in succession to 
the late Mr. J. F. Black. 


Txos. W. Warp, Ltd., Sheffield, announces that 
the following gentlemen have been appointed local 
directors of the company :—Mr. E. G. Mort, general 
manager of Briton Ferry works; Mr. J. 8. Brad- 
shaw, of the scrap iron and steel department ; and 
Mr. F. W. Robinson, of the foundry supplies depart- 
ment. 


Mr. J. W. Ropasr, director and chief engineer, 
has been appointed general manager of Bruce 
Peebles and Co., Ltd. Mr. W. H. Morton, secretary, 
has been appointed a director of the company. He 
retains the secretaryship. 


Str Wittr1am Rootes, Chairman of the Supply 
Council, Ministry of Supply, hgving accomplished 
the work of organisation which he was called upon 
to perform there by successive Ministers, has 
resigned his post. At the request of the Minister 
of Supply, Sir William has agreed not to leave the 
Ministry at once, but will be staying to complete 
certain tasks, particularly in connection with his 
recent mission to North America. 


Joun I. Toornycrort anv Co., Ltd., inform us 
that a rearrangement of their board and manage- 
ment staff has been made. Sir John E. Thornycroft 
becomes governing director and chairman. Mr. J. 
Maughfling retires from the secretaryship. Messrs. 
T. Donaldson, J. Maughfling, and Lieut.-Commander 
J. W. Thornycroft are appointed joint managing 
directors. Mr. A. H. Musto is appointed secretary, 
and Mr. N. M. Millard assistant secretary. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Fuel 
To-day, Jan. 22nd.—Inst. of Electrical Engineers, Savoy 

lace, Victoria Embankment, W.C.2. “ Boiler- 
house Measurement and Control for Efficient Fuel 
Utilisation,” G. H. Barker and A. L. Hancock. 
5.30 p.m. 

Institution of Civil Engineers 
Thursday, Feb. 4th.—Great George Street, Westminster, 
8.W.1 





“Civil Engineers and the Building 
Industry.”’ 2.30 p.m. 
Institution of Electrical Engineers 


Saturday, Jan. 23rd.—N.E. StupENts: Visit to Jarrow 
Metal Industries, Ltd. 2 p.m. 
Institution of Mechanical Engineers 

To-day, Jan. 22nd.—Storey’s Gate, Westminster, S.W.1. 
‘“* Practice and Experience in the Production of 
High-speed Helical Gears, with Special Reference 
to the Elimination of Tr ission Noises,” S. A. 
Couling. 3.30 p.m. e 

Saturday, Jan. 23rd.—LoNDON STUDENTs: Storey’s 
Gate, Westminster, S.W.1. ‘“‘ Naval Machinery : 
Some Factors Influencing its Design,’’ Vice-Admiral 
Sir George Preece. 3.30 p.m. 


Institution of Production Engineers 

To-day, Jan. 22nd.—BiRMINGHAM SECTION: James 
Watt Memorial Institute, Birmingham. ‘‘ The Engi- 
neer’s Attitude towards the Post-war Economic 
Situation,”’ Lord Sempill. 6 p.m. 
Saturday, Jan, 23rd.—Preston Section: Royal Oak 
Hotel, Chorley. ‘‘ Incentives to Production,” A. J. 
Charnock. 2 p.m. 

Friday, Jan. 20¢h.—Covanray Section: Technical 
College, Coventry. ‘‘The Reclamation of Gauges 
and Scrap Material by Hard Chrome Deposition,” 
M. B. Booth. 6.45 p.m.—N.E. Section : County 
Hotel, Newcastle. “Design of Drop Forgings,” 
A. Chilton. 6.15 





.m. 
Sunday, Jan. 3tet—Lorou Section: George Hotel, 


Luton. ‘Some Applications of Opties to Engi- 
neering,’ M. H. Taylor. 
Junior Institution of Engineers 
Victoria Street, S.W.1. 
“Geology in the War and in the Peace,”’ Professor 
H. H. Read. 5.30 for 6 p.m. 
“* Roads 


in Towns in the Future,” J. E. M. MacGregor. 


5.30 for 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 22nd.—Minin 


Institute, Newcastle-upon- 
“Ship Salvage,” A. P. Macfarlane. 6 p.m. 
Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘ Reheated Steam for 
Marine Reciprocating Engines,” H. Kay. 6.45 p.m. 


Tyne. 


Friday, Feb. 5th—Mining Institute, Newcastle-upon- 


Tyne. ‘‘ The Effect of Machinery Torque Variations 








posed development is one wherein the United States 
and Canada have a great river connecting the largest 


themselves purer and may more easily be washed 
free of soluble impurities. 


on Propulsive Performance,”’ Lieut. (E.) E. Panago- 
poulos. 6 p.m. 
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A Seven-Day Journal 


The James Alfred Ewing 1942 Medal 


On Tuesday, January 26th, it was announced 
that, on the joint recommendation of the Pre- 
sidents of the Royal Society and the Institution 
of Civil Engineers, the Council of the Insti- 
tution of Civil Engineers has awarded the 
James Alfred Ewing Medal for 1942 to Dr. 
Reginald Edward Stradling, C.B., M.C., M. Inst. 
C.E., A.M. Am. Soe. C.E., M.I. Struct. E., Hon. 
A.R.I.B.A. We may recall that the Ewing 
Medal is awarded annually for specially meritori- 
ous contributions to the science of engineering 
in the field of research. As Director of Building 
Research in the Department of Scientific and 
Industrial Research and as Chief Adviser on 
Research and Experiments to the Ministry of 
Home Security, Dr. Stradling has contributed 
very much to our knowledge of building and 
road construction, both in peace and under war 
conditions. He was educated at _ Bristol 
Grammar School and the University of Bristol, 
which conferred upon him the degree of D.Sc. 
In the last war he obtained a temporary com- 
mission and‘ served in the Royal Engineers 
as a Captain, and was twice mentioned in 
despatches, gaining the M.C. After the war 
he became Lecturer in Civil Engineering in the 
University of Birmingham, which conferred 
upon him the Ph.D. degree. He was also for 
some time the Head of the Department of Civil 
Engineering, Architecture, and Building at the 
Bradford Technical College. Since taking up the 
appointment of Director of Building Research 
at the Building Research Station he has 
extended the work of the laboratory and has 
initiated and carried out an important series of 
experiments on building construction and road 
work. His national work was recognised in the 
1934 Honours, when the C.B. was conferred 
upon him. 


War Emergency Economies for 
Alternators and D.C. Generators 


Tue British Standards Institution has recently 
issued, at the request of the Directorate of 
Industrial Electrical Equipment, Machine Tool 
Control, a War Emergency Specification (B.S. 
1084—1942), which applies to alternators and 
D.C. generators of 50 up to 1000 kVA or kW 
at any rated spe¢d for use with internal com- 
bustion engines, and is framed to establish an 
economic level of good performance, whilst 
avoiding wasteful elaboration and extravagant 
use of material. The Minister of Supply has now 
issued to electrical manufacturers a Direction 
under which all machines within this range 
must comply with the new war emergency 
specification. The Direction excludes from its 
operation machines for use on board ship and 
those already in hand, and special requirements 
dealt with by individual licence or general 
direction issued by the Minister of Supply. 
Applications in respect of such requirements 
should be addressed to the Director of Industrial 
Electrical Equipment, Ministry of Supply 
(Code V.A.), Machine Tool Control, 35, Old 
Queen Street, London, 8.W.1. Economy in 
labour and material is the purpose of this 
Direction. The most efficient use of engine- 
driven generating sets is only achieved when the 
generator output is correctly related to the 
engine capacity. Excessive fuel consumption is 
avoided by standardising the optimum effi- 
ciency beyond which increased expenditure of 
copper and other material would not produce a 
commensurate saving of fuel. These arrange- 
ments have been made after consultation with 
electrical manufacturers through the Machine 
Tool Control Electrical Advisory Panel. 


The Future of Civil Aviation 


On Thursday, January 2Ist, the following 
statement was issued by the Committee of 
Investigation, which was formed some time 
ago to deal with the future development of air 
transport. The members of this Committee are 
as follows :—Captain A. G. Lamplugh (Chair- 
man), Mr. Oliver Simmonds, Mr. W. C. 
Deveraux, Mr. Leslie Irvine, Mr. Alonzo Limb, 








Mr. G. W. Dowty, Mr. H. E. Nicholls, and Mr. 
J. A. Wallace Barr, with Mr. Peter Masefield 
as Secretary. The members have been chosen 
from people who have been concerned with 
aviation for many years, but are not tied to 
any air transport system or to an engine or 
aircraft manufacturer, and are therefore con- 
cerned solely with the broad issues of the future. 
A wide survey of the factors bearing on the 
future of civil aviation in all its aspects has been 
made. During its meetings the Committee has 
received advice from a number of people 
eminent in British aviation. . These have 
included :—Captain H. H. Balfour, Under- 
Secretary of State for Air; Mr. W. P. Hildred, 
Director-General of Civil Aviation ; the Hon. 
W. L. Runciman, Director-General of the British 
Overseas Airways Corporation; Mr. John 
Elliot, deputy general manager of the Southern 
Railway ; Major R. H. Thornton, partner of 
Alfred Ho‘t and Co. (the Blue Funnel Line) 
and Chairman of the Shipowners’ Sub-Com- 
mittee on Aviation; Sir F. Handley Page, 
managing director of Handley Page, Ltd., and 
Past-President of the Society of British Aircraft 
Constructors ; Sir Frank Spriggs, joint manag- 
ing director of the Hawker-Siddeley group and 
Past-President of the Society of British Aircraft 
Constructors; Mr. Arthur Gouge, general 
manager and chief designer of Short Brothers, 
Ltd., and President of the Royal Aeronautical 
Society ; Sir Alan Cobham, managing director 
of Flight Refuelling, Ltd.; Dr. H. Roxbee Cox, 
Chief Technical Officer of the Air Registration 
Board ; and Captain H. Spry Leverton, lately 
the London manager of the K.P.M. The whole 
field of civil aviation has been reviewed, includ- 
ing relations with Allied and neutral Govern- 
ments and the technical and financial aspects of 
the problems involved. The Committee hopes 
to receive further advice during its future 
meetings from a number of well-known autho- 
rities—British, Allied, and neutral. Up to the 
present the Committee has set itself the task of 
determining the fundamentals on which future 
development must be based. Its preliminary 
report is now being prepared and will be pre- 
sented in the near future. 


Hydro-Electric Development 
(Scotland) Bill 


THE Hydro-Electric Development (Scotland) 
Bill, the text of which has just been issued by 
the Stationery Office, provides for the establish- 
ment of a public service corporation called the 
North of Scotland Hydro-electric Board, for 
the generation of electricity from water power 
in the Highlands and for its distribution and 
sale, and for the transfer of the powers of the 
Central Electricity Board in relation to the 
North of Scotland District to the new Board. 
Power is given to the Treasury to guarantee 
loans raised by the Board up to an aggregate 
amount not exceeding £30,000,000. Apart from 
contingent liability, which may be involved in 
the exercise by the Treasury of this power, the 
Bill imposes no direct or contingent charge 
upon the public revenue. The Board will con- 
sist of five members, of whom four, including 
the Chairman and Vice-Chairman, will be 
appointed by the Secretary of State for Scotland 
and the Minister of Fuel and Power, acting 
jointly. The fifth will be a member of the 
Central Electricity Board and will be appointed 
by that Board. The Bill sets out the general 
powers and duties of the new Board in relation 
to the generation, distribution, and sale of elec- 
tricity. The Board is required to give priority 
of supply to ordinary consumers in the North of 
Scotland District, outside the limits of supply 
of existing undertakers, and to“ authorised 
undertakers in that district. It is also required 
to collaborate in the carrying out of any 
measures for the economic development and 
social improvement of the district. Charges for 
electricity are to be fixed at such a level as to 
ensure that, taking one year with another, the 
Board’s income balances its expenditure. The 
new Bill will be presented by Mr. T. Johnston, 
Secretary of State for Scotland, and is supported 


by Sir John Anderson, Sir Archibald Sinclair 
the Chancellor of the Exchequer, Mr. Ernest 
Brown, Sir William Jowitt, the Minister of 
Fuel and Power (Major Lloyd George), and the 
Lord Advocate. 


Institute of Metals Platinum Medal 
Award 


THE Council of the Institute of Metals 
announces that it has agreed unanimously to 
award the Institute of Metals Medal to Dr. 
Harold Moore, C.B.E., a Fellow of the Institute, 
whom, we may recall, was President of the 
Institute during the 1934-35 session. Dr. 
Moore has had a long and distinguished metal- 
lurgical career, and he will receive the Medal 
as one. who has rendered outstanding services 
to non-ferrous metallurgy. He has been 
Director of the British Non-ferrous Metals 
Research Association since 1932. He received 
his early education at the High School, Middles- 
brough, and was later pupil and assistant to 
Dr. J. E. Stead, F.R.S. His industrial posts 
included those of chemist to the Islip Iron 
Company, of Northamptonshire, and metal- 
lurgist to the Parkhead Steel Works of William 
Beardmore and Co., Ltd. In 1904 he joined 
the Research Department at Woolwich as Chief 
Metallurgist, and became Director of Metal- 
lurgical Research in that Department in 1919, 
serving with distinction until 1932. Dr. Moore 
is well known and is highly esteemed in the 
British non-ferrous metals industry, which he 
has served for many years. He has been a 
valued member of the Institute of Metals since 
his election to membership twenty-three years 
ago. The Medal which is offered to the Council 
by the Mond Nickel Company, Ltd., for annual 
award, is made of pure platinum, and the metal 
was prepared at the Mond Nickel Company’s 
Acton refinery. This award marks the sixth 
occasion on which the Medal has been presented. 
Previous recipients were Sir William Bragg, 
1938 ; Sir Harold Carpenter, 1939; Dr. Paul 
Merica, 1940; Dr. €. H. Desch, 1941; and 
Sir W. Murray Morrison in 1942. The presenta- 
tion of the Medal to Dr. Harold Moore will take 
place on the occasion of the annual general 
meeting of the dnstitute of Metals, which is to 
be held in London on Wednesday, March 3rd. 


Lease-Lend Shipments to Russia 


Last week, through the United States Office 
of War Information, Mr. Stettinius, the United 
States Administrator for Lease-Lend, issued 
some interesting figures regarding the supply of 
military equipment and food to Russia from the 
United Kingdom and the United States. In 
November, 1942, he said, exports to Russia 
were thirteen times the total sent in January, 
1942. Two-thirds of the November shipments 
were accounted for by military items, and the 
balance was industrial materials for the Soviet 
Union munition factories and food for the Red 
Army. Up to January, he continued, the 
United States had shipped to the Soviet Union 
under the lease-lend agreement more than 
3200 tanks. That was more than the United 
States had sent under the lease-lend scheme to 
any other country since the beginning of the 
lease-lend programme in March, 1941, although 
lease-lend aid to Russia did not begin until 
October, 1941—eight months later. Almost 
2600 aircraft had also been shipped to Russia, 
which was more than had been shipped to the 
United Kingdom or any other military theatre. 
Over 81,000 trucks, “‘ jeeps,”’ and other military 
motor vehicles had been dispatched to the 
Soviet Union. Large quantities of war material 
had also been sent to Russia by the United 
Kingdom under the lease-lend agreement. 
These, Mr. Stettinius stated, included over 2600 
tanks and over 2000 aircraft. In addition, 
lease-lend shipments of food to Russia were 
increasing, and the ‘quantities sent from 
America had now increased to a figure larger 
than that of the supplies sent from the United 
Kingdom. Those quantities would grow in 
1943, and shipments were steadily increasing, 








in spite of the shortage of shipping. 
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Historic Accidents’ and )Disasters 
No. XIX* 


THE “Crry or Parts ” 


Y many people a ship, such as the 
late Cunard liner ,‘‘ Mauretania,’’ which 
throughout a long and distinguished career 
meets with no serious mishap and is involved 
in no untoward incident, would bé described 
asa “lucky ’’ship. On that basis, the Inman 
liner “ City of Paris ’’ must be adjudged one 
of the unluckiest ships that ever crossed the 
Atlantic. Yet when we survey her eventful 
and varied life in proper perspective, we feel 
that the judgment is entirely wrong. The 
luck of a ship is not tested by a mere absence 
of accident. The truly lucky ship is one 


made port safely without even losing time. 
Three years later she had a mishap to one of 
her propellers, but using the other she 
succeeded in arriving at her destination only 
three days late. In 1898, on the outbreak 
of the Spanish-American War, the United 
States Navy commissioned her as the armed 
merchant cruiser “‘ Yale,”’ and sent her to sea, 
miserably equipped with a few six-pounder 
guns, to assist in enforcing the blockade of 
the enemy’s West Indian possessions. Little 
more than completely defenceless, she gave 
an excellent account of herself, and emerged 
scatheless. Soon after being restored to 
mercantile service, she stranded herself on 








eventually she succeeded in reaching Naples, 
There, after ‘being stripped by her crow of 
nearly everything of value, she was sold to 
pay her owners’ debts. It was the end of her 
career, but still not quite of her adventures, 
On the way round to Genoa to be broken up 
fate made a final effort to seize her. Once 
again fire broke out within her, but she wag 
saved from destruction and succeeded in 
making her last port. 

If the. reader is still unconvinced that the 
“ City of Paris’ was, at bottom, a really 
lucky ship, let him postpone his final judg. 
ment until he has studied the details of the 
remarkable mishap which occurred to her 
propelling machinery in 1890, when she was 
barely a year old in the Atlantic service. 

On March 19th of that year she left New 
York for this country with a crew of 373 and 
687 passengers. All being well and granted 
moderately fair weather, she should have 











THE 


which, time and again, entvounters situa- 
tions of peril and experiences mishaps con- 
taining all the elements for first-class catas- 
trophes, but which, fortuitously, almost 
miraculously, escapes disaster on each occa- 
sion. In every service in which she was 
employed—and she performed many formany 
owners—the “ City of Paris ” was the victim 
of some misadventure. Yet after suffering 
at one time or another nearly every form of 
marine casualty, she survived to end her 
— peacefully at last, in a shipbreaker’s 


A truly unlucky ship was the Guion—later 
Cunard—liner ‘‘ Oregon.” On her maiden 
voyage in 1883 she easily won the Atlantic 
“‘ Blue Riband.” In the spring of 1885 she 
acquitted herself with distinction as an armed 
auxiliary cruiser during a period of tension 
with Russia. Then in March, 1886, when off 
Long Island on a voyage from Liverpool to 
New York, she was run down and sunk—by 
a small schooner of unknown name. 

Such an undignified end for a fine ship 
could never have been the fate of the “City 
of Paris,’”’ a veritable sea-cat with nine lives. 
Within a year of entering the North Atlantic 
service she met with the alarming and extra- 
ordinary mishap, the details of which we are 
about to recall. By the greatest good fortune 
she survived it—without, of course, casualty 
or injury to anyone on board her at the time. 
Repaired, re-engined, and renamed the 
‘* Paris,”’ she went back into service under 
American ownership. In 1804 she smashed 
her rudder, but, steering by her screws, she 





“City OF ParRIs* 


the Manacles—on the only smooth rock in 
the neighbourhood. Salved by a German 
firm, she was reboilered and modernised at 
Belfast, and, renamed the “ Philadelphia,” 
once again took her station on the trans- 
atlantic route. With the outbreak of war in 
1914 her neutral status secured her extensive 
patronage until in 1917 the American Govern- 
ment took her over as an armed transport, 
and renamed her the “ Harrisburg.” After 
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PLAN OF STARBOARD ENGINE - ROOM 


the Armistice she returned once again to com- 
mercial service, but her adventures were by 
no means ended. In 1920 she caught fire, 
but survived, and shortly afterwards rammed 
a whale in mid-Atlantic. Still she kept her 
nose up, but she had become unprofitable 
to operate, and her American owners sold 
her to an Italian company engaged in the 
emigrant trade. During the only voyage 
which she made in that service, her crew, 
entirely mutinous, set her on fire on four 
occasions, but “neither mutiny nor incen- 


AGROUND ON THE MANACLES 


arrived at Queenstown on the 26th. As 
neither fog nor storm in the Atlantic had 
been reported, anxiety for her safety was 
widely felt when the 28th came and went 
without word of her. Fears, however, were 
set at rest at 10 a.m. on the 29th, when a 
message was received from Crookhaven 
reporting that the “City of Paris” was 
approaching under tow, and that everyone 
on board her was safe and well. Early in 
the morning of the 30th she reached Queens- 
town with a story to tell of a remarkable 
mishap to one of her two sets of triple- 
expansion engines. 

The “ City of Paris’’ was built for the 
Inman and International Steamship Com- 
pany, Ltd., by J. and G. Thomson on the 
Clyde, and was launched towards the end of 
1888. With her sister ship, the “ City of New 
York,” she was designed by the Inman 
company to recover its once leading position 
on the Transatlantic route. She was cer- 
tainly a handsome ship, and, for her day, 
her passenger accommodation was luxuri- 
ous. Further, when she took up her service 
on the North Atlantic route, she acquired 
the distinction of being the fastest ship 
afloat. No sacrifice of strength and safety 
was, however, made to give her speed. On 
the contrary, she was built to meet the 
requirements of an armed merchant cruiser 
of exceptional strength. She had a double 
bottom of very strong construction, her 
sides were strengthened throughout by web 
frames, and the bearing surfaces for her 
engines were unusually large. Her bulk- 
heads were more numerous and stronger than 








* No. XVIII appeared December 4th, 1942. 


diarism could quell her stout heart, and 


were needed to meet Lloyd’s requirements. 
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She had in all fourteen transverse bulkheads, 
extending to the upper deck. Her twin 
engines were placed in No. 9.cumpartment, 
which was divided into two engine-rooms by 
a longitudinal bulkhead. Forward of the 
engine-rooms was the boiler compartment, 
while immediately aft was a compartment 
containing the dynamos and other electrical 
equipment. Hydraulically operated water- 
tight doors provided communication between 
these various divisions. The ship had an 
overall length of 565ft., a beam of 63ft., a 
moulded depth of 42ft., and a nominal gross 
tonnage of 10,500. 

Each of her main engines jndicated about 
9000 H.P., and had three cylinders of 45in., 
74in., and 113in. in diameter by 5ft. stroke. 
They ran at about 85 r.p.m., and were 
supplied with steam at a pressure of 150 lb. 
It is important to note their unusual arrange- 
ment. In the accompanying plan of the star- 
board engine-room the three cylinders are 
indicated at A, B, and C. The high-pressure 
cylinder had one piston valve F, the inter- 
mediate two, and the low-pressure four. The 
main stop valve is shown at E. The three 
cylinders were quite separate from one 
another, and virtually constituted three 
distinct engines. Each cylinder was sup- 
ported independently on two cast steel 
A-frames, and was in contact with the others 
through flats or rubbing surfaces D cast on 
its sides. Longitudinal tie rods braced the 
three cylinders together in a manner not too 
rigidly to prevent each from taking its own 
stresses. In addition, tie rods extending 

















SECTION OF LOW-PRESSURE PISTON 


through the longitudinal bulkhead braced 
the port and starboard engines together. 
The pistons, of cast steel, were of conical 
section, the top cylinder covers being coned 
to correspond. At the top dead centre the 
clearance between the pistons and the covers 
was fin. The piston-rods were of mild steel, 
l2in. in diameter, and were extended as 
tail rods, 7in. in diameter. Round-headed 
bolts held the piston to a collar on the piston- 
rod. 

At 5.20 p.m: on March 25th, 1890, the 
“ City of Paris’ was about 216 miles off the 
coast of Ireland on the homeward run. The 
weather was fine and the ship was bowling 
along at full speed under the power of her 
engines and 11,000 square feet of canvas. 
At the time named the engine-room watch 
was changed, Mr. John Gill, third engineer, 
and two fifth engineers taking charge. Mr. 


. Gill found the engines running at 81 or 82 


revolutions. He felt the crank pins of the 
starboard engine and found them satis- 
factory, and then went into the port engine- 
room. As soon as he got there he heard the 
starboard engine suddenly race for two or 
three seconds, and rushing back he adjusted 
it. He then returned towards the door 
between the two engine-rooms. He had 
hardly reached it when he heard a tremend- 
ous crash. Something, he did not know 
what, struck the longitudinal bulkhead, 
knocked a hole in it, and came through into 
the port engine-room. Re-entering the star- 
board engine-room, he found an amazing 
state of wreckage. We reproduce herewith 
one of several contemporary illustrations 





showing the state of the starboard engine- 
room as seen looking down into it from above 
and before any of the wreckage had been 
removed. 

The inner skin of the double bottom was 
pierced at one point, but otherwise the hull 
structure was undamaged. The condenser 
was, however, wrecked, and water poured 
into the engine-room through the sea con- 
nections. An effort was made to plug the 
hole in the longitudinal bulkhead, but it 
proved fruitless, and in a short time both the 
engine-rooms were flooded. The forward 
transverse bulkhead remained sound, and 
not a drop of water entered the boiler-room. 
Some damage was done to the after trans- 
verse bulkhead, but it was found possible to 
keep the water level down in the dynamo- 








The steamer lay helpless for nearly three 
days. Then providentially she was sighted 
by a small vessel, the ss. “ Aldersgate,” a 
ship of only 2200 tons and 230 N.H.P. This 
minnow took the leviathan in tow, and so 
well did she do her work that for nearly 
forty-eight hours she managed to maintain 
a speed of over 4 knots. After reaching 
Queenstown in the early hours of March 30th, 
divers were employed to stop up the sea 
connections and the engine-rooms were 
pumped out. Two and a half days later, on 
the evening of April Ist, the ship left Queens- 
town under her own steam, and with the aid 
only of her port engine proceeded to Birken- 
head for dry-docking, inspection, and repair. 

When a representative of THz ENGINEER 
visited the ship as she lay in dry dock he 


STARBOARD ENGINE- ROOM AFTER THE MISHAP 


room and the compartment beyond it by 
means of a donkey pump. 

The wind fortunately remained light, and 
was just sufficient to prevent the ship from 
falling into the trough of the sea. When it 
was found that there was no immediate 
danger of the ship’s foundering, Captain 
Watkins, knowing that he was in the track 
of vessels, decided to await rescue. Later, he 
found that the ship was drifting off the fre- 
quented route, and he sent away his chief 
officer in a lifeboat to make contact with 
some passing steamer, or, alternatively, to 
reach land and despatch tugs to his assist- 
ance. At the same time, realising what 
might very well happen if the weather deterio- 
rated before help came, he provisioned and 
prepared all the ship’s boats, of which there 
were sufficient to accommodate everyone on 
board. 





described what he saw in the starboard 
engine-room as resembling his idea of the 
inside of a battleship after a great shell had 
exploded within it. Everything that could 
be broken had, he said, been broken, and 
what could not be broken had been bent, 
twisted, or distorted. When, however, the 
heavier pieces of débris had been removed, 
it became clear that the damage was almost 
entirely confined to the low-pressure cylinder. 
The condenser and its pumps had been 
wrecked by the break-up of the low-pressure 
cylinder, but the high-pressure cylinder was 
quite intact, while the intermediate-pressure 
cylinder was undamaged, except for the fact 
that portions of its rubbing face had been 
broken away. There appeared to be nothing 
to prevent the high and intermediate-pres- 
sure cylinders from working if they could 
have been worked by themselves. 
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Of the actual damage done to the low- 
pressure cylinder, the two engravings, which 
we reproduce, are perhaps sufficient to convey 
an adequate idea without verbal descrip- 
tion. Our representative, however, reported 
that the top cylinder cover appeared to be 
at the bottom of everything. The A-frames 
seemed to have disappeared bodily. The 
connecting-rod was still coupled to the crank 
pin, with its big end intact, but although it 
was about 14in. in diameter at the middle of 
its length, it had been bent. The piston-rod 
and crosshead remained coupled to the con- 
necting-rod, and lay folded back. The tail 
rod was bent like a piece of wire nearly into 
a semi-circle. One side of the condenser 
had been torn open. The tubes had all been 





steam from the boilers even before the main 
steam valve was closed. 

Nothing so bad, it was said, had ever 
occurred before in an engine-room. Yet not 
@ single rivet had been started in the ship’s 
hull. The ship had been subjected to a test 
of unexampled severity, and had come 
through it to perfection. Informed contem- 
porary opinion congratulated the Inman 
Company on possessing a vessel which had 
proved herself to be not only the fastest, 
but the safest ship afloat. To-day, it seems 
sufficient to describe her as one of the 
luckiest. 

For a time speculation, much of it wild, 
prevailed as to the cause of the mishap. 
When, however, it was discovered after the 





———. 


stresses were insufficient to cause the con. 
necting and piston-rods to stretch to a fatal 
extent. 

This theory concentrated attention on the 
propeller shaft as the prime cause of the 
trouble, and made it necessary to explain 
why it had broken at the instant preceding 
the mishap to the low-pressure cylinder. As 
will be seen from the accompanying view of 
the ship in drydock, the propeller shafts, 
after emerging from the stern tubes, extended 
some fair length beyond the ship’s plating 
and were supported in bearings just in front 
of the propeller bosses, and strutted to the 
hull. The tail.ends of the shafts were fur. 
nished with the usual shrunk-on bronze 
sleeves or liners, and in the outboard bearings 





ENGINE- ROOM AFTER HEAVIER PIECES OF DEBRIS HAD BEEN REMOVED 





displaced, and some of them had been 
flattened until they were “ not thicker than 
the blade of a breakfast knife.” The air 
pump levers were rolled up like bits of 
ribbon. In short, the scene was one of 
havoc, which could only have been caused 
by forces of the “ utmost violence.” 

In spite of all this damage, in spite, too, 
of the fact that three men were actually in 
the starboard engine-room at the very 
instant at which the low-pressure cylinder 
broke up, no one was killed or injured, with 
the exception of an engineer, who was 
slightly scalded. A different story would 
doubtlessly have had to be told if the 
wrecked cylinder had been other than the 
low-pressure. As it was, the high and inter- 
mediate-pressure cylinders remained intact, 
and, ceasing to work, sealed the outlet of 


ship was dry-docked that the starboard pro- 
peller shaft just where it emerged from the 
stern tube was fractured, technical people 
began to see daylight, or so they thought. 
The Board of Trade court, which inquired 
into the mishap, expressed a very decided 
finding on the point. . It asserted that the 
breaking of the shaft freed the starboard 
engine of all resistance, except its own 
friction, that it thereupon started to race at 
several times its normal speed, and that 
under the inertia stresses so induced the 
connecting-rod and the piston-rod stretched 
to such an extent that the piston struck the 
cylinder cover and initiated the break-up 
of the low-pressure cylinder. The high 
and intermediate-pressure cylinders escaped 
destruction because, the moving parts 





being less massive, the induced inertia 


these sleeves worked against the customary 
lignum vite surfaces. 

After making one or two voyages to New 
York and back at the end of 1889, the “‘ City 
of Paris” was dry-docked at Liverpool for 
overhaul, and repairs. It was discovered 
that the outboard bearing of the starboard 
shaft was a little worn down—apparently 
on the lignum vite surfaces—and repairs to 
it, described by the Board of Trade surveyors 
as being in every way satisfactory, were 
carried out. The ship thereafter made one 
round trip across the Atlantic, and it was on 
the return journey of the next succeeding 
voyage that the accident happened. 

After the mishap, as we have recorded, the 
ship was towed by the “ Aldersgate ’’ for a 
distance of over 200 miles and then under her 





own power and with the port engine alone 
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working she steamed from Queenstown to 
the Mersey, a distance of 300 miles. Through- 
out the whole of this combined trip of more 
than 500 miles no one was aware that the 
starboard propeller shaft was broken. That 
fact was not discovered until the workmen 
at the dry dock found that the propeller had 
shifted 15in. aft. They were proceeding to 
open up the shaft casing for inspection when 
the forward end of the shaft stump slipped 
out of the stern tube and fell down on to the 
dock bottom. The load thus thrown upon 
the outboard bearing bracket was too great 
for it to sustain, and the other end of the 
shaft stump, together with the propeller, 
representing a total weight of over 40 tons, 
crashed down. 

Taking all these facts into consideration, 
the members of the Board of Trade’s Court 
of Inquiry found that the starboard pro- 
peller shaft had worn down its after bearing 
to such an extent that it had dropped about 
Tin. from its proper position and that as a 
consequence it was being subjected to a 
heavy bending moment, close to the stern 
tube, at each revolution of the engine. The 
wearing down of the after bearing, they sug- 
gested, might have been caused by the 
bursting of the gun-metal sleeve on the 
shaft or by the access of ashes to the bearing. 
It is not clear why the members of the Court 
found it necessary to suggest these two 
alternative causes for the wearing down of 
the bearing. Subsequent inspection should 
have provided unmistakable evidence in 
favour of one or the other. Presumably the 
gun-metal sleeve was found to be burst or 
slit up. The members may, however, have 
felt that there was insufficient evidence to 
show whether it was burst when the ship 
arrived at the graving dock or whether it 
split as the result of the fall of the propeller 
and shaft stump after the vessel was dry- 
docked. It is also uncertain in what manner 
the Court arrived at its very precise estimate 
of the amount by which the bearing had been 
worn down, To be at all trustworthy the 
measurement should have been made before 
the shaft stump and the propeller fell off in 
the graving dock. If it were made afterwards 
the damage caused to the bearing and bracket 
by the fall of the propeller and its attached 
portion of shaft must, one would think, have 
obscured, wholly or in large part, the amount 
by which the bearing had worn in service. 

Other considerations increase our suspicion 
of the soundness of the Court’s finding con- 
cerning the cause of the fracture of the shaft. 
We note first the fact that the port shaft 
remained sound and that its outboard bearing 
showed no undue signs of wear. Next we 
have to observe that after the first one or 
two trips at the end of 1889 the bearing on 
the starboard shaft was found to be only “a 
little worn down,” whereas before the second 
voyage in 1890 was completed the bearing, 
we are to suppose, wore to the gross extent 
of 7in. ‘Thirdly, if the bearing were worn 
by any such amount the shaft would be sub- 


. jected to a very violent alternating stress 


having a period, from maximum tension to 
maximum compression, of about half a 
second. It is almost impossible to believe 
that this condition could fail to produce a 
very marked vibration in the after part of 
the ship’s hull. No such vibration was 
noticed. The propelling machinery was 
running without the slightest sign of distress 
right up to the instant of the accident. 
From another point of view the Court’s 
findings failed’ to command the respect of 
contemporary opinion and, we feel, must 
continue so to fail. We and many of our 
readers refused to believe that the racing of 
the engine could stretch the connecting and 
piston-rods to the extent requisite to knock 


the low-pressure cylinder to pieces in the 
manner suggested by the Court. To help 
towards the elucidation of this point we 
engaged Mr. A. G. (the late Sir George) 
Greenhill to analyse the subject mathe- 
matically. In an article published in our 
issue of June 27th, 1890, Greenhill estimated, 
on a reasoned basis, that during the period 
of racing the speed of the engine would rise 
from the normal 80 or so revolutions to not 
more than 320 at the outside. On that 
assumption the combined effect of inertia, 
steam pressure, and the weight of the moving 
parts would, he calculated, cause the stress 
between the piston and the piston-rod at the 
end of the upstroke to increase from the 
normal 114 tons to 574 tons during the period 
of racing, or to five times its normal value. 
Such an inerease ought, he contended, to 
have been well within the ability of the factor 
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THe “Crry OF PARiIsS’’ IN Dry Dock 


of safety to withstand. The maximum stress 
in the piston-rod would be 6 to 7 tons per 
square inch and the total stretch of the 
connecting-rod and piston-rod assembly 
would not exceed one-sixth of an inch, an 
amount insufficient to reduce the clearance 
between the piston and the cylinder cover to 
zero. 

Numerous theories, alternative to the 
Court’s, were advanced in explanation of the 
accident. For the most part they reversed 
the Court’s opinion to the extent of maintain- 
ing that the fracturing of the propeller shaft 
was caused by, instead of being the cause of, 
the break up of the low-pressure cylinder. 
Some argued that water, derived from 
priming or otherwise, had accumulated in the 
low-pressure cylinder. Others, including 
ourselves, favoured the view that some part 
of the engine became detached and, falling 





into the crank pit, pulled the engine up 


suddenly. Not one of these theories appears 
to be consonant with all the known facts. 
Each in turn can explain some features of 
the mishap. None of them explains all. 

The first indication of the approaching 
accident was the racing of the engines. Why 
did they race just before, but quite definitely 
before, the break-up occurred ? The racing 
was confined to the starboard engine. The 
port engine did not race. The weather was 
fair. These facts exclude the possibility that 
the racing was caused by the emergence of 
the propellers as a result of violent pitching 
of the ship. Equally do they exclude the 
possibility that it was caused by a sudden 
single violent roll to port. We are left with 
no alternative but to believe that the racing 
was caused by the fracturing of the propeller 
shaft. If that were so, how did the third 
engineer, when he heard the racing, manage, 
apparently to his own satisfaction, to 
“adjust ”’ the starboard engine? If the 
propeller shaft were broken, could he have 
stopped the racing by anything short of 
almost completely cutting off steam to the 
engine ? Had he found it necessary to do so, 
he would, it is certain, have realised at once 
that something serious was wrong, and would 
not have calmly returned to continue his 
inspection of the port engine. Some light 
may be thrown on this point by references in 
contemporary accounts—but not in any 
record of Mr. Gill’s evidence that we have 
seen—to a second period of racing just, and 
only just, before the break-up. It is therefore 
possible that the third engineer succeeded 
in stopping the initial racing because for a 
very short time the broken propeller shaft 
fouled its casing and thereby applied some 
considerable resistance to the completely 
free rotation of the engine. Very soon after- 
wards it may have freed itself from restraint 
and thereby initiated the second period of 
racing. When the ship was examined in 
dry dock the propeller shaft casing was 
found to be extensively torn and distorted. 

If we grant that the fracture of the pro- 
peller shaft and the ensuing racing of the 
engine were the originating cause of the 
accident, it becomes fairly easy to advance 
an explanation of the break-up, which is at 
least rational. We can accept Sir George 
Greenhill’s demonstration of the impossi- 
bility of the inertia stresses under racing. 
conditions stretching the moving parts to 
the extent suggested by the court of inquiry. 
We can also accept his assurance that those 
stresses were well within the capacity of the 
ede to sustain without fraeturing. 

e evidence -provided by our illustrations 
proves that the inertia stresses were not 
sufficient to break the bolts of the big-end 
bearing ; it remained coupled to the crank 
pin. But contemporary testimony and the 
pictures alike indicate that very severe 
damage occurred to the piston and to its 
union with the piston-rod. ‘The whole of the 
piston seems to have disintegrated except 
for a few odd scraps retained in position 
beneath the nuts of the bolts which fastened 
it to the collar on the piston-rod. We have 
marked these fragments at A in one of our 
illustrations. They are to be seen much 
more clearly in another contemporary illus- 
tration, which, because“of the deficiencies of 
the half-tone process of those days, we are 
unfortunately unable to reproduce. 

The piston, as we have said, was of cast 
steel. those days that material had been 
extensively adopted in the construction of 
warships and their engines, but in the ‘“ City 
of Paris ” it was used on a large scale for the 
first time in a mercantile steamer. By many 
engineers, steel, particularly in the cast form, 
was still distrusted, and not without cause. 





It had shown itself mostly to be satisfactory, 
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but at times to be unaccountably brittle and 
untrustworthy. Great improvements had 
certainly still to be made in its manufacture. 
The conical form of the pistons in the ‘ City 
of Paris ” probably did nothing to assist the 
attainment of soundness in the vital neigh- 
bourhood round the central hole, while the 
manner of fastening the piston to the collar 
on the rod, by means of eight large bolts 
passing through holes in this critical area, 
must be considered a very weak feature of 
the design, certainly as one far removed from 
modern practice. We have further to note 
that the piston of the low-pressure cylinder 
weighed 5 tons, or one-third of the total 
weight of the reciprocating masses con- 
sidered by Sir George Greenhill in his inertia 
calculations. 

In light of these facts it seems reasonable 
to argue that the piston of the low-pressure 
cylinder failed under the inertia stresses 
induced in it by the racing of the engines, 
and that fragments of it were driven by the 
collar on the rod, with all the power of the 
still operative high and intermediate-pressure 
cylinders, upwards or downwards, against 
the cylinder covers, thereby battering the 
cylinder to pieces. 

This theory fits well with the fact that the 
low-pressure cylinder alone suffered damage. 
Not only would the inertia stresses be greatest 
on the piston of that cylinder; it seems 
certain that the low-pressure piston was the 
weakest of the three. For some apparently 
arbitrary reason, the designer of the engines 
elected to make the rise of the conical portion 
the same in all three pistons, with the result 
that the slope of the cone was greatest in 
the high-pressure piston and least in the low- 


the weakness of the relatively flat low-pres- 
sure piston was compensated by the lowness 
of the steam pressure which it had to bear. 
Presumably, he failed to take into account 
the fact that from the point of view of the 
inertia stresses induced by racing, the low- 
pressure piston should have been relatively 
the strongest. 

The only mystery which seems to remain 
relates to the failure of the starboard pro- 
peller shaft. We have pointed out reasons 
for distrusting the Court of Inquiry’s finding 
that the failure originated in excessive wear 
of the outboard bearing. Much less wear 
than the court mentioned would, however, 
have been sufficient to introduce a dangerous 
degree of alternating stress in the shaft and 
in a ship of the great strength and stiffness of 
the “ City of Paris,” the conditions requisite 
for the failure of the shaft by fatigue might 
well have existed without attention being 
called to them by undue vibration. In any 
event, failures of propeller shafts were in 
those days of such common occurrence that 
there is no reason for considering the example 
provided by the “ City of Paris” as being, 
apart from the consequences which it pro- 
duced, of outstanding historical importance. 





We are indebted to Mr. W. P. Richards, of 
Coverack, Cornwall, for the loan of the 
photograph, reproduced herewith, showing 
the “City of Paris ’’—or “ Paris ’’—stranded 
on the Manacles, a dangerous group of rocks 
lying three miles or so off Coverack. The 
photograph shows salvage operations in pro- 
gress and clearly indicates that in this, as in 
other perilous incidents of her career, the 





pressure. In the designer’s opinion, no doubt, 


steamer preserved her record of good luck. 








Institution of Mechanical Engineers 





AS a meeting of the Institution of Mecha- 
nical Engineers last Friday, January 
22nd, a paper entitled “The Production of 
High-speed Gears, with Special Reference to 
the Elimination of Transmission Noises,” 
was presented by Mr. S. A. Couling. We 
reprint the paper on another page. The 
following discussion took place :— 

Dr. G. A. Tomlinson said that recent work 
on marine turbine gears, which included gear 
of the kind now in question as well, could be 
summed up by saying that it amounted to a 
refining process in which very small cyclic 
periodic errors were gradually being elimi- 
nated. The main problems of gear-cutting 
were solved long ago by Sir Charles Parsons 
and other workers in those days, but there 
still remained the problem of getting rid of 
very small cyclic errors. The main table of 
the machine was intended to rotate per- 
fectly uniformly in relation to the rotation of 
the cutter, and the little errors which crept 
in—some from the worm drive, some from 
the cumulative error in the master wheel, 
some from other members in the driving train 
which were earlier than the worm itself— 
meant that superimposed on the uniform 
motion of the table there was a harmonic 
motion. The frequency of those errors might 
correspond to the tooth pitch, or, roughly 
to the tooth pitch, of the wheel concerned, or 
they might be one per revolution of the tooth, 
as in the case of the main cumulative error. 

Where solid table machines were concerned, 
he was not sure that the attention which had 
been paid to the cumulative error of the main 





wheel was justified, because the motion of 


any wheel which was cut on that table would 
be subject to accelerations which were very 
small. He had worked one or two of them 
out. He had taken the case of a wheel which 
was rotating at 5 r.p.s. Taking the first 
order cumulative error (i.e., the error which 
had one main cycle in one revolution of the 
table), and allowing for a cumulative error 
of 0-005in., the pitch line of acceleration of 
that wheel would be 0-4ft. per second per 
second, and, going up to the fifth order, 
with five complete waves in one turn, which 
was possible in the process of cutting, the 
acceleration would come to only 2ft. per 
second per second, which was still very small. 
He had taken the cumulative error there as 
0-00lin. instead of 0-005in. 

It was interesting to compare that accele- 
ration with what theoretically would occur 
with the author’s gears. He had taken the 
case of an error of only 0-1 second due to the 
worm periodic, not the wheel periodic. 
Taking the frequencies which the author had 
taken, with the 120-tooth master wheel with 
a frequency of 1340 cycles per second, that 
tiny error would lead to an acceleration of 
600ft. per second per second. With the 
360-tooth master wheel the acceleration 
would be 5400, and with the 600-tooth wheel 
it was 15,000. Comparing those accelera- 
tions with the acceleration in the case of the 
cumulative error, he felt that the cumulative 
error with this type of drive was very insig- 
nificant and could not lead to much in the 
way of noise. 

There was one point about the author’s 


———— 


The acceleration was equal to (27n)*xz, 
assuming those errors were sinusoidal jn 
form, x being the magnitude of the error, 
The author was pushing the frequency up all 
the time, and one would expect that he would 
get higher and higher accelerations for the 
same value of #, so that there was a sort of 
theoretical reason for expecting that he would 
get totally different results from those which 
he had obtained. Personally, therefore, his 
feeling was that a great deal of the author’s 
suceess was due to something other than just 
working up and up with the frequency. The 
general standard of workmanship and 
accuracy was on a very high level. He 
thought, therefore, that there was more in it 
than merely pushing the frequency up so 
high that it could not be heard. 

Mr. H. Pollak said it would be interest. 
ing to know whether it was suggested 
that dividing wheels of a fine pitch should be 
used generally in the design of hobbing 
machines or only in machines singled out for 
the production of turbine gears. Turbine 
gears had a relatively fine pitch, and a 
skilled operator could avoid the overloading 
of the worm drive. In general practice, how- 
ever, machines of that size were expected 
to cut heavy pitches—for example, rolling 
mill gears—as well, and high cutting forces, 
so long as they could be transmitted by a 
suitable hob arbor and a motor of reasonable 
dimensions, should not cause any damage to 
the vital parts of a machine. 

With regard to the spiral angle, the author 
claimed that greater accuracy was obtained 
when the machine did not contain a differ- 
ential mechanism, and that differences 
between the helices of wheel and pinion were 
not unlikely to occur when a differential was 
used. If the author meant to say, that the 
differential mechanism produced different 
helix angles on wheel and pinion, it would 
mean assuming an effect which was the exact 
opposite of the one which the differential in 
its present-day form was meant to achieve, 
t.e., that the same helix angle was produced 
with the same set of change gears on all 
wheels and pinions of the same pitch, irre- 
spective of the number of teeth. Perhaps 
the author meant to refer to local inaccu- 
racies on the tooth flanks. However, as the 
differential was nowadays usually placed 
between relatively fast-running shafts of 
the drive, well removed from the slow- 
running hob drive on the side, and in front 
of the index gears—.e., far from the dividing 
worm drive on the other side—he would 
assume that even any relative looseness in a 
well-designed differential mechanism would 
not be so big as to result in noticeable 
inaccuracies on the tooth flanks. 

Although it was not apparent from the 
paper why the differential should ‘be held 
responsible for inaccuracies to such a degree 
that its abolition was recommended, no 
doubt the author had good reasons for 
believing that that was the case. It would 
be interesting, however, if further informa- 
tion or reference to information could be 
given to show how the differential was 
supposed to cause the errors in the gearing. 
It was important to carry out a close investi- 
gation to see whether a properly designed 
differential did not, or could not be made to, 
overcome the defects, as the well-known 
advantages and usefulness of the mechanism 
made its retention very desirable. 

Dr. H. L. Guy, F.R.S., remarked that the 
device adopted for correcting the master 
wheel, of using a split master wheel, was one 
which, when he heard of it first, which was 
before he was actively interested in cutting 
such gears, struck him, and had always 





results which interested him very much. 


remained in his mind, as one of those happy 
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solutions ‘which improved the accuracy of 
work to be put in the same class as the use of 
three surface, plates by Whitworth to secure 
the perfect plane. 

The results recorded in the latter part of 
the paper of the noise measurements which 
were being obtained to-day were such that 
the author could be very satisfied with them. 
Personally, he would like to speak of the 
results of what he thought might be regarded 
as a pioneer test made with what was perhaps 
the first harmonic analyser which was 
developed and applied to such work. It was 
applied by Mr. Churcher, who was referred 
to in the paper, and who had been his 
colleague, working with Mr. King, who was 
to speak later that evening. A series of tests 
were made directly this harmonic analyser 
was available, in order to try to elucidate at 
that time which were the primary things in 
design which affected gear noise. 

In the first gear, which was the normal 
gear at that time, with the rim supported 
on two discs, the total noise heard had been 
split up by the harmonic analyser into 
twenty-one separate component notes, and 
the intensity of each component separately 
measured. 

The note of which the author had spoken 
was what in gear-cutting was often called 
the “ phantom ”’ note, the one which came 
from errors in the master wheel of the gear- 
cutting machine. He would like to call 
attention to what happened to the noise 
intensity of that note when certain changes 
were made which had nothing to do with the 
master wheel or the gear-cutting machine 
itself. 

The first change was to use what was 
commonly known then as grinding the gear, 
to which the author referred. The need for 
caution in this respect would be evident, 
because in the second series of tests there was 
an enormous change in the phantom note 
and a very considerable change in all the 
notes as a result of grinding that gear for 
three hours, and when the test was continued 
for six hours the noise increased again, and 
came back again more or less to the original 
level. That was the great difficulty in trying 
to improve gears by grinding; for a time 
there was an improvement, but, if the process 
was carried too far, malformation of the gear 
teeth was bound to occur. 

A little later that series of tests was 
extended, because in America experiments 
had been made on traction gears to reduce 
noise by putting into the gear wheel what 
was to all intents and purposes a split piston 
ring, and that, pressing against the rim of 
the wheel, acted as a damper. The next 
series of tests therefore was made with what 
was really a piston ring inside the wheel and 
pressing against the rim. The effect showed 
an improvement, but nothing like the 
improvement shown by the other curve. 
He thought at the time that the reason for 
that was that, the peripheral speeds of 
turbine gears being so much higher than 
those of traction gears, the piston ring was 
held, in effect, in far more intimate contact 
with the rim, and so damping was reduced. 

Next there was a complete change in the 
type of support of the rim. It was changed 
to a central web wheel to carry the rim, 
and in time a very marked change in the 
phantom note was obtained. While changes 
of that kind could be produced by design 
apart from the gear-cutting machine, it did 
not follow that the adoption of a change of 
that kind in another gear wheel of different 
proportions would, in fact, have the same 
result. In an entirely different gear the 


The next change, to check that apparent 
influence of the mounting of the gear wheel, 
was to press into the ends two steel discs, so 
as to restore the type of mounting of the rim 
to something like the first kind. There were 
two other kinds of change. One was effected 
by reducing the pitch of the teeth, and was 
an improvement. In the other a further 
experiment was made with the pitch increased 
by the same proportion, and proved to be 
the quietest of all, and incidentally one in 
which the phantom note disappeared alto- 
gether. 

The lesson was that while work of the kind 
of which the author had spoken was to be 
commended, and was an important con- 
tributing factor, there were many other 
factors controlling gear noise, as Dr. Tomlin- 
son himself had hinted, and the way in 
which they played a part was that they 
acted, as so many parts of the gear wheel 
and of the gear-box for that matter, could 
act, as resonators, accentuating the noise. 
The amount of energy required to create a 
very great noise was very small, as was shown 
by the loudspeaker of a wireless set; and 
therefore if there were certain geometrical 
relations between the parts of gears and their 
support which could augment the noise, all 
the work done in decreasing the stimulus by 
improving the gear with the cutting machine 
could be set at naught. 

Dr. 8. F. Dorey (Member) said he did not 
propose to deal very much with the paper, 
but rather to make some very brief reference 
to a comparison between the solid table 
machine and the creep machine, because he 
feared that the author had perhaps been 
somewhat sweeping in his conclusions (1) 
and (4), and in his statement with regard 
to the lines which further research would 
follow, where he said : “ It is along the above 
lines that further research will lead instead 
of trying to improve the creep mechanism, 
which, after all, was only devised to disperse 
errors which had to be accepted some forty 
or fifty years ago, but which to-day need not 
exist.”’ 

The paper naturally dealt with the produc- 
tion of high-speed gears, and therefore quite 
rightly showed what could be done with the 
solid table machine, but it was only right 
to indicate its limitations, and in doing that 
he must necessarily speak about large marine 
gears. Experience with large gears had 
shown quite definitely that noise was due to 
minute errors in cases where those errors 
ran intermesh across the face width of a 
gear with a definite periodicity. The 
author’s cure was to increase the number of 
cycles per second for the worm error fre- 
quency, making use of the fact that above 
3500 cycles less effect was produced on the 
ear. It was, of course, easy to make use of 
that principle in cutting small gears, where 
relatively large gear-cutting machines could 
be employed for the cutting; indeed, the 
author quite rightly mentioned the case of a 
wheel cut which was greater than the master 
wheel of the machine, showing that even in 
that case the errors were very small. In the 
case of the main wheel of a large marine gear- 
box, however, the limitations of size often 
dictated that the wheel cut was greater in 
diameter than the master wheel. It was 
necessary to deal with wheels of 10ft., 12ft., 
or even larger diameter, and those limita- 
tions often dictated that the effect of errors 
on a wheel of that nature must be borne in 
mind. 

There was another point which must. be 
carefully considered, namely, the speed of 
the screw shaft. Naturally, in order to 
secure propeller efficiency, the screw shaft 





support on two discs might prove to be 
better. 


revolutions must be kept low, say, of the 


order of 120 r.p.m., and that frequently made 
it difficult, with a solid table machine, to 
arrange for the worm error frequency to be 
greater than 2000 vibrations per second: In 
such cases there was therefore much to be 
said for the creep machine, which, as Dr. 
Tomlinson had said, distributed the error 
spirally and broke up the irregularity of 
meshing of those errors. Moreover, a phase 
shift of about 180 deg. of error could be 
arranged per revolution of the work, and 
such a phase shift resulted in the successive 


cuts of the hobs for each feed spiral cutting 
away the high spots which would otherwise 
form part of the undulation on the flank of 
the tooth. The truth of those statements 
was borne out in practice, and wheels cut on 
the solid table machixe had often been re-cut 
on machines having the creep mechanism. 
Furthermore, firms cutting marine gears 
who had tried both types of gear-cutting 
machine had ultimately resorted to the creep 
type. Nevertheless, he considered the infor- 
mation contained in the paper to be extremely 
useful and interesting, since it indicated that 
for certain types of gear the solid table 
machine could be employed successfully if 
the correet technique was used. That was 
very important, because there was no doubt 
that the magnitude of the errors on the tooth 
flanks could be reduced to a very small 
order, and a very good surface finish obtained. 
Those two factors were of prime importance 
from the point of view of permissible load. 
As he had previously mentioned elsewhere, 
so far as marine gear was concerned, experi- 
ence indicated that gears cut on solid table 
machines were the most accurate, but those 
cut on machines with the creep mechanism 
were the most silent. 

Mr. A C. Hutchinson said that probably 
everyone connected with gear manufacture 
had gone through the anguish described by 
the author of boring ott pinions and filling 
them with lead and clamping damping rings 
and the like on to the gear wheel. His own 
firm went through the same trouble, and one 
additional thing they did was to connect the 
gear-box to the works condenser and run the 
gears in a vacuum ; and, as might be expected 
in the light of present knowledge, it made no 
difference at all, thereby providing evidence 
against the theory that the sound from the 
gear teeth was air-borne. When they had 
come to the conclusion that the mechanism 
of noise transmission from the teeth was 
almost entirely material-borne, through the 
pinion shaft and the structure of the casing, 
they concocted a machine which consisted 
of a motor driving a spider affair, in the cir- 
cumference of which was a number of 
ordinary }in. rollers from a roller bearing. 
That could run in a cylindrical casing, at one 
point of which there was a slot into which 
a sort of anvil plate could be projected by 
adjusting a screw. By unscrewing that 
screw the anvil plate tilted about a pivot 
and came further into the path of the rollers. 
The anvil plate was then coupled by the rod 
to any convenient engineering structure, such 
as an odd casting, and when they ran the 
motor at speeds varying between 3000 and 
6000 r.p.m., at which the centrifugal force 
of the rollers was a few pounds, as soon’ as 
the anvil plate was brought into the path of 
the rollers, a projection of only 0-00lin. or 
0-002in. would cause the most convincing 
gear squeal to come from the casting to which 
it was attached. 

They followed up those experiments by 
some others, which he did not think were 
worth describing, but which led them to 
conclude that the mechanism of conduction 
involved only, or largely, the pinion shaft 
and the pinion bearings, conduction through 
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the gear wheel being relatively insignificant. 
In fact, their experience, taken all round, had 
been rather contrary to Dr. Guy’s, which was 
that the design of the gear wheel had a critical 
effect on the noise ; in their experience, as in 
the author’s, it had almost entirely boiled 
down to the gear cutting. 

The author of the paper indicated that he 
would reply to the discussion in writing. 








The Problem of Unemployment 





A FEw days ago a memorandum under the 
above heading was published by Lever Brothers 
and Unilever, Ltd. It is all worthy of careful 
consideration, but unfortunately we can do no 
more than give here the conclusion and sum- 
mary. Inan introductory note the authors say : 
“In publishing the note now they hope that 
the ideas it contains, which are the result of 
experience gained in international business, will 
help towards establishing what is generally 
recognised to be the chief prerequisite of any 
satisfactory scheme of social security.” 





We now sum up the main points of our argu- 
ment and the conclusions arrived at. 

Freedom from want presupposes the produc- 
tive capacity of the nation being used continu- 
ously, and without restrictions from either the 
side of manufacturers or that of labour. -It 
must provide those consumer goods that are 
necessary to give everybody decent housing, 
decent food, decent clothing, and those amenities 
of life that make up modern civilisation. Side 
by side with this, productive capacity must 
provide for its own extension. 

Directed and used in the right way, the pro- 
ductive capacity of the nation is amply suffi- 
cient to meet these requirements, but produc- 
tive capacity is not being used rightly whenever 
there is mass unemployment. 

Where irregularity of employment exists it 
means there is irregularity in productive 
activity. If productive activity were kept at a 
regular rate of progression the problem of 
unemployment would be shorn of most of its 
difficulty. 

The major irregularities in productive activity 
are the result of irregularities in the extension 
of industrial capital equipment. The problem 
of unemployment depends therefore on the 
problem of how extensions of that equipment 
are to be kept regular. 

A self-imposed discipline on the part of 
industry can help to the solution of the problem, 
but the main task in fostering regular capital 
investment, and through it regular employ- 
ment, lies with the Government. This does not 
mean the exercise by Government of direct 
control over production (apart from a period of 
acute shortage of materials after the war) ; 
it means the exercise by Government of the 
powerful means of indirect control it possesses. 

Government, by its monetary and budgetary 
policies can influence the whole economic struc- 
ture. It controls the monetary system and 
virtually decides the rate of interest on the 
money and capital market. By its own expen- 
diture and taxation Government regulates the 
ultimate distribution of the nation’s income. 

But in the past little has been done to co- 
ordinate these influences or to follow any con- 
sistent plan. Budget policy, in particular, has 
been marked by a complete absence of considera- 
tion for its economic effects. 

Under the system of a single budget, balanced 
annually, taxation is imposed at a higher rate 
in times of depression, at a lower rate in times 
of prosperity. The procedure should be the 
reverse. In booms the Government’s policy 
should be to check spending; in slumps to 
encourage it. As an example, extensions of 


productive. capacity incurred in periods of 
boom might have to suffer reduction or aboli- 
tion of depreciation allowances, or even direct 
taxation ; whereas such extensions incurred in 
periods of slump might be allowed as a set-off 


duced. An “ordinary”. budget, balanced 
annually, for meeting standing expenditure out 
of current revenue; an “ extra-ordinary ” 
budget to meet normal capital expenditure 
and such emergency measures as should be 
taken in times of depression to fight unemploy- 
ment or stimulate trade. The “ extra-ordinary ” 
budget would be covered—or over-covered—~ 
only in times of prosperity. 

The two-budget system, provided it is used 
solely for the purpose of regularising economic 
life—and without this proviso there is a danger 
it might be used for purposes which would 
undermine confidence in the country’s monetary 
stability—is the most efficacious means of con- 
trolling the trade cycle, and is the one that needs 
most study. This study should be undertaken 
now, not when the war is over. 

No progression of productive activity can be 
kept regular that leaves no reserve available in 
man power or machines. A part of the working 
population will, under conditions of normal 
industrial activity, always be temporarily un- 
employed. They should not be without suffi- 
cient income nor should they be idle. The right 
level of this labour reserve cannot be indicated 
beforehand ; it will change as technical and 
other conditions change. But taking all these 
conditions into account—movements in prices 
and stocks, trends in spending and saving, 
accumulations of unfulfilled orders, and so 
on—it will be the fluctuations of the labour 
reserve, in both numbers and the way it is 
made up, that will be the signal to the Govern- 
ment to apply its anti-boom or anti-slump 
measures. 
All the measures that are to be taken should 
be well planned in advance and ready for imme- 
diate application. They may be summarised 
as follows :— 


(A) GOVERNMENTAL MEASURES 


(a) If a marked diminution of the numbers of 
the labour reserve shows itself, or the “* turn- 
over’? in the reserve increases markedly, and 
the other phenomena of economic life confirm 
that a boom is on the way, the Government 
should apply the following remedies, the dosage 
being adapted to their effectiveness :— 

(i) Monetary Measures: The credit basis 
of the monetary system should be reduced— 
or, to begin with, its extension checked—the 
rate of interest should be allowed to rise ; the 
use of credit for various purposes should be 
curtailed. 

(ii) Budgetary Measures: The “ extra- 
ordinary ’’ budget should be over-covered by 
raising taxation; the rate of depreciation 
allowed on new capital investment for taxa- 
tion purposes should be reduced, if necessary 
to zero, or even “such capital expenditure 
should be taxed. 

(iii) Government Investments: Capital 

expenditure by the Government (central or 
local), or controlled by the Government, 
should be slowed down or stopped. 
(6) If, on the other hand, the numbers of the 
labour reserve increase, if the “ turnover” 
diminishes, if unemployment of a non-temporary 
character shows itself, and other phenomena of 
economic life confirm that slump conditions of 
a general character are on the way, the Govern- 
ment should apply the following remedies, in 
suitable doses :— 


—— 


structural or incidental nature, then to supple. 
ment them :— 

(i) Public works of a special kind (as dig. 
tinguished from normal Government capital 
expenditure) should be started, 

(ii) Special training of younger people who 
cannot find a job should be put in hand. 

(iii) Re-training of workpeople whose un. 
employment is due to structural, local, or 
seasonal causes, should be organised. 

(iv) Occupation in temporary work (affores. 
tation preparing uncultivated land for tillage 
or pasture) should be provided. 

The foregoing measures are ones which would 
be applied by Government for fighting unem. 
ployment, and they would be applied inter. 
mittently as the need arose. The Government 
also, it may be assumed, will be applying 
measures continuously for achieving social 
security. Industry can ease this double task of 
Government by taking measures of its own. 


(B) InpustriaL MEasuRES 


(a) Anti-unemployment Measures.—(i) Plan- 
ning development with as long a view as 
possible, thus avoiding the violent fluctua. 
tions in extensions of productive capacity 
that are the root cause of irregularities of 
employment. 

(ii) Following at all times a policy which is 
designed to foster maximum production. 

(iii) Individual units adopting voluntary 
schemes of training their workpeople for 
other work, for whom employment in the 
unit cannot be found, thus helping the 
fluidity or mobility of labour. 

(b) Social Security Measures.—(i) Caring 
for the workpeople’s health and housing. 

(ii) Adopting voluntary schemes of guar- 
anteeing earnings during sickness, accident, 
short time, or unemployment that is tem- 
porary only. (Workpeople undergoing train- 
ing under (a) (iii) or those drawing benefit 
during temporary unemployment under (b) 
(ii) should be counted in the labour reserve.) 

(iii) Instituting works councils or similar 
bodies for developing employees’ sense of 
responsibility for the well-being of the enter- 
prise they are engaged in, and opening up 
possibilities of their rising to higher responsi. 
bilities. 

(c) Collaboration with Government.—Keep- 
ing the Government informed on all technical 
and other conditions it should have in mind 
for a correct interpretation of the fluctuations 

‘of the labour reserve, and providing the 
Government with accurate and up-to-date 
knowledge about production and marketing 
generally. 


But any scheme for fighting unemployment 


and any wider plan for social security in one 
country, however well devised, are at the mercy 
of events in other countries. 


It is of vital importance to the success of any 


such scheme and plan that similar measures 
are taken in all the major industrial countries. 
In the international moneta: 
personal contacts between individuals who are 
responsible for the execution of policies in their 
own countries have achieved conspicuous 
success. Nothing comparable has been reached 
in the field of commercial policy or that of social 
security. 


field, regular 


These contacts would be best obtained 


General Measures.—(i) Monetary Measures : 
The credit basis of the monetary system 
should be extended; the rate of interest 
should be lowered; restrictions on the use 
of credit should be relaxed ; cheap credits for 
encouraging investment should, if necessary, 
be made available by Government guarantees. 

(ii) Budgetary Measures: There should be 
no attempt at covering the “extra-ordinary ” 
budget ; taxation should be lowered; the 
rate of depreciation allowed on new capital 
investment should be increased, if necessary 
to 100 per cent. 

(iii) Government Investments: Capital 
expenditure by the Government (central or 
local) or controlled by the Government should 
be hastened or increased; the execution of 
new public’ works should be speeded up. 


Special Measures.—In case the effect of these 





against income. 
A system of two budgets should be intro- 


general measures should not be enough, or in 
case unemployment be wholly or partly of a 


through international councils or similar insti- 
tutions, having permanent international secre- 
tariats, on which the Governments of the various 
countries would be permanently represented, 
and amongst the purposes of those organisa- 
tions would be the negotiation, conclusion, and 
performance of international agreements cover- 
ing the following matters :— 
(C) INTERNATIONAL MEASURES 

(a) Adapting productive capacity, dis- 
located by the war, to allow the various 
countries to produce and consume according 
to their abilities. This adaptation neces- 
sitates international trade being freed and 
monetary obstacles to that trade being 
relaxed, but the process must be graduated 
to the resultant changes in each country’s 
economic life. 





(6) Positive measures for encouraging the 
expansion of international trade. 
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(c) Protecting countries that embark on 
anti-unemployment measures and plans for 
social security against unfair competition 
from other countries—unfait, in the main, 
because of those countries’ neglect of similar 
social obligations, but also because they 
use dumping methods or depreciations of 
currency. 

(d) Regulating the production of stocks, 
and the prices, of raw materials. 

(e) Raising the standard of living in un- 
developed countries. 

A scheme of so comprehensive a character as 
the Beveridge Plan for Social Security, and our 
addendum on the problem of unemployment, 
assumes that there prevails in the world a strong 
consciousness of the fundamental community of 
interests that binds all classes of society and all 
nations. It is to be hoped, therefore, that in 
those countries where schemes of this kind do 
not exist already, this consciousness will lead 
to their being initiated with all speed as soon 
as the war is over. Indeed, it is a condition of 
the success of any one such scheme that others 
of the same kind do exist in the principal indus- 
trial countries. Their real test will come several 
years later. Much will have to be learned from 
experience, and the technique required for their 
handling will have to be developed gradually. 
There is no reason to doubt their success, but 
it would be unwise to expect that they will turn 
all countries into Utopias and free the world of 
all disturbance. Courage is needed in their con- 
ception, and prevision to protect society in 
case of partial failure. 

In the battle against unemployment, as in 
any other battle, it is on courage, combined 
with preparedness for inevitable setbacks, that 
success depends. In our attempt to offer 
suggestions for the fighting of this battle we 
have tried to include both these elements. 








Fuel Supplies to Industrial 
Consumers 


Tue Ministry of Fuel and Power reminds all 
industrial consumers and prospective con- 
sumers of fuel that they must not change from 
one class of fuel to another or install new fuel- 
burning plant without having first ascertained 
that the fuel will be available. As all types of 
fuel are in urgent demand, changes may 
embarrass the general fuel supply position and 
lead to wasted expenditure of materials and 
skilled labour. If a change is considered 
essential, consumers will be advised individually 
by the Ministry of Fuel and Power. The only 
exception is for the conversion of oil-burning 
plant to use creosote pitch. The Petroleum 
Board has been authorised by the Ministry of 
Fuel and Power to arrange such conversions, 
If a consumer needs to install new fuel-burning 
plant or himself feels that the conversion of his 
plant from one fuel to another is desirable, he 
should, if he is engaged upon work for one of 
the Production Ministries (i.e., Admiralty, 
Ministry of Supply, or Ministry of Aircraft 
Production) approach the Ministry principally 
interested in his production, which will, in 
turn, approach the Ministry of Fuel and Power. 
If he is not engaged upon work for one of these 
Ministries, he should approach the Division of 
the Ministry of Fuel and Power responsible for 
the fuel he intends to use, as follows :—The 


’ Regional Services Director of the Ministry for 


the Region, in the case of coal or coke; the 
Petroleum Division of the Ministry, Dean 
Stanley Street, London, S.W.1, in the case of 
liquid fuel (whether petroleum, creosote, or 
creosote/pitch mixture); the Gas and Elec- 
tricity Division of the Ministry, New Oxford 
House, Bloomsbury Way, London, W.C.1, in 
the case of gas; the Coal Tar Control, Quebec 
House, Quebec Street, Leeds, in the case of 
coal tar or any coal tar product other than 
creosote or creosote/pitch mixture. The only 
exception is in the case of electricity, where the 
Electricity Commission should be approached 
through the local electricity supply under- 
taking. The consumer will then receive advice 
in the light of local fuel supply conditions and 
any other relevant circumstances. 





A New Industry* 





Wiru the Axis Powers occupying about 90 per 
cent. of the rubber-growing territory of the 
world, and with totally inadequate reserves of 
natural rubber to meet the emergency, the 
United Nations would be in a desperate plight 
were it not for the scientific progress which has 
made feasible the production of adequate sub- 
stitutes in the form of synthetic rubbers. The 
condition of the United Nations is critical, and 
it is inevitable that civilian consumption will be 
restricted, 

Of supreme importance is the assurance of 
adequate rubber for military requirements, 
which, even without allowances for civilian use, 
begins to approximate our normal peacetime 
consumption. To eke out the reserve supply 
of natural rubber, which on July Ist, 1942, 
amounted to less than a normal year’s require- 
ment, over the next two or three years and 
permit adequate margins for contingencies, it 
is essential that a huge synthetic rubber pro- 
gramme proceed according to schedule. 

Without this supply of synthetic material 
the reserve of natural rubber would be exhausted 
in 1943 by the military requirements. With 
the scheduled production of synthetic rubber 
actually accomplished, the reserves plus the 
small new supply of natural rubber can be made 
to meet the needs, but without sufficient margin 
for contingencies. The allotment of a small 
amount of reclaimed and synthetic rubber for 
civilian tyre replacement and recapping seems 
possible, but it is obvious that civilian driving 
will be subject to drastic curtailment. Without 
some provision for civiliah tyres, the whole war 
effort is endangered because of the way our 
national economy is geared to the automobile. 

In order that this situation will be. met pro- 
perly, certain recommendations have been 
made by the Baruch Committee appointed by 
the President to obtain the facts about the 
rubber situation. Without examining the 
report in detail, it is impossible to appreciate 
the full significance of the picture found to 
exist by the Committee. Recommendations 
were suggested in two major directions. First, 
that the present programme for synthetic 
rubber production be pushed to completion on 
schedule under a centralised authority, a Rubber 
Administrator, with adequate authority to 
obtain the necessary supplies and equipment 
to ensure scheduled completion of the plants, 
and thus to ensure adequate rubber for the 
military machine. Secondly, that provision be 
made, partly by means of an increase in the 
synthetic programme, for civilian driving by 
allotting material for recapping old tyres and 
supplying new onés, and by conserving present 
tyres through adequate care, periodic inspection, 
and curtailed use. 

The Baruch report calls for the ultimate 
annual production of around 1,100,000 tons of 
synthetic rubber to consist of 845,000 tons of 
Buna §, the general all-purpose synthetic, 
132,000 tons of Butyl, 69,000 tons of Neoprene, 
and 60,000 tons of Thiokol. 

The achievement of the tremendous produc- 
tion calls for a co-operative effort, involving 
many companies in several industries. Broadly, 
three groups are involved in the major Buna S 
programme, chemical and petroleum companies 
to supply the raw materials, respectively styrene 
and butadiene, and the rubber companies to 
perform the polymerisation to rubber and to 
manufacture goods from the product. This 
unique co-operation on such a grand scale 
should promote an intensified interest in the 
industrial possibilities of hydrocarbon chemistry 
beyond that involved in the rubber programme 
alone. 

By-products, largely lower hydrocarbons, 
such as propylene, of the butadiene production 


are comparable in quantity produced to the| pt 


butadiene itself, and are available at the plant 
for further synthests. Depending upon the 
extent to which synthetic rubber is displaced 
after the war by natural rubber, there will be 
available a reservoir of hydrocarbon raw 
material to be shifted from rubber synthesis 
to synthesis of other products. There will be 








* From The Industrial Bulletin of Arthur D. Little, Inc. 


a large reservoir of experience in the design and 
operation of facilities for the production of 
such hydrocarbon raw materials. Adequate 
supplies of the basic petroleum seem assured 
for almost any size of programme, when it is 
realised that the weight of Buna 8 called for 
by the programme will represent less than 
4 per cent. of the weight of the 1941 production 
of crude oil. 

Superimposed on the war material pro- 
gramme for synthetic rubber and carried by 
the petroleum industry alone is the aviation 
petrol programme. Aviation petrol is made 
partly by cracking, thermal and catalytic, of 
petroleum, and partly by synthesis of special 
hydrocarbons and mixtures. The bulk of 
aviation petrol, or even of its synthetic com- 
ponents, dwarfs the Buna 8 programme. This 
will be another reservoir of material and experi- 
ence for later utilisation by chemical industry. 
There is another side to the synthetic rubber 
picture, in that plasticisers, stabilisers, ex- 
tenders, tackifiers, and other compounding 
ingredients must be provided to make the 
synthetic workable and useful. In the develop- 
ment and manufacture of suitable materials 
for these requirements many small companies, 
as well as the few large ones, have been engaged. 
Ideal materials have not been produced, but 
the search goes on, for it is realised that manu- 
facture of these auxiliary materials can be an 
important source of revenue. 

The position of synthetic rubber in the post- 
war recovery is a subject for speculation. 
Taking only into account the huge govern- 
mental investment in the synthetic programme 
and the comparative production costs when the 
synthetic product is based upon petroleum, 
it would seem entirely possible that the natural 
product will occupy a very secondary position. 
So much will happen before the post-war 
period arrives, however, that no conclusion on 
this subject can be reached now. 








High-Silicon Pig Iron 





Amone the new American blast-furnaces 
built under war conditions is one blown 
in during 1942 for the special purpose of pro- 
ducing what is known as “silvery” pig iron, 
or @ pig iron high in silicon, having a silicon 
content of 6 to 16 per cent. The furnace is 
85ft. high, with a hearth diameter of 13ft. 6in.; 
its lining is 45in. thick at the mantle and 36in. 
at stock line. A wind volume of 20,000 to 
30,000 cubic feet per minute—according to the 
grade of iron being made—is supplied by three 
blowing engines at 10lb. to 121b. pressure. 
Blast temperature higher than normal is 
required for the reduction of the high silica. 
A continuous temperature of 1500 deg. Fah. is 
maintained by means of six hot-blast stoves of 
three-pass type, 18ft. in diameter and 80ft. 
high. On account of this temperature the 
entire stack is water cooled from hearth jacket 
to stock line. Air conditioning equipment is 
installed for controlling the moisture content of 
the blast ; this gives a higher quality of iron, 
with increased output and lower coke con- 
sumption. Fuel is a mixture of coke and coal, 
as the coal aids in obtaining the high tempera- 
ture necessary to reduce the silica; it also 
keeps the smelting zone down and helps keep 
the top cool—at 400 deg. to 500 deg. Fah. The 
ore averages 38-85 to 53 per cent. iron, 
40-96 silica, 1-56 moisture, 0-016 phosphorus, 
0-10 manganese, 0-94 alumina, 0-28 lime, and 
0-16 magnesite. After passing a crusher the 
ore is unloaded from railway cars to bins or to a 
stock pile, } mile long, spanned by an ore- 
handling bridge or gantry crane. Other stock 
iles for winter supply are served by cranes, 
which load. the ore into railway trucks. The 
grades are mixed and are weighed as fed to the 
charging skip. The more silicon required in the 
pig, the longer must the iron lie in the furnace 
hearth to absorb the silicon. Blast-furnaces 
of this type are relatively small on account of 
the close control required, and the output is 
only 60 to 70 per cent. of that which could be 
made for low-silicon pig. 
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seem to be almost axiomatic. It assumes 
that, given the means of buying, no 
limits exist to the consumption of com- 
modities. But when one remembers the vist 
sums which manufacturers have to spend 
upon advertisements and personal agents 
to induce people to buy their products, even 
when money is not scarce, it is fairly obvious 
that all the world is not hungering to buy 
and only withheld by lack of means. 
Quite certainly millions of people are fairly 
easily satisfied. Furthermore, the saturation 
of the market for certain classes of goods 
limits consumption. It is refreshing to come 
across @ memorandum on unemployment 
which takes a different line. That memo- 
randum is one prepared by Lever Brothers 
and Unilever, Ltd., which was published last 
week. 

The problem of unemployment may be 
approached from two directions. We may 
consider either unemployment in conditions 
of normal trade or unemployment brought 
about by a trade depression. Indications are 
not wanting that even in times of normal 
trade we cannot give employment to all the 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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UNEMPLOYMENT 

At the moment those who are studying 
the problems of unemployment are concen- 
trating their attention mainly on means for 
getting more money into circulation. It 
appears to be believed that, give the people 
enough cash and credit, and the difficulty of 
equating production and consumption will 
disappear. A priori this conclusion would 





regarding 
new | the national Budget should be drawn in two 


‘!seeks rather to direct known forces to the 


men and women, beyond the 8} per cent. 
of temporarily unemployed, who claim a 
right to it. It is to meet this condition that 
proposals for increasing the number of con- 
sumers by raising wages—that is, purchasing 
power—are made. Unemployment during a 
slump is a different matter. The object of 
some schemes is to find “ artificial ’’ employ- 
ment at such times, and of others to nip 
slumps in the bud by financial operations. 
The scheme put forward by Lever Brothers 
and Unilever, Ltd., which is outlined on 
another page of this issue, belongs to the latter 
class. It does not, like many other plans, 
put forward high wages as a cure for unem- 
ployment, but, on the one hand, recom- 
mends the adoption of facilities for raising 
industrial capital so that extensions may go 
on uninterruptedly, and, on the other, pro- 
poses that at the first signs of a boom 
taxes and other restrictions on purchasing 
should be imposed to discourage buying 


encouraged. To make this plan practicable 
without interfering with normal national 
finance, the ingenious proposal is made that 


parts, one “ ordinary ” to meet the nation’s 
expenses, the other “ extra-ordinary ” and 
designed only for the regulation of trade ; 
that is, for the smoothing out of the familiar 
trade cycle. Many planners have paid too 
little attention to international aspects, and 
it is a point in the Lever memorandum that 
it is regarded as of “vital importance ” that 
all industrial nations should adopt “ similar 
measures.” 

An attractive feature of the scheme is that 
there is nothing revolutionary about it. It 


better advantage of mankind than to release 
new ones. It does not want to restrain 
capital, but seeks to encourage its proper use 
for the development of industry, and by its 
two-part Budget it seeks to establish a method 
which will give the Government power to 
control the fluctuation of trade and industry 
without repercussions on the normal national 
finance. Many, no doubt, will aver that it is 


mind, that if international agreement is 
necessity, then it is more likely to be attained 
by something constitutional than by some. 
thing novel and even revolutionary. We 
strongly recommend the memorandum to the 
attention of all who are studying this diff. 
cult problem. The summary for which alone 
we can find space gives a good idea of the 
proposals, but misses the shrewd arguments 
upon which they are based. 


Fees and Salaries 


CHEMISTS are in nearly as great a quandary 
as engineers; no one knows exactly what 
they are. They may sell lipstick, toilet 
accessories, and patent medicines across the 
counter, dispense prescriptions, and run a 
circulating library. On the other hand, they 
may be highly scientific and qualified people, 
who hobnob familiarly with some of the 
ninety known elements and are on visiting 
terms with the rest. We desire to make this 
distinction clear, for it is of scientific chemists 
we speak, not of those who are better dis- 
tinguished as druggists. Chemistry has 
become a very popular vocation, and even 
when the world is looking to those halcyon 
days when service will be held of far greater 
account than the means of adding a little 
jam to our bread and butter, it is interesting 
to consider what prospects that profession 
holds out to its noviciates. 

Salaries and professional fees may be poor, 
despisable things in the eyes of the idealists, 
and the hall-mark of bourgeoisie in the eyes of 
the ‘‘ have-nots,” but the fact remains and is 
likely to remain that a considerable pro- 
portion of mankind exists on them and that 
amongst the proletariat of wage earners there 
are many whose ambition it is to get into a 
black coat and become salarians. Possibly 
many of them have quite exaggerated views 
about the size of professional incomes and 
will be enlightened by some facts revealed by 
an investigation made recently by the 
Institute of Chemistry. The investigation 
dealt only with those having the high 
scientific qualifications called for by that 
Institute. Out of its 7185 members (fellows 
and associates), 5366 made returns of the 
annual ‘“‘ remuneration ’’ they received. All 
the figures are classified in Part VI, 1942, of 
the Institute’s Journal, but our purpose will 
be served by quoting a few averages. Thus, 
of the total membership, the average remu- 
neration between the ages of twenty-one and 
twenty-five was £323 per annum, between 
thirty-five and forty it had risen to £615, and 
for men over sixty it reached £1014. Fellows, 
of course, hold a higher rank than associates, 
but the highest mean remuneration they can 
expect is no more than £1028, compared 
with £920 for associates. In the most 
fruitful years, between forty-five and fifty, 
the respective remunerations are £915 and 
£759. It might be thought that there were 
many plums in the profession. But the 
figures show that there are not. Only thirty- 
eight fellows and five associates were receiving 
more than £1600 per annum ; only twenty 
fellows and two associates something between 
£1000 and £1200. The most interesting fact 
that emerges from these figures is that 
chemistry pays reasonably well up to middle 
life. An average of £615 per annum at forty 
or even thirty-five compares well, we should 
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ing included. But medicine, if official esti- 
mates are trustworthy, leaves them all far 
behind. It is said that the general practitioner 
may count on a gross income of £2500 a year. 
At first sight this seems incredible, but when 
it is remembered that a G.P.’s fees from panel 
patients may reasonably amount to £600 
per annum, that the panel patient generally 
brings in “‘ dependents,” and that time still 
remains for private practice, the incredibility 
disappears. 

In the light of correspondence on the cost 
of training for the engineering profession and 
the prospects it holds out, which is still 
running in our columns, these returns are of 
interest. To the best of our recollection no 
attempt has been made in this country to do 
for engineering what the Institute of 
Chemistry has done for chemists. Probably 





our Institutions would hold that an investi. 
gation of that kind is outside their functions 
and even barred by their Charters. Neverthe- 
less, it is clear that such records would be of 
immediate value to young men and their 
parents when the question of a career was 
under debate, and at the same time would 
show in what estimation engineering, as 
measured by “ remuneration,”’ is held by the 
public. Whilst it is not suggested that engi- 
neers as a whole are remunerated below their 
deserts, there is evidence that in many cases, 
particularly municipal appointments, salaries 
are much too low. But in the absence of 
statistical data it is impossible to draw any 
general conclusions, and it would seem, there- 
fore, that the example of the Institute of 
Chemistry might be followed with advantage 
by some competent engineering body. 








James Watt International Medal 


—_ > 


A’ a meeting of the Institution of Mech- 
anical Engineers last Friday, January 
22nd, the James Watt International Medal, 
which has been awarded by the  Insti- 
tution‘ to Mr. A. G. M. Michell, F.R.S., 
of Melbourne, Australia, was received on his 
behalf by the Right Hon. 8. M. Bruce, High 
Commissioner for Australia, from the hands 
of the President, Colonel 8. J. Thompson. 

Opening the meeting, the President said 
that they met that day to present the James 
Watt International Medal, 1942, to Mr. A. G. 
M. Michell, of Melbourne, on the nomination 
of the Institution of Engineers, Australia, 
the Engineering Institution of Canada, and 
the South African Institution of Engineers. 
The Medal was the highest award the Insti- 
tution could bestow. After explaining the 
terms of the award he called upon Professor 
Andrew Robertson to give the following 
citation regarding ‘its recipient. 

Antony George Malden Michell was born 
in London on June 21st, 1870, while his 
parents were on a visit to England from 
Australia, to which they had emigrated 
seventeen years earlier. His mother’s maiden 
name was Grace Rous, and the men of both 
stocks had been engaged in the mining 
industry of Cornwall for several generations. 
Readers of Dickinson and James’s “ Life 
of James Watt.’ may recall that a Richard 
Michell, engineer of the United Mines, was a 
staunch adherent of Boulton and Watt, and 
attributed to their influence a marked 
improvement in the standard of workman- 
ship amongst the Cornish engineers. 

In 1872 the family returned to Marsden, 
Victoria, where the father, Jolin Michell, 
continued to engage in gold mining, but 
removed to Melbourne in 1878, where Antony 


' went to school at one of the State primary 


schools, then newly established in Victoria. 
The elder brother, John Henry, later Pro- 
fessor of Mathematics at Melbourne and a 
Fellow of the Royal Society, had shown such 
promise in mathematics that in 1884, after 
graduating at Melbourne, he was sent to 
England and entered Trinity College, Cam- 
bridge. He brought over his younger brother, 
who was placed at the Perse School.. On 
leaving school, Antony matriculated ‘and 
spent one year as a non-collegiate under- 
graduate at Cambridge, attending the lectures 
of, amongst others, J. J. Thomson and 
Patterson Muir. 

In 1889 he returned to Australia and took 


the engineering course at Melbourne, graduat- 
ing in 1895 and gaining the final scholarship 
of the course. Concurrently, he obtained 
some practical experience as a volunteer 
assistant in the consulting engineer’s office 
of Bernard A. Smith and in the workshops of 
Jones and Waygood, hydraulic and struc- 
tural engineers. A variety of engagements 
as surveyor and assistant engineer occupied 
the next four or five years, and in 1897 he 
was awarded the degree of Master of Science, 
and published in The Philosophical Magazine 
his first paper, a mathematical discussion, 
with experimental verification, of a mode of 
elastic instability of beams. At about this 
time, Michell became principal assistant and 
later partner of B. A. Smith in Melbourne, 
the firm specialising in hydraulic engineer- 
ing, including the design and construction of 
water turbines. The Smith-Michell regenera- 
tive centrifugal pump was devised and 
patented during the partnership, in 1901. 
In this pump the fluid issuing from the rotor 
impinges on a turbine wheel geared to the 
pump shaft, and, though at the expense of 
some mechanical complication, as much as 
three-quarters of the kinetic energy of the 
issuing fluid is utilised in helping to drive the 
pump. Many pumps of large capacity were 
built and operated successfully on various 
irrigation schemes in Australia. 

In 1903, after a year as examiner in the 
Victoria patent office, Michell opened his 
own office, which he still retains. He took 
over the turbine business of the former 
partnership and specialised as a consultant 
on power plants, and particularly hydro- 
electric schemes. During the early years of 
his practice he was engaged on a large number 
of electricity generation schemes in Aus- 
tralia and Tasmania, and acted as consultant 
and designer to George Waymar (Pro- 
prietary), Ltd., electrical engineers, of Mel- 
bourne, for whom he designed many centri- 
fugal pumps of various types. 

It was quite early in his career as a success- 
ful hydro-electric engineer that Michell 
turned his attention to the theory of lubrica- 
tion, and in 1905 he published the paper for 
which he is so justly famous. This Institu- 
tion may remember with pride that it was at 
the instance of one of its early research com- 
mittees that Beauchamp Towers carried out 
the series of experiments in lubrication pub- 
lished in the -“ Proce ” of 1883 and 


Osborne Reynolds to give a clear picture of 
the phenomena of lubrication in terms of the 
theory of the viscous flow of fluids. Reynolds 
showed that under certain conditions the 
solid surfaces are completely separated from 
one another by fluid films of appreciable 
thickness, and by the relative movement of 
the parts are enabled quite automatically to 
support the pressure imposed on them. 

A feature common to all the bearings to 
which the Reynolds theory can be applied 
is that the surfaces of the relatively moving 
parts are slightly inclined to one another. In 
his mathematical analysis of the cylindrical 
journal and the inclined plane, Reynolds 
assumed infinite length, and so, by avoiding 
leakage at the sides, simplified the problem. 
Michell, however, investigated the case of 
the inclined rectangular surface of finite size, 
and obtained complete mathematical solu- 
tions for a range of sizes, and also evaluated 
the leakage at the sides. His paper was 
published in The Zeitschrift fiir Mekanik und 
Physik in 1905. This was a notable mathe- 
matical achievement, and has been described 
as the only really important extension of 
Reynolds’ theory yet effected. 

Haying solved the mathematics of the 
problem, Michell invented the tilting pad, 
which automatically adjusts itself to the 
inclination appropriate to the load and speed, 
and embodied it in his thrust block bearing 
of 1905. Few inventions have provided so 
complete a solution of an engineering pro- 
blem, and it belongs to that small class in 
which there is little scope left for further 
practical development. Instead of the thrust 
block being the most troublesome bearing 
to provide, it became one of the easiest, and 
much of the modern development of steam 
and water turbines, of propeller drives 
for ships, and many forms of high-speed 
machinery have been possible because of 
Michell’s work. No one has yet obtained 
the complete mathematical solution for the 
journal bearing of finite length, but many 
investigators, by using Michell’s results for 
side leakage, have obtained approximations. 
The success of the Michell bearing has had a 
marked effect on the development and the 
design of all high-speed bearings. In 1911 
Michell himself applied the pivoted-pad 
principle to the construction of journal 
bearings for certain duties, thereby consider- 
ably increasing their permissible loading and 
efficiency. These have been used extensively 
in marine steam turbines. 

Notable advances in thrust and journal 
bearings having been made, there still 
remained the one which is perhaps the most 
difficult of all for high-speed engines, namely, 
the crank pin bearing. With characteristic 
ingenuity, Michell saw that his tilting pad 
could be used against a swash plate, and in 
1917 invented his crankless engine. By 1925 
a number of these engines had been manu- 
factured and successfully used in Australia 
for air and gas compressors, diesel engines, 
and motor-car engines. About this time, 
Michell visited Europe and the U.S.A. to 
further the development of his engine. 
Despite many attractive features, notably 
its compactness, progress was slow when 
compared with that of the thrust bearing, 
and Michell returned to Australia in 1932, 
leaving the engine in the hands of the Michell 
Crankless Engine Corporation of New York. 

Besides the. inventions for which he is 
universally known, Michell has at different 
times invented an impulse turbine, a tele- 
graph cipher system, a cipher decoding 
machine (jointly with H. Clement Newton), 
and a workshop viscometer. The last is a 
typical Michell invention, namely, a mathe- 
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the desired end. Latterly, Michell’s inven- 
tions have been mainly concerned with his 
crankless engine and tilting pad journals. 

In 1934 Michell was accorded the unusual 
honour of being elected a Fellow of the Royal 
Society in the same year as that in which his 
name was proposed, and in 1938 he was 
awarded the Kermut Medal of his own 
university. In spite of his: world fame, 
Michell is a man of shy and retiring nature, 
who finds his chief recreations in horti- 
culture, arboriculture, and the preservation 
of the flora and fauna of the surroundings of 
his country home at Woodcote. I commend 
to you Antony George Malden Michell as 
one who, because of his international reputa- 
tion as a mechanical engineer and the ability 
which he has displayed in applying science 
to the progress of engineering, is eminently 
worthy of the highest honour which it is in 
the power of the Institution to award—the 
James Watt International Medal. 

The President then handed the Medal to 
the Right Hon. 8S. M. Bruce, High Commis- 
sioner, and asked him to accept it on behalf 
of Mr. Michell and arrange for its transference 
to Australia. 

The Right Hon. 8. M. Bruce said that Mr. 
Michell had asked him to convey: to the 
Institution and to the other societies who had 
concurred in the award his deep appreciation 
of the high honour conferred upon him, and 
to say that he wished to render homage to 
the great engineer, thinker, and humanist 
to whose memory the Medal was dedicated, 
and to express to his three seniors in posses- 
sion of the Medal his deep sense of the honour 
of having his name and work thus associated 
with theirs. 

Mr. Bruce continued that he did not feel 
that he was altogether unsuited to deputise 
for Mr. Michell on this occasion, not because 
of his scientific knowledge, but because he was 
Prime Minister in Australia when the Insti- 
tution of Engineers was inaugurated. He 
could well remember that ceremony. It was 
held very soon after they had gone to 
Canberra as their national capital. He could 
remember what he said to the engineers 
then, and that they had been prepared to 
accept him to-day as their representative 
was a tribute to their forgiving spirit! As 
Prime Minister, you had a certain number of 
problems which assailed you. At that time 
he was very assailed by problems, and was 
having a somewhat harrassing political time. 
He saw the serried masses of those engineers 
in front of him, and he knew that he was 
expected to pay tributes to them and to their 
great work, and to say what a great moment 
that was when that Institution was being 
inaugurated in Australia ; and yet his only 
feeling towards them was one of sour distaste. 

He took the occasion, therefore, to tell 
them what he thought of them, and the 
burden of his story was this: Here was he, 
a wretched Prime Minister, confronted with 
every conceivable social and economic pro- 
blem in the world, so it seemed, and, when he 
looked at them, he knew that they were 
responsible for the whole lot. Going back 
through history, it was always some bright 
idea on the part of an engineer which made 
this great march of progress possible. He 
brought it up to date and gave them a few 
instances. One was the elimination of 
distance by modern transport. Engineers 
were at the bottom of all those things ; they 
were the cause of them, and of the whole mass 
of problems which came in their train. An 
instance was refrigeration and the convey- 
ance of foodstuffs throughout the world, 
making it possible to build up higher and 
better standards of living for people every- 


them for that, but he asked them also to 
think what it meant to him in trying to run 
a country and. a Government, with all the 
complications it introduced. And so his 
story went on, finishing with the point that 
they seemed to have the impertinence to 
think that they could do those things, and, 
when they had done them, wash their hands 
of them and leave it to him to sort out the 
difficulties. He made the most impassioned 
appeal to them that, having created all those 
problems, they should give him a hand in 
trying to solve them, and in showing how we 
could get on under the new conditions which 
they had created. On the whole, they had 
taken it very well, and evidently they bore 
no resentment against him, because they were 
prepared to let him represent them to-day. 
He had another association which perhaps 
justified his representing a very distinguished 
man, and that was the fact that he was 
responsible, when Prime Minister, for the 
inauguration of the Council of Scientific and 
Industrial Research in Australia. It was no 
easy task to get it going, because the diffi- 
culty which faced him was that there were 
on the one side the university men and the 
pure scientists, who looked down their noses 
at the commercial scientists who were debas- 
ing their high office to the mere vulgar uses 
of commerce, and, on the other side, there 
were the applied scientists who said, ‘‘ These 
people cannot get away from fundamental 
research, and they have no practical sense.’ 

They had to get them all to co-operate and 
work together, each giving what he had to 
contribute. They managed to do it, and in 
great measure that was due to the work of a 


Julius, who was the unfortunate victim 
selected to be the Chairman of that Council. 


peace, a man whose efforts had been devoted 
to the betterment and the progress of his 
fellow-beings. To-day we were engaged in 
the most hideous war in history. He was 
sure it would be Mr. Michell’s wish, as it 
was the wish in the hearts of us all, that 


the world, and the great genius of their pro- 
fession and the great resources of engineering 
would be brought to the tasks of peace for 
the betterment of the world and the creation 
of that better and happier world which they 
all hoped would come after the war. 

Mr. C. D. Gibb then moved a vote of thanks 
to Mr. Bruce, which was seconded by Mr. 
H. R. Ricardo, and carried unanimously. 


Hugo Hirsch studied chemistry with a view 
to entering his father’s business, but came to 
London, at the age of sixteen and began his 
career in the electrical industry three years 
later. For some time he was with the Electric 
Power Storage Company, and in 1883 he 
took the name of Hirst. In 1886 he joined 
Mr. Byng in founding what he used to call “4 
little electrical shop,” and this business 
formed the beginnings of the great electrical 
manufacturing and distributing undertaking, 
the General Electric Company. Early in life 
he planned to create a business which would 
make and supply everthing electrical. In 
1889 the company was formed, with the aid 
of financial friends, and from small beginnings 
in Queen Victoria Street it grew rapidly, 

always under the inspiring leadership of 
Hugo Hirst. No branch of electrical engineer. 

ing was excluded from the scope of the 
General Electric Company, and before long 
it took an important place among the leading 
firms engaged in the manufacture of heavy 
and light electrical machinery and appliances 
and lamps and fittings, for which it established 
a world trade. At all times he was the 
inspirer, the dynamic force, and the pilot of 
his company, and he was still at its helm when 
he died. 


He was an early believer in the value of 
electrical research, and the company’s 
research laboratories are among the finest of 
their kind in the world. Both in manufac- 
turing and research work, Lord Hirst held 
strong views on the necessity of recruiting 
technical and business men from our public 
schools and universities, and to-day many 
such men hold positions in the company, both 


member of your own profession, Sir George|at+ home and overseas. He himself was a 


keen sportsman and a good athlete, especially 
in his younger years, and he gave every 


There was one other thing that he wanted! support to the social activities of his 
to say. After all, the engineer was a man of | employees, providing sports grounds and 


clubs in London and in other large centres. 

Apart from his constant work forthe General 
Electric Company, Lord Hirst did much for 
his country and the industry in which he was 
engaged by serving on many important bodies 


21 its and Government Committees. He was Pre- 
soon this nightmare would pass away from sident of the Federation of British Indus- 
tries, the Institute of Fuel, the Association 
of Technical Institutions, the British Elec- 
trical Development Association, the Elec- 
trical Industries Benevolent Association, the 
British Export Society, the Incorporated 
Society of British Advertisers, the Decimal 
Association, and the Radio Manufacturers’ 
Association. He joined the Institution of 














LORD HIRST OF WITTON 


manufacturing 
industry has suffered a severe loss by the 
death of Lord Hirst, the chairman and 
managing director of the General Electric 
which occurred at his 
country home, Fox Hill, Earley, near Read- 
ing, on Friday, January 22nd, following a 

i Lord Hirst was seventy-nine 
years of age, and until early in the New Year 
he was regularly in attendance at his office. 
A founder of the General Electric Company 
over half a century ago, he became managing 
director of the company in 1900, and in 1910 
its chairman. He will long be remembered as 
a great industrialist and the controller of the 
world-wide organisation he laboured to 


Company, Ltd., 


Lord Hirst was born in Munich in 1865, 
and was the son of Emanuel Hirsch, who was 


Electrical Engineers as an associate in 1888, 
and ten years later became a member. He 
was made an Honorary Member of the 
Institution in 1935. Lord Hirst’s work for 
his country carried him into still wider fields, 
and he was looked upon as a recognised 
authority on industry and international 
trading. Among the Government bodies 
upon which he was called upon to serve were 
the Board of Trade Advisory Council, the 
Committee on Unemployment Insurance, the 
Committee on Co-operative Selling in the 
Coal Industry, the Committee on Industrial 
Research, and the Turner-Melchett Confer- 
ence. He was a member of the Prime 
Minister’s Trade and Employment Panel 
and was Economic Adviser to the Cabinet 
Research Committee. Lord Hirst repre- 
sented the Government on the League of 
Nations Sub-Committee of Experts for 
Scientific Property. In 1898 he was invited 
by the Government to form one of a party of 
four business experts who visited Australia 
with the object of conferring with leaders of 
industry and with the Commonwealth 
Government on matters concerning the 








where. He very reluctantly paid a tribute to 


engaged in the distilling industry. Young 





future development of ‘Australia and other 
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matters of economic interest to both coun” 
tries. ‘The report which was published by 
this Mission created much attention through- 
out the British Empire, and it encouraged 
the growth of overseas trade and stimulated 
the desire for an Imperial economic policy. 
He had a great interest in London and twice 
served as Master of the Glaziers’ Company. 

In 1925 he was created a Baronet, and as 
Baron Hirst of Witton in Warwickshire, 
was raised to the peerage in 1934. At his 
country home Lord Hirst took a keen interest 
in scientific farming, and carried out some 
interesting experiments. He did much for 
charitable interests, both for his firm and 
for the industry he served. Only a few 
months ago he gave the sum.of £20,000 to the 
Benevolent Fund of the Institution of Elec- 
trical Engineers, and very shortly before his 
death he became the Chairman of an Appeals 
Committee which represented all the various 
branches of electrical activities in their effort 
to raise funds for the Red Cross. 

Lord Hirst. will long be remembered 
by his work in building up from a 
humble beginning an industrial under- 
taking, which to-day employs over 
50,000 men and women and controls some 
thirty associated or subsidiary companies, 
and has thirty-six branches overseas, as well 
as thirty-seven branches in the United 
Kingdom. 








Literature 





Essential Metallurgy for Engineers. By A. C. 
Vivian. Demy 8vo. Pp. xi+155. 1942. 
London : Sir Isaac Pitman and Sons, Ltd. 
8s. 6d. 

Many books have been written with the 
object of expounding metallurgy to engineers, 
but this book is in a different category from 
most of them. The author, to use his own 
words, “has made an attempt to supply 
engineers, technicians, and students with a 
short account conveying complete under- 
standing of the essentials in modern control 
over the properties of metallic materials.” 
In doing so he has apparently discarded 
“any personal preference for unbiased 
metallurgy ’’ and proceeded to ‘a cautious 
adjustment of ,ideas about the mechanical 
properties on the one hand and about the 
internal structures of metals on the other, 
until the two fit into and account for one 
another.” 

This procedure has created some diffi- 
culty in distinguishing between statements 
which are merely in the nature of strained 
analogies and those which are definitely 
erroneous. Examples of the former may be 
found in the extensive references to amor- 
phous material to explain the properties of 
metals and alloys, and in the persistent use 
of the metaphorical phrase “ plugging the 
lattice’; whilst the latter may be repre- 
sented by a few examples taken at random, 
e.g., that temper brittleness is due to temper- 
ing certain steels at too low a temperature 
(pages 96 and 149); that pearlite is formed 
when a hardened alloy steel is tempered at 
650 deg. Cent. (page 131) and when a 
water-quenched carbon steel is tempered 
at 600 deg. Cent. (Fig. 30); and that the 
copper-zine alloys show a B—a+y trans- 
formation (pages 105 and 120). 

In the chapter on mechanical properties 
the author appears to depart from the 
declared object of the book by the inclusion 
of subjects which should be more familiar 
to engineers than to metallurgists. The 
section on “ Fatigue,’ for example, and the 
references to the work of and of 
Barber (possibly meaning Gerber) are not 


likely to add much to the engineer’s outlook. 
There is a considerable amount of informa- 
tion about D.T.D. and other specifications 
and the products they govern ; and the final 
chapter on the salvage of damaged materials 
contains a useful warning as to the caution 
and knowledge necessary before the recon- 
ditioning of damaged materials and struc- 
tures should be permitted. 
The author’s outlook is original and pro- 
vocative, but the value of his book for refer- 
ence purposes is diminished by the fact that 
so many of its statements may be found 
to be somewhat va and of uncertain 
accuracy. Nevertheless, credit must be 
given to the author for collecting together 
many diverse data and exhibiting their 
underlying relationships in the light of 
metallic structure and metallographic 
constitution. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
SWISS MANUFACTURERS AND GERMAN 
WAR MATERIAL 


Srr,—Some of last Sunday’s papers and other 
recent British publications repeated the state- 
ments made and written in an article in New 
York’s Saturday Evening Post by Mr. Charles 
Lanius, formerly National Broadcasting Cor- 
poration correspondent in Switzerland, accusing 
Switzerland of being ‘“‘just one big factory, 
working day and night, for the Germans.... 
Large numbers of Swiss firms, headed by 
Oerlikons, the gun manufacturers, are working 
for Germany,” &c. 

It is not our intention to deal with the 
largely exaggerated reproaches addressed to 
Switzerland as a whole, but we must again take 
a stand against the innuendo which lies in the 
use of the name “ Oerlikon,” which tradition- 
ally is inevitably coupled with the name of our 
principals, the Maschinenfabrik Oerlikon, also 
registered as the Ateliers de Construction 
Oerlikon. We repeat that Qerlikon is a suburb 
of Ziirich, from which the Oerlikon Company 
derives its name. This company was founded 
in 1876 and early on manufactured principally 
machine tools. Soon, however, it went over to 
the production of electrical machinery and 
apparatus for which it is well known all the 
world over. The tool section of the business was 
sold at the beginning of this century to an 
entirely separate concern, namely, the Werk- 
zeugmaschinenfabrik Oerlikon, also registered 
as the 8.A. de Machine Outils Oerlikon. The 
factories of both concerns are situated in 
Oerlikon and this leads frequently, particularly 
nowadays, to a certain amount of confusion 
between the two. 

May we assert also on this occasion most 
emphatically that the two companies have 
absolutely nothing in common ? The Maschinen- 
fabrik Oerlikon, i.e., the Ateliers de Construc- 
tion Oerlikon, manufactures for export exclu- 
sively their traditional legitimate products ; 
at present by far the greatest portion of these 
manufactures is absorbed by Switzerland itself. 
They do not make anti-tank or anti-aircraft 
guns. G. WouTHRICH, 

General Manager and Chief Engineer, 
Oerlikon, Ltd. 
London, January 26th. 





ENGINEERING EDUCATION 


Srr,—Mr. N. V. Pestereff in your issue of 
January 22nd suggests that I have missed a 
point in his argument. . This point, as he 








explains, is that the shop apprentice and 


technical-school man is, and must remain, 
inferior to the college-trained man in the sort of 
abilities required for the higher posts, and is 


66 


even unworthy of the name “engineer” and 
must have a new title “technician.” Well, 
Mr. Pestereff has also perhaps overlooked one 
or two points. For example, he appears to be 
unacquainted with the conditions governing 
admission to the chartered institutions. 

Whatever change may take place in engineer- 
ing training, I hope that nothing will be done 
to introduce a caste system into a profession 
whose pride it is to keep an open stairway from 
the ground floor to the top storey. Some 
acquaintance with the careers of leading engi- 
neers shows that the highest qualities, scientific, 
technical, and personal, are to be found amongst 
those whom Mr. Pestereff would relegate to the 
status of ‘‘ technician.” 

The real snag is not the ascendency of the 
“technician ’’ or the “specialist,” but the 
ascendancy of the self-styled ‘‘ business man,”’ 
who is unable to see beyond next year’s balance 
sheet, and objects to the necessary cost of 
technical and scientific advance. To gain and 
keep control, the engineer must add to his 
technical qualifications a grasp of organisation 
and finance. 

That the higher engineering posts should be 
restricted to those whose parents can put up 
the money for early academic training is, to my 
mind, completely out of date and inadmissible. 

F. L. Watson. 

Leeds, January 25th. 








Sixty Years Ago 


Frying MAcHINES 


In our correspondence columns during Janu- 
ary, 1883, letters appeared over the signature 
of H. S. Hele Shaw, writing from University 
College, Bristol, in which certain opinions which 
we had expressed concerning the possibility of 
artificial flight were criticised. We retaliated 
with lengthy footnotes to the Professor’s 
criticism. The discussion centred chiefly round 
the flight of birds and, in particular, about the 
mechanism of soaring, a subject concerning 
which there was then and for a long time after- 
wards much that seemed mysterious, yet 
important, if artificial flight was to be achieved. 
Professor Hele Shaw concluded the discussion 
with a short letter in our issue of February 2nd, 
in which he expressed argeement with the view 
held by some writers and observers that the: 
most hopeful direction in which to attack the 
problem of artificial flight lay in exploiting 
“the assistance derived from the air by a 
suitably formed body in motion.” That, he 
said, was the manner in which the soaring of 
birds could be explained. It was, too, the 
means of accounting for “the apparently 
authentic, but otherwise incredible, instances 
of men who had, even for a small distance, 
managed to fly, such as Besnier in 1678, the 
Marquis de Bacquerville in 1742, Berblinger in 
1811, and others.” In the same issue a corre- 
spondent, “N.S.,” wrote from St. Petersburg 
that, while we were awaiting the development of 
a light and powerful motor which would enable 
us to construct a flying machine that would 
take us anywhere we pleased, we might proceed 
to develop a form that would enable us to fly 
from one specified point A to another point B— 
say, from Berlin to Paris or from Pekin to St. 
Petersburg. He pictured the machine he had 
in mind as consisting of “a light stout plane, 
shaped like a kite, balanced by a car and pro- 
pelled by a screw driven by a dozen or more 
Trouvé machines [electromotors] arranged in 
couples along the propeller shaft.”” Power was 
to be: furnished by means of two trailing wires 
making contact with a “ stout telegraph wire ” 
on poles. Power amounting to, say, 100 H.P. 
would be sent along the wire from dynamos at 
stations about 100 miles apart. 
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A Double-Ended Broaching 
Machine 


As a result of extensive practical experience, 
Hopkinson, Ltd., of Huddersfield, have deve- 
loped the double-ended broaching machine, 
illustrated herewith. Broaching can be carried 
out at one end of the machine while the operator 
is unloading and reloading at the other end, 
thereby reducing delay in production. 

















ARRANGEMENT OF GEARS 


ends of the machine may be engaged on the 
same class of work simultaneously or a different 
class of work can be dealt with at each end. 
The machine is driven by a motor mounted 
at the rear of the column, control of the motor 
being effected by a contactor starter in the body 
of the machine and by toggle switches at each 
broaching position. The switches and starter 
are wired in series, so that it is impossible to 
start-the machine at one end while adjustments 

















Tre Encineer 


Both 





first motion shaft, driven by the vee belt pulley | portions of the two cams are greater than the 
A through gearing on the intermediate shaft B| periphery of one of the two cams. The cams are 
and a reverse pinion shaft to the gears C, D, E,| of equal diameter and their high portions keep 
and F on the draw screw G, gears C and D| the pawls out of engagement with the clutches, 
revolving in the. reverse direction to gears E} Thus, at one period both pawls are out of engage. 
and F. Gears C and F are secured to pawl|ment with their clutches, and this occurs at 
carriers H and J, the pawls on which are auto-' each end of the stroke when the draw screw 

















DOUBLE - ENDED 


matically engaged with the one-tooth clutches 
K and L. These clutches are integral with the 
phosphor-bronze nut M, which is rotated round 
the draw screw G. 

The engagement and disengagement of the 
pawls with the clutches are effected as follows : 





BROACHING MACHINE 


comes to rest for a short space of time. The 
cam gears D and E revolve faster than the pawl 
carriers H and J, but in opposite directions and 
alternately allow the pawls to fall into position 
to engage the clutches. This arrangement is 
timed so that they cannot engage simul- 
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ARRANGEMENT OF DRIVE OF BROACHING MACHINE 


are being made at the other. All switchgear is 
enclosed and protected from the cutting coolant 
and dirt. Thermal overload coils:are included 
and can be reset by operating a push button 
adjacent to the starter. The drive is through a 
three-speed gear-box by means of four vee 
belts, and provision is made for vertical adjust- 
ment of the motor to secure the correct belt 
tensicn. 

The drive is taken from sliding gears on the 





Gear D revolves freely round the pawl carrier H 
and has one tooth less than gear C. An exten- 
sion from the pawl engages with a cam N which 
is integral with gear D, and the profile of this 
cam is such as to cause the pawl periodically to 
rise out of and fall into engagement with the 
one-tooth clutch K. The cam O on the gear E 
operates similarly, each cam alternately actuat- 
ing the nut on the respective strokes of the draw 
screw. The combined lengths of the high 





taneously, and thus longitudinal motion is 
imparted to the draw screw, first in one direction 
and then in the other. 

All the shaft journals are provided with ball 
bearings. The gears run in an oil bath, an oil 
level indicator being fitted at the front of the 
machine. 

The draw screw operates with an intermittent 
reciprocating motion, end pressure being taken 
on ball thrust washers. The cycle of operations, 
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including the return of the draw screw and a 

use before the return stroke, allows sufficient 
time for the operator to remove. the. broach, 
clean it and replace with another piece of work. 
The short period of ‘dwell’? which takes 
place before the reversal of direction safeguards 
the mechanism and facilitates the loading of 
work. The broach holders are of a quick-acting 
type and accommodate adapter bushes to suit 
the various diameters of broach shanks in use. 
Vertically adjustable adapter plates for the 
work holders are fitted at each end of the 
machine. 

Three traversing speeds are provided by the 
gearing to suit the different classes of material 
to be broached. The standard machine illus- 
trated gives speeds, lever-controlled from the 
front of the body, of 264in., 54in., and 7lin. per 
minute. The pump is mounted directly under 
the motor on a post fastened into the machine 
base, which also serves as a reservoir for the 
coolant. The motor drives the pump by a 
single vee belt, and the coolant is delivered only 
to the end of the machine at which broaching is 
being done, being automatically fed to the 
other end when the draw screw reverses 
direction. After use, the coolant is returned 
from the bed by trays and piping to the reservoir 
which is easily accessible for cleaning purposes. 

Machines can be equipped to suit the usual 
electrical supply for either A.C. or D.C. 
Maximum load is 5 tons, length of stroke 24in., 
number of feeds three, horsepower of motor 
2}, and floor space occupied 10ft. 2in. by 
2ft. 2in. 








Wartime Standardisation* 


By C. LE MAISTRE, C.B.E. 


Toot MANUFACTURE 


Economy in tool manufacture may be secured 
in one or both of two ways, by a more efficient 
design for the individual tools themselves and 
by a simplification of the multitudinous designs 
already manufactured. To give effect to this 
the B.S.I. has collaborated closely with the 
various Ministries concerned and has prepared 
simplified wartime editions of existing British 
Standards and also War Emergency Standards 
for tools not already rationalised. A simple 
example is the war emergency British Standard 
for Combined Drills and Countersinks (B.S. 
985). In place of a large variety of sizes and 
angles of countersink, seven sizes only, with one 
uniform angle, are now recognised for wartime 
production. 

A much more ambitious example is the British 
Standards for Screwing Taps (B.S. 949). The 
advent of this British standard, giving the 
overall dimensions and tolerances for all of the 
common designs of taps, enabled the Ministry 
of Supply to establish an organised control of 
tap manufacture, whereby the various tap 
manufacturers are each enabled to concentrate 
their production on a limited of designs 
and sizes instead of each being compelled, for 
trade reasons, to manufacture a great variety 
of designs to meet the demands of their numer- 
ous customers. 

One item in machine tool design which is still 
causing &@ t w of labour in production 
is that of collets for lathes and milling machines, 
and this matter is now being investigated by 
the B.S.I. at the request of the Ministry of 
Production and the Machine Tool Control of the 
Ministry of Supply. Data furnished by the 
manufacturers have indicated the extreme 
diversity in collet design. One manufacturer 
alone has 700 varieties of collets in general pro- 
duction, and he has on record the details of no 
less than 4600 types, any one of which he may 
be called upon to produce at any time. The 
great wastage of machine hours which results 
from having to set up a machine to produce just 
a few dozen collets of one particular design will 
be readily appreciated. 

The Committee have had to realise that the 
necessity for maintaining a supply of collets for 
existing machine tools until such time as those 
tools wear out makes it impossible to do much 
to rationalise the existing conditions, but L they 

* North-East Coast Institution of Engineers and 
Shipbuilders. January 8th, 1943, Excerpts. 





hope to be able. to issue a schedule of a limited 
series of types and sizes of,collets for new designs 
of machine tools so that the present unfortunate 
conditions may not be perpetuated. 

Similar conditions have existed in regard to 
gauges. It has to be realised that the complex 
designs of modern armaments do inevitably 
necessitate a great variety of special gauges, 
but nevertheless a great many components are 
such that they call for no more than simple 
plug, ring, or gap gauges. In the past the gauge 
manufacturers have been prepared to supply 
gauges to their customers’ drawings and the 
big consumer (and the various Service Depart- 
ments have been as individual as the many 
commercial purchasers) have each evolved their 
own designs. There was no real justification for 
this, and the new British standard giving recom- 
mended designs for plug, ring, and gap gauges 
(B.S. 1044) establishes simple designs on which 
the gauge manufacturers can now concentrate 
and maintain a flow of production uninterrupted 
by the necessity of a constant resetting of their 
machines to produce special designs. 

The maximum efficiency in gauge production, 
a@ matter of vital importance in the war effort, 
does not rest solely, however, on the general 
dimensions of the gauges, but reflects back to 
the design departments where the tolerances on 
the work are established. Here again, special 
considerations do on occasion demand special 
tolerances, but the great bulk of work, and 
especially threaded work, can be so rationalised 
that standard tolerance systems can be adopted 
and if such standard systems are used then the 
common forms of gauges can be obtained from 
stock instead of having to be specially manu- 
factured. 

Many former problems associated with screw 
thread tolerances were “ironed out” by the 
new issue of the very comprehensive British 
Standard for Screw Threads of Whitworth 
Form (B.S. 84) in 1940. In addition to estab- 
lishing the limits for threads in the regular series, 
this British standard lays down the procedure 
for obtaining the tolerances on special threads— 
@ subject not heretofore attempted. 

For plain cylindrical work the British 
standard system of limits and fits (B.S. 164) has 
long been established, but it was nevertheless 
thought desirable early in the war to re-write 
the explanatory text so that it might be more 
readily understood by the many new draughts- 
men and designers who had been absorbed into 
the design departments, and a wartime issue of 
this British standard was prepared in 1941. 

The whole work on tolerances and gauging 
has been completed by the issue of two further 
war emergency British standards (B.S. 919 and 
969), which establish the tolerances on the 
gauges themselves, appropriately co-ordinated 
with the tolerances on the work. 

Another interesting example of useful war- 
time work was the standardisation of gears for 
clockwork mechanism (B.S. 978). The virtual 
impossibility of obtaining these gears from 
Switzerland under present conditions :sade it 
necessary to produce them in this country and 
this, in turn, necessitated the manufacture of 
the hobs for cutting the gears. The records! of 
one firm revealed that they have been asked for 
600 different shapes and sizes of hobs. The 
standardisation which has now been effected 
enables gears of any number of teeth to be cut 
with less than twenty different tools. 


STANDARDS IN SHIPBUILDING 


And now to touch briefly on the question of 
national standardisation in the shipbuilding 
industry. 

The well-deserved commendation of the First 
Lord of the Admiralty in connection with the 
magnificent shipbuilding effort of this country, 
which is everywhere recognised as having been 
of the very highest order, removes &ny possi- 
bility of criticism in regard to wartime stan- 
dardisation. The question of our ships is perhaps 
the most important subject in our war. pro- 
duction programme to-day, as without aconstant 
supply of new ships to replace our losses and to 
give the necessary shipping space. for the 
expansion of our operations in attack, to which 
we have now passed, we could not continue the 
titanic struggle which still lies before us. 








Before dealing with the efforts to standardise 





ships’ details I remember, of course, that under 
the rules of the classification societies and. the 
Board of Trade much useful standardisation has 
been effected in the shipbuilding industry which 
need hardly be enumerated to such an audience 
as this. Moreover, it must not be forgotten 
that in the very early days of the B.S.I. the 
shipbuilding industry was in the van of the 
development of material standards, as instanced 
by the British standards for ship structural steel, 
boiler steel, marine forgings, marine castings, 
structural wrought iron, &c. Then again, in 
quite a number of cases, a general standard 
prepared by the B.S.I. has either provided a 
section applicable to shipping requirements or 
has resulted in the issue of a special British 
standard for marine requirements as, for 
example, in regard to ropes, steel, and fibre. 

Now some of you may remember the efforts 
made in 1921 towards the standardisation of 
deck fittings, rigging details and engineering 
components, including bollards, anchor cables 
and chains, boat davits, and marine shafting. 
There were a large number of committees on 
the Clyde and the Tyne and good work, you 

agree, was certainly done; but largely 
because some could not see eye to eye with 
those who advocated a certain measure of 
co-ordination and rationalisation through the 
application of judicious standardisation in the 
shipbuilding industry, the work came to a 
rather sudden full stop. Possibly, the pro- 
gramme was somewhat too ambitious. How- 
ever that may be, the scheme foundered, though 
I am glad to say a few of the specifications which 
had been agreed to and issued were saved from 
the wreck and I believe still find favour with 
the shipbuilding industry. 

In using the word “‘ standardisation ” in this 
connection I do not refer in any way to ships’ 
hulls, except where quality is concerned, and 
here, as you all know, for many years past 
British shipbuilders have used British standard 
rolled steel sections for framing and British 
standard steel for use in shipbuilding. There are 
other more recent specifications for alloys which 
have come into use from time to time. There 
was a specification which dealt with boat davits 
and stowage for cargo ships, and I am sure you 
will all have appreciated the splendid work of 
the late Mr. Dobson, whose wide experience was 
so unstintingly given to that particular piece 
of standardisation. 

I would also like to refer to that excellent 
paper read before this Institution by Mr. 
Waldie Cairns towards the latter part of the 
last war.* The underlying principles advocated 
in that paper would seem to be as valid to-day 
as they were then. The general approval 
accorded to them in the ensuing discussion 
emphasises this. 

In so far as the standardisation on the 
machinery side was concerned, here, too, we had 
the advantage of the very wide experience of 
the late Mr. Seaton and Dr. Milton, of Lloyd’s 
Register. Much of the work of this section was, 
I believe, appreciated by marine engine 
builders, and it is interesting that the British 
standard for shafting for marine purposes has 
found its way into the hands of marine engine 
builders all over the country. Not so much 
perhaps as a piece of standardisation to be 
wholly adopted, but as a technical handbook 
for marine shafting. 

When peace comes again and competition has 
full play, it may be that the shipbuilding 
industry will reconsider the subject and 
examine the advantages to be gained through 
the co-ordination of standards for those com- 
ponents in which interchangeability is possible 
—at least in so far as the position of the bolting 
is concerned. There is also the question of the 
economy to be obtained through quantity pro- 
duction outside the yards themselves which a 
properly controlled system of standardisation 
could do much to assist. Such standards could 
be agreed upon without too much interference 
with design if, as it is suggested, they were 
limited principally to the spacing of the bolts. 
Of course, the great advances in prefabrication 
and also welding technique are bound to affect 
the future of standardisation. The various 





***Some Insufficiently Considered Details of Ship 
one gana and Equipment,” “ Trans.,” Vol. XXXIV, 
917 
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standards issued by the B.S.I. during recent 
years dealing with testing of welds and welding 
plant, and also the recent War Emergency 
British Standard for A.C. Welding Equipment 
required by the increased application of welding 
technique for shipbuilding and other similar 
heavy constructional work, will make them- 
selves felt increasingly in the future. 

In so far as post-war standardisation of ships’ 





three points, whereas a multiplicity of supports 
are required to prevent deflection of a slender 
casting under the machining forces. A skilled 
operator does much to ameliorate these con- 
ditions by the use of numerous clamps and 
wedges, but much time is taken and satisfactory 
results are difficult to attain. 

The following is a description of a method of 
overcoming these difficulties, which, while not 





method would be to melt the fusible alloy ing 
container jacketed with boiling water. A pl 

at the bottom would permit removal of fusible 
metal for re-use and the parts could be freeq 
from the alloy by immersing them in the fusible 
alloy container. The latter process is facilitated 
by oiling all metal parts before casting the 
fusible alloy around them. By arranging that 
machining and casting proceed simultaneously 
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Fic. 1—MOULD, CASTING AND CASTING EMBEDDED IN ALLOY 


details is concerned, I would echo the views of 
your President, expressed in his recent address, 
in hoping that all concerned will sit down 
together and work out sanely and scientifically 
@ new order in which the main references will 
be to ensure maximum economy and efficiency 
in construction and production. I note that, in 
his opinion, past practices should not be a main 
factor in determining future conditions. 

Both in America and on the Continent of 
Europe, as is well known, national standardisa- 
tion and rationalisation in the shipbuilding 
industries have been extensively adopted, and 
there is very little reason to doubt that there 
will be other than a progressive development of 
such ideas in post-war shipbuilding when more 
time can be given to such matters. 


ANGLO-AMERICAN CO-OPERATION 


Since the United States came into the war 
and the American Standards Association, like 
ourselves, have been charged with a greatly 
increased amount of government work, we look 
forward to further co-operation as of mutual 
assistance in the war effort. It is quite obvious, 
with the enormous amount of materials coming 
to Britain, that Anglo-American agreement, for 
instance, in regard to specifications for ferrous 
and non-ferrous materials is of the highest 
importance. Active steps are being taken to 
bring this about. 








Jigs of Fusible Alloy for Small 


Quantity Production 
By T. BALDWIN and B. SWINDELLS 


Drrricutty is often experienced in holding 
slender parts, such as light castings, for the first 
machining operation. Such a part invariably 
touches the machine table or jig at three points 
only in the horizontal plane. It is usually 
impossible to be certain that all clamping takes 
place at points directly above these arbitrary 
points of contact, and in consequence the part 
is subject to bending stresses and corresponding 
deflections when held securely. After machining 
under such conditions, removal of the clamps 
causes the part to spring back to its original 
shape, and distortion is apparent in the first 
machined surfaces. These surfaces form the 
basis for further machining operations, and the 
primary errors may be multiplied subsequently. 
Another difficulty arises in that the rough 
casting touches parallel plane surfaces at only 
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novel, is not widely applied and is very suitable 
for semi-skilled labour. It lends itself to small- 
quantity production, where the negligible cost 
of associated jigs and equipment is an added 
attraction. The description applies to its use 
in the first milling operation on some small 
aluminium alloy castings in the L.M.S. research 
department workshop at Derby, and it is 
published in the hope that it will be of assistance 
to others encountering the same difficulties. 
Briefly, the rough casting is embedded in a 
proprietary low melting point alloy often 
employed for pipe bending. This alloy melts 
at 160 deg. Fah., and possesses the desirable 
attribute of expanding slightly during 
solidification. 

The castings to be machined were about 15in. 
long and can be seen in Fig. 1. Owing to lack 


FiG. 2—CASTING THE FUSIBLE 





of uniformity in the castings, it was necessary 
to mark them out indi- 
vidually to ensure that 
they cleaned up. A 
piece of }in. mild steel 
plate was ground parallel 
and supported on 
parallel strips on a 
marking-off table (Fig. 
1). It was fitted with 
three inverted taper- 
pointed levelling screws 
to support the casting. 
These screws were 
adjusted so that the 
marking-off lines on the 
casting were level when 
tested by a scribing 
block. The light wooden 
mould seen upright at 
the rear of Fig. 1 was 
then placed around the 
casting and weighted as 
in Fig. 2. The alloy, 
after melting in a water 
bath, was cast in the 
mould, the final result 
after the removal of the wooden mould being 
the casting firmly supported in a level position 
in a slab of fusible alloy, as can be seen in the 
foreground of Fig. 1. The lower face of the 
alloy is adequately plane, and is clamped down 
to the milling machine table in Fig. 3. 

In the actual example described the alloy 
was removed without difficulty by immersing 
the casting in a bath of boiling water. A plug 
at the lowest point enabled the underlying alloy 


to be drained back into the casting ‘ladle ”’ | )943 


without including more than two or three drops 
of water, which rapidly evaporated. A superior 








ALLOY 


an economy in the quantity of fusible metal 
required is achieved. 

A batch of fifty castings was treated in the 
above manner without any difficulty being 
encountered and with very satisfactory results 
from the point of view of flatness of the machined 
surfaces. 








The Production of High-Speed 
Helical Gears* 


By 8. A. COULING, A.M.I. Mech. E.+} 


Introduction —The gearing described in the 
paper is of the involute spur type, having profiles 
and proportions as shown in Fig. 1. Such gear- 
ing is generally designed for speed reduction on 





FIG. 3—MACHINING THE CASTING 


turbo-generators, the high-speed turbine being 
connected to the gear pinion by means of a 
flexible coupling, and the low-speed generator 
being solidly connected to the gear wheel shaft. 
The gear-box is usually arranged with the 
driving pinion either on the same horizontal 
centre line as the driven gear wheel or vertically 
above it. 

The object of the paper is to record experi- 





* Institution of Mechanical Engineers, January 22nd, 


+ Turbine engineering depertinondiyBritiak Thomson- 
Houston Company, Ltd., Rugby. 
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ence gained in the production of quiet-running 
gears ; and it is not proposed to deal with details 
of design. The difficulties to be overcome lie 
not so much in design as in manufacture. The 
author therefore gives an account of investiga- 
tions into the sources of gear noise, and describes 
a solution of the main manufacturing problem. 

Sources of Gear Noise.—The principal source 
of noise is unquestionably associated with the 
indicating worm wheel of the hobbing machine, 
but there are other sources, such as a faulty 
cutting tool producing incorrect tooth form, and 
possibly tooth pitch errors. 

With helical gears there is another source in 
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FiG. 1—WSection of Pinion Tooth in Engagement with 


Rack Tooth 


the errors of face angles—the right-hand helices 
may not match properly with the left-hand 
helices. 

Such disturbing influences as shaft mal- 
alignment and bad machining of gear-boxes 
and other parts are recognised as elementary 
sources of noise, and will not be considered here, 
but the errors enumerated above cause the gear 
teeth to transmit load in a pulsating manner at 
audible frequencies. 

Observations on Gear Noise.~-Both De Laval 


made machines. The first set cut on’ these 
machines was vet'y noisy under load, and experi- 
ments were carried out (Fig. 2) to ascertain the 
cause of this noise. These tests included boring 
the pinion through its centre and filling the 
space with lead, adding fly-wheels to the pinion, 
producing axial thrust on the pinion by means 
of a spring and dashpot, and trying wooden 
gear cases and insulating material on the 
casing. All these experiments were of no 
avail, and the natural frequency of the pinion 


vibrating as a reed was calculated without 
providing any clue. 

The complete gear wheel was dipped into a 
bath and 0-00lin. of cadmium was deposited 
electrolytically on the teeth flanks. This at 
first seemed hopeful, but the effect of the soft 
metal wore off and the noise recurred. This 
experiment did, however, lead to the con- 
clusion that the face of the gear teeth had to be 
attacked to cure the noise. 

The sets singled out for investigation were 
transmitting 500 kW at 8000 r.p.m. (geared 
down to 670 r.p.m.), having 27 and 321 teeth 





on the Continent and Parsons in this country 
introduced gearing between steam turbines and 





FiG. 3—Oscillogram Indicating Noise at Full Load, at Designed Speed 


electric generators in order to obtain the highest 
efficiency from each element. Sir Charles 
Parson’s first attempt resulted in objectionable 
noises in the gears when transmitting load, and 
investigation led him to discover that the source 
of the noise was the worm wheel of the hobbing 
machine.* This led to the Parsons patent creep 
mechanism, a device for distributing the index- 
ing worm wheel errors spirally round the 
periphery of the hobbed gear wheel. 

For some years the British Thomson-Houston 
Company has produced gears without employ- 
ing the creep mechanism, using American- 





* See Engineerihg, 1913, Vol. 95, page 371, ‘‘ Mecha- 
nical Gearing for the Propulsion of Ships.” 





FiG. 2—3750-kW Turbo-alternator on Test Bed: 


133 cycles per second, 4.¢., the speed of rotation 
of the high-speed pinion. This is noticeable in 
both Fig. 3 and Fig. 4, but is not so marked in 
the second record. 

The work of Sir Charles Parsons was remem- 
bered at this stage, and the high-speed kicks 
were connected with the pitch of the teeth of 
the hobbing machine master worm wheel 
shown in Fig. 5. The hobbing machine had a 
single-start worm and wheel of 120 teeth and 
a pitch circle diameter of 60in.; and, although 








The rotor speed is 4750 r.p.m., geared down to 1000 r.p.m. 


Top Half of Gear-box Removed, Showing Gears 


the gear produced had 321 teeth, the impres- 
sion of each pitch of the worm wheel was so 
pronounced as to give the effect of a wheel 
cut with only 120 teeth. 

As explained above, the slow speed was 
670 r.p.m., or 11-15 r.p.s. Now this speed 
(11-15 r.p.s.) multiplied by the number of 
teeth in the machine worm wheel (120) equals 
1340 cycles per second, corresponding to the 
note emitted by the gears, as previously 
explained. 

The hobbing machine was stripped and 
checked for obvious defects, and a measure- 
ment was made of the pitch-to-pitch errors of 





of 0-4125 circular pitch and 30 deg. helix. 
The noise emitted by the gears under load 


sounded like a pure note from a whistle. An 
oscillogram was taken of the noise, using a 
telephone diaphragm and a Duddel oscillo- 
graph. Fig. 3 shows the oscillogram with the 
gear transmitting full load at the designed 
speed. Fig. 4 is of the same set, hut at reduced 
output, the speeds of the turbine rotor and 
alternator being 4500 and 540 r.p.m. respec- 
tively. 

From Fig. 3 can be deduced a high frequency 
(measured from peak to peak) of 1340 cycles 
per second, as compared with the alternating 
50-cycle electrical supply characteristics shown 
on the oscillogram, this frequency agreeing 
with the audible note... In addition, it will be 
noticed that there is a rough sine wave of 





individual teeth of the driving worm and 





Fig. 4—Oscillogram Indicating Noise at Reduced Load and Speed 


the worm wheel. The average error was 
+0-00057in., and the maximum cumulative 
error 0-009in. Judged by to-day’s standard, 
the. wheel was not good, but much thought had 
to be exercised before an improvement could 
be effected. 

The problem was considered from the acoustic 
angle. It is well known that the human ear is 
sensitive to frequencies of 1000 to 3500 cycles 
per second, and that outside this range the ear 
is less sensitive, depending slightly upon 
personal characteristics as to age, &c., as 
reported by Churcher, King, and Davies. 

t See Journal, 1.E.E., 1934, Vol. 75, page 403, “‘ The 
Measurement of Noise, with Special Reference to Engi- 
neering Noise Problems.” 
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It was therefore proposed to obtain a master 
worm wheel with a sufficient number of teeth 
to produce a high-frequency note outside this 
range of audibility. The idea of producing 
such a worm wheel was ambitious, although 
it has led to a very useful field of operation.f{ 
Since the hobber noise frequency for the same 


+0:-0002in. and an overall cumulative error 
of 0-00llin. A check of the pitch error of the 
new wheel cut from the original 120-tooth 
wheel was made, with interesting results. The 
error of every third tooth was six times the 
error of the other two. A section of the wheel 
errors is shown in Fig. 8 Since one tooth of 


— 


the hills and valleys of the error shown in 
Fig. 9. 

The hobbing machine was reassembled with 
the new worm wheel and a set of gears cut 
exactly similar to those on the 5600-kW set 
already referred to, the set being eventually 
run on the test bed. The gears were remark. 























Fic. S—Original Master Worm Wheel (120 teeth) 


speed of rotation is directly proportional to 
the number of teeth in the worm wheel, more 
teeth would be needed to increase the fre- 
quency. The original worm wheel had 120 








the new wheel, it was assumed that, when 
cutting, the hob took control of two of the 
teeth, and immediately underneath the pitch 


Fic. 6—The Present Master Worm Wheel (360 teeth) 


the 120-tooth wheel was used to cut three in; ably quiet, the high pitch from the 120-tooth 


wheel being hardly audible. Thereupon a 
second bronze 360-tooth wheel was made from 
the original 360-tooth wheel, after attempting 





teeth ; and if this number is made 600, the 
note emitted by the gearing would be 6700 


















° 00 
cycles per second, or five times the frequency py eae, Se 
of the original note heard. For comparison, i 
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FiG. 7—Method of Enabling Top Half of Worm Wheel + 
to be Turned Relative to Bottom Half . 
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it may be mentioned that the top note on the 
piano is usually 4608 cycles per second. 
Investigation of Causes of Gear Noise.—With 
these thoughts in mind, it was decided to make 
a cast iron 360-tooth worm wheel (Fig. 6), 
with 0-523 pitch, split on a horizontal plane 
to enable the top half of the wheel to be turned | of the original worm wheel the hob lost control, 
round relative to the bottom half (see Fig. 7). and the machine cut a pitch with a plus or 
The wheel and the table were mounted on a| minus characteristic, according to the original 
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No. of teeth, 600; diameter of pitch circle, 60in. 





TaBLe I.—Records of Noise Emitted by Gears Cut from Third 360-tooth Master Worm Wheel 














Re tive Noise 
turbine and | Respective | Load, Ib. per |— — 
Item Rating, alternator numbers inch ot Contacts, | Hobber, 
No. kW. speeds, r.p.m.| of teeth. face width. | per sec. per sec. Phon. | Shop level. 
1 500 6000 ; 900 25; 167 410 2500 5400 74-25 74 
*2 500 6000 ; 900 25; 167 410 2500 Creep 80-25 75 
3 1300 6000 ; 600 30; 299 413 3000 3600 90-0 84 
4 800 6000 ; 670 27; 244 415 2700 4020 78-0 74 
t5 800 6000 ; 1500 38 ; 153 488 3800 9000 52 
(pinion 
side) ; 
76 (wheel 
side) 






































* No. 2 was cut on a “creep” machine ; test 1 and test 2 took place simultaneously, and are therefore sensibly 
comparable. 

+ The first four tests were made using a subjective noise meter. Due to the cumbersome nature of such tests, 
later measurements were made using an objective noise meter, and No. 5 was obtained with the objective meter. 
Extended tests had indicated that for gear noise of relatively high intensity there is a good agreement between the 
subjective and objective methods of measurement. It will be interesting to note that item 2 was cut on a machine 
which had the creep mechanism, and is therefore directly comparable with item 1 cut without the creep mechan- 
ism. The noise from the creep cut gears was higher than those cut with the solid table, but the frequency was 
that equal to the pitch contact per second and not due to the worm wheel of the hobbing machine direct. Records 
show that the noise from the gears is now no more than from other parts of the machinery, and is not obtrusive. 


register and dowelled to the original hobbing;tooth of the 120-tooth worm wheel. In an 


Maximum corrected errors : 
total, 0-0018in. 


FIG. 9—Cumulative Error of Worm 


machine, and the teeth cut with an all-ground 
single-lead hob having an axial pitch error of 





¢ Later and more complete information which became 
available on the sensitivity of the ear (see Churcher and 
King, Journal, LE.E., 1937, Vol. 81, page 80) indicated 
that the conclusions drawn from the threshold curve were 
not strictly correct. The equal loudness contours v 


considerably with intensity, but there is still a rapid f 
in sensitivity above 3500 cycles per second, although the 
rate of fall is reduced as the intensity rises. Accordingly, 
the increase of the predominant gear frequency to a 
figure above 3500 cycles per second will produce less 
effect on the ear, but the advantage is not quite as great 
as was first thought. 





attempt to break up this sequence, the 360- 
tooth wheel was shifted exactly one pitch 
(1/360) relative to the driving 120-tooth wheel, 
and the hob was set into the large tooth space 
position, and the machine run again for several 
hours. 

The checking of the recut wheel is shown on 
the graph just mentioned (Fig. 8). It will be 
noted that the large depression has disappeared. 
After obtaining the cumulative error, the two 
halves of the wheel were split, and one half was 


AFTER RECUT 
‘ 


ee 





Fic. 8—T'ooth Errors in Section of 360-Tooth 
Worm Wheel between Teeth Nos. 170 and 190 


BOTTOM HALF 


ee 


TOP HALF (ORIGINAL) 


+ O- OOUTin. ; 0-O0LLin,; 


Wheel for Machine 


to improve some of the tooth spacings by 
depositing chromium electrolytically on. the 
teeth. The gears cut from this second wheel 
were still an improvement, but a third was cut 
from the second, moving the two split halves 
into the best position, and this worm wheel 
was used for twelve years, and gear noise 
troubles were forgotten, except that records 
were taken from time to time, as shown in 
Table I. 
(To be continued) 








EXTENSION OF THE PALESTINE Rattway.- 
During the 1914-18 war, a railway was built to 
serve the Palestine coastline from Jerusalem-Jaffa 
to Haifa, where it sto Since then Haifa has 
been largely rebuilt and the port improved, so that 
when the Allied Nations occupied Syria in the 
summer of 1941, the extension northwards of a 
standard-gauge line assumed considerable strategic 
importance and survey work was begun imme- 
diately. It was decided to build the railway along 
the coast from Haifa through Beirut to the standard- 
gauge railhead at Tripoli. The first section from 
Haifa to Beirut, a distance of approximately 
90 miles, was opened throughout for traffic at the 
beginning of September. It was completed in nine 
months by engineers from Africa, Australia, and 
New Zealand, employing 3000 men working in 
twenty-four-hour shifts and using materials from 
India, Burma, the U.S.A., and Turkey. It is a 
single-line railway with passing places, and is laid 
in part with British type bull-head chaired rails 
ond 1 partly with flat-bottom rails spiked to the 
sleepers. The section between Beirut and Tripoli, 
some 50 miles, has not yet been announced as avail- 
able for general traffic, but Australians are on the 
job and the formation and rails are understood to 
be complete, on a course passing through Batroun 
and linking up with the standard-gauge railhead in 





moved round so as to neutralise as far as possible 


Tripoli. 
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Markets, Notes and Neéws 


The prices quoted herein relate to bulk quantities. 


Control of Bolts, Screws, Nuts, and Rivets 


An Order has been issued by the Ministry 
of Supply, entitled the Control of Nuts, Screws, 
Screw Studs, Washers, and Rivets (No. 1) 
Order, 1943 (S.R. & O. 41), to fix maximum 
prices for most sizes of these articles or what- 
ever metal they are made, and bring them all 
within the scope of the iron and steel distribution 
scheme. The articles brought under control are :— 
(1) Bolts, nuts, screws, screw studs, washers, and 
rivets, Whatever the size, made wholly or partly of 
iron or steel; (2) bolts, nuts, screws, and screw 
studs of less than fin. diameter, made wholly or 
partly of non-ferrous metals. Hitherto all iron or 
steel bolts, nuts, screws, screw studs, washers, and 
rivets have been directly controlled under the 
Control of Iron and Steel (No. 15) Order, 1941, 
and their distribution has been regulated by the 
Iron and Steel Distribution Scheme. Although the 
Control of Iron and Steel Order has now ceased to 
apply to iron and steel bolts and nuts, &c., the 
Distribution Scheme is still applicable to such 
articles and, in addition, has been extended to cover 
the small sizes of non-ferrous articles mentioned 
in class (2). The effect is that all articles controlled 
under the Bolts, Nuts, &c., Order may be acquired 
by the use of “‘M”’ form authorisations as part of 
the non-alloy steel authorised by the “‘M”’ form. 
It is emphasised that all articles controlled by the 
Bolts, Nuts, &c,, Order are deemed to be non- 
alloy steel for the purpose of ‘‘ M’’ form authorisa- 
tions under the Iron and Steel Distribution Scheme, 
even when they are non-ferrous bolts, nuts, screws, 
and screw studs of less than fin. diameter. The 
total quantity of non-ferrous bolts, nuts, screws, 
and screw studs of less than fin. diameter produced 
in the United Kingdom is smal] compared with the 
production of iron and steel, and their inclusion 
within the Iron and Steel Distribution Scheme 
should not have any noticeable effect on the exist- 
ing allocations of materials under that scheme. In 
the great majority of cases existing authorisations 
to acquire non-alloy steel should be sufficient to 
enable the acquisition of any non-ferrous bolts, 
nuts, screws, and screw studs required for any 
purpose covered by the authorisations. Where they 
are not sufficient, application should be made to the 
appropriate department as printed in the lron and 
Steel Distribution Scheme. Maximum prices are 
fixed for sales by manufacturers of a number of 
articles, 


The Pig Iron Market 


Quieter conditions have developed in the 
pig iron market, although the industry is well 
employed. and most of the producers are carrying 
heavy order books. The heavy engineering foun- 
dries are big consumers, but although there has 
been a slight improvement in the position of the 
light castings makers, this section of the industry 
is by no means busy, and the jobbing foundries and 
textile engineering foundries could do with more 
work. In other respects the position in the pig iron 
market alters little from week to week. Most con- 
sumers who received their licences at the beginning 
of the year have covered their requirements and 
in many cases have arranged for deliveries over 
several months ahead. The greater part of the 
business now passing is for small additional tonnages, 
although here and there consumers have placed 
substantial contracts recently, which in some cases 
are extended for deliveries into May. Consumers’ 
requirements of refined and low-phosphoric pig 
iron are on a considerable scale and the production 
of these pig irons is passing steadily into use. The 
demand for hematite is strong and consumers, 
particularly the engineering foundries, are some- 
what anxiously seeking supplies, but, more often 


when the use of hematite is necessary and the work 
is of an essential character, the Control sees to it 
that consumers obtain their requirements. There 
is a pressing demand also for medium-phosphoric 
pig iron, which is largely required by general 
engineering foundries which are fully employed 
on armament work and in the production of 
machine tools. The volume of business from this 
branch of the industry appears to be growing with 
the more intensive pressure to increase armament 
production. There is an active demand for high- 
phosphoric pig iron, the principal users being the 
light castings makers. Supplies, however, are 
ample, and consumers find no difficulty in obtaining 
the quantities they want. In a number of cases 
foundries are carrying substantial stocks. The 
position in the basic pig iron department on the 
whole is satisfactory. There is a huge demand from 
the steel works, but supplies are well maintained, 


Export quotations are f.o.b. steamer. 


The Midlands and South Wales 


The iron and steel position in the Midlands 
changes little from week to week, but since the year 
opened it has been characterised chiefly by a gradual 
increase in the pressure for supplies of almost all 
descriptions of steel. The revivai of activity in the 
demand for structural steel, which was noticeable 
in the autumn of last year, has gradually gathered 
strength and is now a feature of the market. The 
volume of business at the end of last year and the 
beginning of this in joists and sections has 
sufficient to fill the works programmes for a long 
time. The call is chiefly for medium and light 
sections, and a considerable tonnage of shipbuilding 
sections is being produced. Delivery dates for some 
sizes show a tendency to increase, but heavy joists 
and sections are obtainable for fairly near delivery. 
The demand for steel plates is abnormal, and heavy 
tonnages are passing into consumption by the ship- 
builders, tank makers, and wagon builders. Other 
industries are also anxiously securing parcels of 
plates, including the heavy engineers. Delivery 
dates for most thicknesses have now lengthened 
considerably. The sheet position is more satis- 
factory, since, although the works have plenty of 
orders in hand, it is possible to arrange for reasonably 
early delivery. Works are chiefly engaged on the 
production of black sheets, but recently there has 
been a larger movement of painted sheets, which 
are being used as a substitute for galvanised. The 
re-rolling industry is fully employed, and, as it is 
obtaining good supplies of raw materials, produc- 
tion is maintained at a high level. There is a 
vigorous demand for small steel bars and sections, 
but the amount of business passing in strip leaves 
something to be desired. The capacity of the Welsh 
iron and steel works is being taxed to the limit to 
meet the growing demand from the armaments 
and munitions makers. Most of the works at this 
early period in the New Year have as much work on 
their books as they can complete in the first delivery 
period. There has been no slackening in the demand 
for semi-finished materials, and the Welsh works 
producing billets and sheet bars ‘are assured of full 
employment for a long time. 


North-East Coast and Yorkshire 

Ful! production is being obtained by the 
steel works on the North-East Coast, and, with raw 
material in good supply, it is estimated that outputs 
will be maintained and even increased over the 
coming months. The volume of business transacted 
has decreased somewhat lately, so many consuming 
firms having covered their requirements for the first 
quarter of the year. This, however, does not mean 
that production has been affected, since, without 
exception, the works are fully booked and con- 
sumers are continually pressing for delivery. The 
demand from the war industries is on a huge scale, 
and the steel works have to go all out to maintain 
the flow of supplies. In the autumn there was some 
talk of additions to plant, but it is now thought that 
these are unlikely, and the authorities appear to be 
relying on increased outputs by a more intensified 
use of the plant in operation. The feature of the 
position remains the increasing demand for plates 
and alloy steel. The request for plates appears to 
range with equal strength over all thicknesses, 
and although production is on a heavy scale, it 
barely meets the demands of the consuming works. 
Shipbuilders, tank makers, wagon builders, and the 
heavy engineering trades are all taking large 
quantities, but the shipyards’ requirements are 
given priority. The call upon this industry is likely 
to continue for a long time, for all the yards have a 
big programme of work in hand, and ship repairers 
are extremely busy. The demand for steel bars, 
particularly the larger diameters, is expanding. 
The Yorkshire steel works are hard put to it to meet 
the increasing war demand, but so far have con- 
trived to maintain a steady flow of deliveries. 
The insistent demand for basic steel is increasing 
and there is practically no idle plant in the district. 
At the same time, the production of acid carbon 
steel is being pushed to the utmost. Both in basic 
and acid carbon steel the production is being taken 
up as soon as it is manufactured. The armaments 
makers’ requirements of alloy steel appear to be 
steadily increasing, and for the time being the 
demand seems to be in excess of the output. There 
is a strong demand for tool steel and some pressure 
to obtain high-tungsten, high-speed steel, which is 
wanted for special jobs. 


Scotland and the North 

Most of the Scottisn 1ron and steel works 
have sufficient orders on their books to occupy them 
for the first quarter. In fact, so much business has 
been placed since the beginning of the year that 





and there is no apparent shortage. 





Unless” otherwise specified home trade quotations are delivered f.0.t. 


and most of the business now being negotiated 
relates to additions and odd parcels which are 
required for urgent work. The consumers continue 
to press for supplies of all descriptions of iron and 
steel, and the works are fully engaged in maintain- 
ing deliveries to their customers, Conditions indi- 
cate heavier pressure upon the iron and steel works 
as the year progresses and the drive to increase 
production develops. The past year has been one 
of high outputs, and as supplies of raw materials 
for the current year seem to be assured, it is expected 
that production records will show an increase upon 
last year. The demands from the shipyards for 
plates are as heavy as at any time during the war. 
The shipyards have a big programme of) work in 
hand, both of new construction and repair work, 
and for some time great efforts have been made to 
speed up the work in hand, with the result that the 
call from this industry for plates and sections has 
not only been maintained, but has strengthened. 
There is great pressure to obtain delivery of both 
descriptions of steel from structural firtas who 
are employed in constructing many classes of ships. 
In addition, tank makers are large users of plates, 
as well as wagon builders, and heavy engineering 
firms employed upon various types of war work. 
The demand forstructural material, which isrequired 
in large quantities for Government purposes, not 
only keeps the big steel works fully employed, but 
exerts considerable pressure upon the re-rolling 
industry, which is engaged. in producing large 
quantities of smaller sections and small steel bars. 
The demand for the latter is active, and there is 
also a steady uest for ferro-concrete rods. All 
sections of the Lancashire steel trade are busy. 
The demand for semi-finished materials keeps the 
producing works fully occupied, and although out- 
puts have risen considerably during the past few 
months, it is found necessary to distribute supplies 
of imported materials which were accumulated 
when larger quantities were obtainable from the 
United States. The steel works producing joists 
and sections have a large tonnage of work on their 
books, but the current demand could be more 
active. The steel works on the North-West Coast 
are employed to capacity and are meeting a heavy 
demand from the armaments and munitions makers. 


Copper, Tin, Lead, and Spelter 

Since the year opened the demand for 
copper appears to have increased from even the high 
levels at which it ruled during 1942. Consumers, 
however, are obtaining the metal they require for 
essential work. In fact, once the Control is satisfied 
that the metal is required for use in an essential 
Government contract, the licence is issued, the 
necessary supply is made available, and the delivery 
of the metal is made in a reasonable time. Appar- 
ently it does take time sometimes to convince the 
authorities that the full quantities asked for are 
necessary for the work, but once this is done there 
are no difficulties in the consumer’s way. All the 
copper is distributed under careful supervision and 
if there is any way in which economy can be prac- 
tised in the use of the metal, the consumer is 
expected to follow it. There has been some talk 
that the entry of Chili into the war on the side of 
the Allies should improve the latter’s copper 
position, but it should be remembered that already 
the United States had been taking all the copper 
obtainable from that country. ... The tin position 
of Great Britain and the United Nations appears 
to be assured, but in order to achieve this it has 
been n drastically to restrict the use of the 
metal for all commercial and domestic , 
The use of substitutes is encouraged, and the efforts 
to increase production have been satisfactory. 
Announcements made in the United States indicate 
that the tin position in that country is compara- 
tively easy as a result of the conservation of 
supplies. It is also stated that the United States 
Government smelter in Texas had little difficulty 
in meeting its October quota of 2000 tons. ... 
Notwithstanding the heavy consumption of lead 
for war purposes in Great Britain the situation is 
not unsatisfactory. Consumers appear to be obtain- 
ing their requirements, although the use of the 
metal is almost entirely restricted to essential war 
purposes. In the United States the position has been 
easier since early in the second half of 1942. The 
use of the metal for unessential purposes is strenu- 
ously discouraged, but it has been found possible 
to use lead to conserve other and scarcer strategic 
metals.... The spelter position in Great Britain 


is tight, but this condition has existed for so long 
that it is now regarded by most people as normal. | 
The use of the metal is practically prohibited, 
excepting for urgent war needs. The brass- 
makers and die castings industries are probably 





there is a distinctly quieter tendency in the market, 


the largest users. 
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Rail and Road 


GERMANY SHorT or Rarts.—In Germany rails 
weighing more than 30 kilos. per metre (approxi- 
mately 60 lb. per yard) must no longer be delivered 
to users other than the German State Railways ; 
the only exeeption is in respect of grooved rails for 
tramway lines. The authorities have also pro- 
hibited the use of steel sleepers on branch railway 
lines. 

Wiper Roaps ror Canapa.—A project is afoot 
to give all Quebec’s primary and secondary highways 
@ new width of at least 66ft. The scheme will 
necessitate the co-operation and help of Quebec 
farmers, and, if it matures, the Government intends 
acquiring the land needed by paying the roadside 
landowners ‘“‘ reasonable amounts based on local 
values and prices ’’ for expropriation, e, and 
displacement cost and for actual worth of the land 
itself. 

ANTI-GAS VEHICLES ON THE L.M.S.—The L.M.S- 
organisation for defence against air raids has been 
further strengthend by the introduction of special 
anti-gas vehicles. Converted from old passenger- 
carrying coaches, these units are attached to the 
regular riding van and form a permanent feature of 
selected breakdown trains. The units are divided 
into two sections; one contains A.R.P. clothing 
and all the stores and requisites necessary for deal- 
ing with gas, and the other section serves as ariding 
compartment and dressing-room. The provision 
of these anti-gas units.will enable L.M.S. breakdown 
gangs to deal with any wreckage occurring in a gas- 
infected area without calling in outside assistance. 

New Roap HavtacE Pians.—Between seventy 
and eighty road haulage firms have been pro- 
visionally chosen by the Ministry of War Transport 
to become the first ‘‘controlled undertakings ” under 
the new road haulage scheme. As soon as the 
necessary financial and other arrangements with 
these firms have been made, road haulage units will 
be set up at the main traffic centres, each based on 
one of the controlled undertakings. A “ unit ’” may 
eventually consist of as many as fifty or more lorries 
and wiil be under a controller, who will normally be 
appointed from the staff of the controlled under- 
taking. The appointment of Divisional and Area 
Road Haulage Officers is proceeding, and many of 
the new Area Offices ars ready and will be opened 
in the very near future. 

Towne Hooks on Roap VEHICLES.—As a pre- 
caution against the possibility of road vehicles being 
unable to move under their own power because of 
frost, snow, or ice on the road, operators are urged 
by the Minister of War Transport to have their 
vehicles fitted at the front and, if necessary, at the 
rear with towing hooks or other similar devices 
so as to enable them to be taken in tow or to tow 
other vehicles. It has been agreed, as a wartime 
measure, that for the purpose of assessing the 
unladen weight of a vehicle for taxation, extra 
weight caused by the fitting of hooks for this purpose 
may be ignored up to an addition of 1 cwt. in the 
case of an attachment at one end of the vehicle 
only, and 2 cwt. where attachments are provided 
at both ends. 

MorE Two-BERTH First-ciass SLEEPERS.—The 
use of two-berth first-class sleepers, introduced 
experimentally by the L.M.S. in May last, has proved 
to be a great convenience to night travellers, and 
further sleeping cars are to be converted on both 
the L.M.S. and L.N.E.R., and are now coming into 
service. On the L.M.S. system a further thirty-six 
sleeping cars are involved. In each of them two 
single-berth compartments will be converted to take 
two berths, thus providing accommodation for a 
total of seventy-two additional passengers. On the 
L.N.E.R. system eighteen first-class sleeping cars 
are being converted by fitting a second berth in 
each end compartment, thus increasing the sleeping 
capacity from ten to twelve or thirty-six additional, 
berths in all. These will come into service on the 
usual night expresses that have sleeping car accom- 
modation. The two berths are installed one above 
the other, a light step ladder being provided for 
the use of the occupant of the top berth. Duplicate 
“bedside”’ lighting for each berth has been 
installed. 


Air and Water 

An AMERICAN DivE-BOMBER.—The United States 
War and Navy Departments have recently 
announced that for some time past the Army has 
been getting delivery from the Curtiss-Wright 
Corporation of a dive-bomber which is claimed to 
have a higher speed, longer range, and more striking 
power than any other dive-bomber in use. It is 


Memoranda 


Curtiss ‘‘ Helldiver.” It is a two-seat, mid-wing 
monoplane, equipped with a 1700 H.P. Wright 
** Cyclone” engine, Curtiss electric airserew, and 
retractable landing gear. 


H.M. SuspMaRrne ‘‘ TRAVELLER.” —The Admiralty 
has announced with regret that H.M. Submarine 
‘** Traveller ’’ is overdue, and must be considered 
lost. 


Arrcrart Piant’s Atr ConpDrITioniING.—What 
is believed to be the world’s largest industrial air- 
conditioning system is being installed for an aircraft 
ve and bomber assembly plant built for the 

nited States Army. This giant plant, states 
Engineering News-Record, includes a parts section 
now under construction and a completed main 
assembly building to which are attached a boiler- 
house, maintenance and other shops, and an engi- 
neering office. When completed, the air-condition- 
ing facilities will include eighty-seven centrifugal 
type fans and will supply conditioned air at the rate 
of 4,375,000 cubic feet per minute. At all times 
the conditioned air will contain 18 per cent. fresh 
air brought in from the outside. 


INSTITUTION OF NavaL ArcuHITECTS.—The eighty- 
fourth annual meeting of the Institution of Naval 
Architects will take place in the Library of the 
Royal Society of Arts, John Adam Street, Adelphi, 
W.C.2, on Thursday afternoon, April 15th, and not 
on April 14th, as previously announced. In addition 
to the annual general meeting, a meeting will be 
held for the reading and discussion of two or three 
selected papers. A programme of the proceedings 
will be issued in due course, together with a list of 
papers selected for verbal and/or written discussion, 
and publication in this year’s volume of ‘* Trans- 
actions.” Advance copies of the papers will be 
available, and those proposing to take part in the 
verbal or written discussions will be invited to 
apply for copies. The Institution will not hold a 
dinner this spring. 


Miscellanea 
Osiruary.—We regret to note the death on 


January 26th of Mr. Richard Hazleton, general 
secretary of the Institution of Production Engineers. 


Quest For Om in Canapa.—The Canadian 
National Railways propose to spend 500,000 
dollars to drill fifty oil wells in the Vermilion field, 
near Edmonton, Alta. Renovation and reopening 
of the large oil-cleaning plant at Vermilion is also 
part of this expansion programme. 


ATKINSON MemortaL LECTURE.—The Llewelyn 
B. Atkinson Memorial Lecture will be delivered by 
Dr. P. Dunsheath at a meeting of the Royal Society 
of Arts on Monday, February Ist, at 1.45 p.m. The 
title of the lecture is “‘ Industrial Research in 
Great Britain: A Policy for the Future.” 


Roserts-AUSTEN CENTENARY.—To commemo- 
rate the birth, on March 3rd, 1843, of the distin- 
guished metallurgist, Sir William Chandler Roberts- 
Austen, a lecture on his life and work will be given 
by Dr. S. W.,Smith, C.B.E., on Wednesday, March 
3rd, 1943, at 5.30 p.m. at the Institution of Mech- 
anical Engineers, Storey’s Gate, S.W.1. The lecture 
is being arranged jointly by the Institution of 
Mechanical Engineers, the Iron and Steel Institute, 
and the Institute of Metals. Sir W. C. Roberts- 
Austen was an Honorary Member of the Institution 
of Mechanical Engineers, and he conducted a notable 
series of researches for the Alloys Research Com- 
mittee of that Institution ; he was a Past-President 
of the Iron and Steel Institute, and his name is 
tuated in the literature of ferrous metallurgy 
by the word “ austenite.” 


CANADIAN Iron OnE TeEsts.—Tests of hard lode 
iron ore from Steep Rock Lake in Ontario have 
been carried out in the open-hearth furnaces of the 
Republican Steel Corporation, with results described 
by observers as satisfactory. Iron and Coal Trades 
Review says that 4 tons of ore having an iron content 
of from 61 per cent. to more than 65 per cent., was 
used. Scarcity of serap, it was stated at the tests, 
makes it imperative to use an ore hard in structure 
and low in impurities for direct charging into open- 
hearths. The Steep Rock ore lies at the bottom of 
a lake 130 miles west of Fort Williams, Ont., and 
explorations indicate a deposit of 100 million tons. 
A year of drainage and construction work would 
be needed to make it readily available, but at least 
1 million tons could be taken out in 1944 and 
2 millions more in 1945, it is estimated, if material 
and men are made available so that development 
could be started at once. The Canadian Govern- 


ment is said to be planning the expenditure of 


———e 


Personal and Business 


Mr. F. G. Penny has been appointed managing 
director of Aberdare Cables, Ltd. 


Mr. W. H. Tarr has been elected a director of the 
Glacier Metal Company, Ltd. 


THE MINISTER OF FUEL AND POWER announces 
that, owing to the illness of the mining agent of 
the Bolsover Colliery Company, the chairman of 
the company has requested the return of Mr, 
T. E. B. Young. The Minister has accordingly 
agreed to the release of Mr. Young from his duties 
as Director of Production in the Ministry of Fuel 
and Power. 


Tue L.N.E.R. announces the following appoint- 
ments :—Mr. T. H. Seaton, assistant to engincer 
(new works), London, as istant to engi 
(maintenance), London; Mr. J. I. Campbell, 
assistant to engineer (general), London, as assistant 
to engineer (construction), London; Mr. W. H. 
Wood, chief clerk, engineer’s department, London, 
as assistant to chief engineer (clerical); Mr. H. R. 
Garth, assistant to engineer, York, as assistant to 
engineer (construction), York ; Mr. M. G. Maycock, 
assistant district engineer, Darlington, as assistant 
to engineer (maintenance), York. 











Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desi of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of ite insertion, 
the necessary information should reach this office en, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and FLACE at which 
the meeting is to be held should be clearly stated. 


Diesel Engine Users Association 
Feb. lith—Caxton Hall, Westminster, 
‘S.W.1.. “The Development of Paxman Diesel 
Engines,” E. P. Paxman. 2.30 p.m. 
Institute of Fuel 
To-day, Jan. 29th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Fuel Economy in Con- 
nection with Shell Boilers,” 8. N. Duguid. 2.30 p.m. 


Institate of Welding 

Wednesday, Feb. 3rd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘* Develop- 
ment in Are Welding Technique.”’ 6 p.m. 


Institution of Chemical Engineers 
Monday, Feb. 8th.—The University, Woodhouse Lane, 
Leeds. ‘‘The Application of Crystal Analysis to 
Some Chemical Engineering Materials,’’ Dr. A. H. 
Jay. 6 p.m. 
Institution of Civil Engineers 

Thursday, Feb. 4th.—Great George Street, Westminster, 

S.W.1. “Civil Engineers and the Building 
Industry.”” 2.30 p.m. 

Institution of Electrical Engineers 

Monday, Feb. \st.—S. Mipuanp Centre: James Watt 
Memorial Institute, Birmingham. ‘“‘ Standardisa- 
tion as Applied to Industrial Electrical Instru- 
ments,” Lieut.-Colonel K. Edgeumbe. 6 p.m. 
Thursday, Feb. 4th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘General Factors Affecting the 
Unification of Electricity Supply Tariffs,” C. T. 
Melling ; ‘* Towards the * Correct ’ Domestic Multi- 
part Tariff,’ P. Schiller. 5.30 p.m. 
Thursday, Feb. 11th.—S. Miptanp Stupents: Lough- 
borough College, Loughborough. Chairman's 
Address, “‘ A Technical View of Modern Production,” 
E. W. Deaman. 6.30 p.m. 


Institution of Production Engineers 
To-day, Jan. 29th.—Coventry Section: Technical 
College, Coventry. ‘‘The Reclamation of Gauges 
and Scrap Material by Hard Chrome Deposition,” 
M. B. Booth. 6.45 p.m.—N.E, Secrion: County 
Hotel, Newcastle. ‘Design of Drop Forgings,” 
A. Chilton. 6.15 p.m, 
Saturday, Jan. 30th.—Lonpon Grapvuates: 36, Port- 
man Square, W.1. _‘‘ How Stores Can Help Pro- 
duction ” and “ How Inspection Can Help Produc- 
tion,” R. W. Brown. 3 p.m. 
Sunday, Jan. 3lst—Luton Section: George Hotel, 
Luton. ‘Some oat of Optics to Engi- 
neering,” M. H. Taylor. 

Junior Institution of Engineers 
Friday, Feb. 5th.—39, Victoria Street, 8S.W.1. ‘‘ Roads 
in Towns in the Future,” J. E. M. MacGregor. 
5.30 for 6 p.m. 
Saturday, Feb. 6th—N.W. Section: Manchester 
Geographical Society, St. Mary’s Parsonage, Man- 
chester. Annual general meeting. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 5th.—Mining Institute, Newcastle-upon- 
Tyne. “ The Effect of Machinery Torque Variations 
on Propulsive Performance,” Lieut. (£.) E. Panago- 
poulos. 6 p.m. 

Sheffield Metallurgical Association 
Saturday, Jan. 30th.—University, Western Bank, Shef- 
field. ‘‘ The Corrosion of Metals:in Air,” Dr. W. H. 





Thursday, 








called the ‘‘ A-25,”’ and is a sister to the Navy’s 


several million dollars on the project. 


J. Vernon. 2.30 p.m, 
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A Seven-Day Journal 


Paper Goes to War 


Last Friday, January 29th, the Lord Mayor 
of London opened a ‘‘ Paper Goes to War” 
Exhibition at the Royal Exchange in the City. 
In doing so, he recommended that employers 
should urge members of their staffs to visit it 
in order to pick up suggestions as to how further 
economies in the uses of paper could be made 
and to what wartime usages it was put. 
Mr. J. F. Sutton, President of the Waste Paper 
Merchants’ Association, appealed for old ledgers, 
old correspondence, and books of various kinds 
to be given up to salvage, and instanced some 
of the wartime demands for paper, including 
as one instance, 50,000,000 maps and charts 
needed by the Forces each year. The Exhibi- 
tion itself, besides including examples of 
economy by the use of smaller sizes of writing 
paper, smaller and thinner bus tickets, reduced 
sizes of newspapers, and so forth, includes many 
examples of materials made from paper or with 
paper for the. use of the Forces, including, for 
instance, cartons for mortar bombs, the later 
stages in the manufacture of which are demon- 
strated, bakelite materials, and cartridge 
wads. There is a complete working exhibit of 
a gun turret from a bomber and a “ Merlin ” 
aircraft engine is on view. The shredding of 
secret and confidential documents is carried out 
by a shredding machine, and one corner of the 
Exhibition is taken up by a demonstration of 
the processes through which waste paper goes 
when being re-made into usable material. 


Wage Changes During 1942 


Ln the recently issued number of The Ministry 
of Labour Gazette, some interesting particulars 
are given concerning the changes which have 
taken place with regard to wages, and the loss 
of time occasioned by industrial disputes during 
the past year. It is shown that the estimated 
net weekly increase in wage rates amounted to 
£1,625,300, which figure compares’ with 
£2,120,000 in 1941 and £2,213,000 in 1940. 
The number of wage earners who were affected 
by the increases of wages shows for the first 
time a reduction over the full year. The actual 
figures for the three past years being for 1942, 
6,500,000 ; for 1941, 8,185,000 ; and 8,040,000 
in 1940. Over the period of review 400 workers 
were affected by slight decreases in wage rates, 
this being the first entry of its kind since the 
year 1939. Statistics with regard to stoppages 
in industry show that disputes involving 
stoppages of work in Great Britain and Northern 
Ireland in 1942 numbered 1281, which was an 
increase of 30 compared with the previous 
year. In all, about 455,000 workers were 
affected, which figure compares with 361,000 
in 1941. The total number of working days 
which, it is estimated, were lost by the stop- 
pages of work in the various industries is 
1,527,000, which compares with 1,079,000 in 
the previous year. 


The Waddon Train Accident Report 


THE report of Colonel Trench to the Ministry 
of War Transport on the circumstances of the 


accident which occurred on the Southern Rail- |. 


way on the morning of November 4th, at 
6.31 a.m., at Waddon Station, on the West Croy- 
don and Sutton line, has now been published. 
It will be recalled that the 6.15 a.m. electric 
train from West Croydon to Holborn Viaduct, 
vid Wimbledon, entered the down platform of 
Waddon Station at 10 to 15 m.p.h. in thick fog 
and collided with the trailing end of the 
5.34 a.m. electric train from London Bridge to 
Epsom, which was standing at the platform 
awaiting the starting signal. The motorman 
of the former train was killed and two passengers 
were injured. Colonel Trench describes in his 
report the Sykes lock-and-block system with 
which the signal-box at Waddon and other 
stations on the line is equipped, and the move- 
ments of Signalman Steer. In his conclusion, 


Colonel Trench states that there is no doubt 
that the collision is to be attributed primarily 
to the fact that Signalman Steer overlooked the 





Epsom train standing at the platform, and it is 
quite possible that he is correct in saying that 
he looked out and could not see its tail lamp. 
The Sykes lock-and-block system was carefully 
examined and failed to reveal any defect that 
could have led to such a failure. In his opinion, 
Colonel Trench says, the explanation is that 
Steer must have used the release key with 
which the instrument is fitted, and then plunged 
to accept the second train. That would accord 
with the movement of the miniature semaphore 
which occurred at West Croydon Station. It is 
generally recognised that the provision of a 
release key is a regrettable necessity with the 
Sykes lock-and-block system, and the improper 
use of the release key may introduce the possi- 
bility of the failure of the elaborate safeguards 
provided by the normal operation of the 
system. In some cases the use of the release 
is safeguarded by the need for the co-operation 
of two men, and it is for consideration whether 
an extension of such co-operative releases is 
not justified. In this particular case of a plat- 
form section, if one of the station staff had had 
to work a release on the platform before the 
signalman’s key release was effective, the 
accident would not have occurred. 


Post-War Housing Plans 


In the course of a speech made to the Federa- 
tion of Greater London master builders, on 
Thursday, January 28th, Mr. Ernest Brown, 
the Minister of Health, said that it was esti- 
mated that more than five million adult civilians 
were now living in places different from those 
before the war. That such a huge movement of 
population had been possible was mainly due 
to the fact that in the twenty years between 
the two wars local and private authorities had 
provided some four million new houses in 
England and Wales, almost one-third of which 
were constructed in London and the home 
counties. The suspension of the house-building 
programme during the present war years, an 
effort which in its later stages was producing 
well over 300,000 houses a year, would, Mr. 
Brown went on the say, leave us with a very 
large accumulated deficiency. In tackling that 
important problem, the difficulties which held 
us up after the last* war must be avoided. 
Arrangements had to be made for repairing war 
damage and overtaking the heavy arrears of 
maintenance and the building of an adequate 
number of new houses. The Central Housing 
Advisory Committee was, the Minister said, 
now drawing up the post-war programme pro- 
posals. Even if, after the war, the labour and 
the materials were available, it was certain that 
recourse would have to be made to new methods 
of construction in order to supplement what 
might be practicable by building houses under 
ordinary methods. An Interdepartmental Com- 
mittee had been set up under the chairmanship 
of Sir George Burt with the express object of 
considering materials and methods of con- 
struction which might be suitable for the 
building of houses and flats, having regard to 
efficiency, economy, and speed of erection. 


The “ Churchill” Tank 


SPEAKING at Birmingham, on Friday, January 
29th, Mr. Oliver Lyttelton, the Minister of Pro- 
duction, dealt with the whole field of war pro- 
duction, and stated that in 1942 we produced 
about 50 per cent. more than in the previous 
year. Of the total output in several of the main 
categories, between a third and a half was now 
represented by weapons which a year ago were 
not in production. Such a process of change 
and improvement would be one,of the main 
features of the 1943 programme. Speaking on 
the “‘ Churchill” tank, the Minister went on 
to say that the value of the ‘“A22” or 
“Churchill” tanks had been confirmed by 
their performance in recent operations in 
Libya, .and the armour, the gun, and their 
general reliability had been highly praised. 
Referring to the criticisms which had been 
made regarding this tank, Mr. Lyttelton said 
that the answer was a very simple one. 





We produced a very remarkable weapon of 
war, straight from the drawing board, and if 
we had been invaded by land, as we were 
invaded by air, the new “‘ A22”’ might have 
played a part on the ground, comparable, 
though not in the same way, with that played 
by the “ Hurricanes” and “Spitfires” in the 
air. No country, Mr. Lyttelton said, had ever 
developed at any time a completely satisfactory 
tank, or ever would. No nation had ever 
brought a tank up to the highest category of 
tanks under three or four years. Many of the 
German armoured fighting vehicles which were 
used during the advance of the German Army 
into Austria proved to be unreliable, and they 
had been modified. He claimed that the pro- 
duction of the ‘“‘ A22” or ‘“ Churchill” tank 
was a great engineering feat. Such defects as 
it had shown were now cured, and it took its 
place to-day as an infantry tank among the 
best available either to the enemy or to the 
Allies. We should hear more about these tanks. 


Producer Gas Buses for London 


Ir is announced by the London Passenger 
Transport Board that a scheme for the use of 
550 buses equipped with gas producers has been 
adopted for Central London, and will be in 
operation before long. By using anthracite 
fuel, of which about 1 ton per week will be 
needed for each bus, corresponding to a radius 
of operation of close upon 80 miles before 
refuelling is required, it is hoped to save about 
3,500,000 gallons of petrol each year. Some of 
these buses are already in service on East 
London routes and have given, we understand, 
satisfactory operating results. In order to deal 
with this new scheme of transport operation, a 
new panel of public service vehicle operators 
has been set up under the chairmanship of 
Mr. V. A. M. Robertson, the engineer-in-chief 
of the London Passenger Transport Board. 
Part of the duty of the new panel will be to 
advise the Ministry of War Transport on the 
operation of producer gas vehicles on public 
service routes. Considerable experience has 
already been gained, both in England and in 
Scotland, with the operation of public service 
vehicles on producer gas, but the results of a 
large fleet of buses operating in Central London 
should prove of particular interest. 


Planning of Science 


AN important conference dealing with the 
planning of science took place during the week- 
end, January 30th-3lst, and was arranged by 
the Association of Scientific Workers. The 
meetings were opened on Saturday afternoon 
by the President of the Association, Sir Robert 
Watson-Watt, C.B., F.R.S., and the first 
speaker was Sir Stafford Cripps, the Minister 
of Aircraft Production, who dealt with the 
subject of the Government and science. He 
said that the Government attached the very 
highest importance to the proper utilisation of 
our scientific effort, and had gradually built up 
during the course of the war a machinery which, 
from the practical utility point of view, had 
enabled us in many branches of science to keep 
well ahead of our enemies. The scientists of 
this country had undoubtedly achieved the 
most remarkable progress during the years of 
the war, but we must do everything in our 
power to maintain the lead that we had 
gained. He knew that we could look to our 
scientists for new implements and new devices 
which would make our salvation certain and 
would hasten our victory. Other speakers dealt 
with the planning of science in war, and the war- 
time science of America and Russia, science in 
Parliament and in the Defence Forces. On 
Sunday the conference was resumed and the 
relations between managements and scientific 
staffs were considered, while the applications of 
science in the various phases of industry were 
dealt with. At the closing session on Sunday 
afternoon the subject was ‘“‘ Determining the 
Future,” and speakers dealt with problems of 
the post-war period, the position of scientists 
after the war, and the basis of scientific planning. 
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An Introduction to Soil Mechanics 


By W. L. LOWE-BROWN, D.Eng., M. Inst. C.E., M. Am. Soe. C.E. 
No. I 


“ 


“ QOIL MECHANICS ” may not be a very 

good name, but it is one that has 
apparently come to stay. It is a new name 
for a subject that has claimed the attention 
of engineers in one form or another from the 
earliest days of building. But during the 
last thirty years .or so a whole army of 
enthusiastic research workers in all parts of 
the world has been working on the subject 
and has produced a flood of articles and 
books describing its work in many languages. 
Unfortunately, most of these articles and 
text-books, which are written by specialists 
and research workers for one another, simply 
bristle with formule and mathematical 
operations. The consequence is that many 
busy practising engineers, who have. long 
ago laid aside their mathematics for more 
urgent matters, have been deterred from 
attempting to follow the new method on an 
unfamiliar and intricate course. For these 
reasons it has been suggested that a short 
account of the subject, in simple language, 
might interest those engineers who have not 
kept in touch with the subject, and might 
perhaps assist them in forming a more correct 
impression of the possibilities and limitations 
of a new and useful tool. 

It may be asked why the author, an ordi- 
nary practising engineer with no pretension 
to be a specialist or research worker, should 
have ventured to write on this highly tech- 
nical subject. It can only be said in excuse 
that, after taking a somewhat detached 
interest in the subject for nearly twenty 
years, he has taken advantage of an oppor- 
tunity that has recently presented itself of 
re-reading many of the older articles, and 
reading for the first time a large number of 
more recent papers on the subject. The 
result has been that it appeared that there 
was room for a descriptive survey on the 
present lines, which might be useful to the 
ordinary practising engineer when called 
upon to utilise the work of a soils engineer in 
solving any of his problems. 

Perhaps some readers will be surprised to 
find so many old familiar questions, such as 
“ retaining walls,” “stability of slopes and 
embankments,” “foundations,”  “ settle- 
ment,” and “seepage under dams,” all 
grouped together under the unfamiliar desig- 
nation, and those who delve deeper will 
probably find that many of their old diffi- 
culties and uncertainties have been swept 
away. Problems of design that previously 
could only be solved empirically, because the 
conditions were not considered susceptible 
to analysis, can now be dealt with on a logical 
basis because some of the laws governing 
them have been brought to light to assist the 
judgment of the experienced engineer. 


INTRODUCTION 


The first point that should be made clear 
is that soil mechanics is not based upon 
abstract properties attributed to the soil 
from mathematical considerations, but that 
its principles are based upon a more detailed 
and systematic study of the behaviour of 
soils than has previously been made. Re- 
search has revealed that soil possesses certain 
characteristic properties, which, though 
different and somewhat more complex than 
those of steel and concrete, are just as real 
and readily measurable as shearing strength 
and elasticity in those better understood 
constructional materials. 


There is one important difference between 
constructional material and foundation mate- 
rial. Constructional material, such as con- 
crete, is made to the engineer’s own specifi- 
cation to suit the circumstances, and he 
knows what pressure he can put upon it with 
safety. The soil, on the other hand, has been 
provided by Nature, and the engineer can 
form very little idea of its properties from 
inspection only. Not even the most expe- 
rienced engineer would attempt to assess the 
strength of concrete without some knowledge 
of its composition, yet quite inexperienced 
engineers have in the past ventured to assess 
the bearing power of soil with a degree of 
accuracy quite out of proportion to their 
knowledge of its nature. Yet the properties 
of soil are much more complicated than those 
of concrete, and, except when experience with 
a similar design, under almost identical con- 
ditions in the same locality, is available, it is 
foolish, and even hazardous, to assume any 
quantitative values for supporting power or 
settlement from an inspection of a shallow 
excavation, especially for cohesive soils. 
Numerous failures, or partial failures, have 
shown that in the case of any important work 
the only safe course is to make a thorough 
exploration of the site by test pits, trial 
borings, and carefully taken samples of the 
material, not only of the surface soil, but for 
a depth of some 50 per cent. greater than the 
width of the structure. Every engineer is 
accustomed to the use of borings and trial 
pits, but in the days before the establishment 
of the Building Research Station the ordinary 
engineer had no means of making a proper 
examination of the samples taken as he had 
neither the apparatus nor the specialised 
skill necessary, but this handicap no longer 
exists and at the present time he can rely 
upon having proper tests carefully made by 
skilled research workers experienced in 
analysing underground conditions. 

After a site has been systematically 
explored and samples of the ground tested, 
the experienced engineer will then be able 
to apply, with all discrimination, the results 
of the tests in preparing designs in which he 
can have a degree of confidence that was not 
possible by the old methods. 


INTERNAL FRICTION AND COHESION 


It has long been recognised that soils should 
be roughly divided into two main classes, 
clayey and sandy, or in more technical lan- 
guage, cohesive and non-cohesive. The 
earliest attempts to reduce soil characteristics 
to analytical treatment was purely theo- 
retical, and for this purpose the problem was 
simplified by reducing the properties of soil 
to two—weight and internal friction. On 
this basis, many brilliant mathematicians 
and engineers, such as Coulomb and Rankine, 
produced formule which have served a useful 
purpose in the gradual evolution of soil 
mechanics but, because of over-simplifica- 
tion, have at times been the source of grave 
errors. Their authors made it abundantly 
clear that these formule were only applicable 
to granular or non-cohesive soil. But as the 
soil with which engineers have to deal fre- 
quently has little resemblance to that 
simplified form, these formule, being the 
only ones available, were often used for soils 
of a very different character. 

Benjamin Baker! in his paper “The 





Actual Lateral Pressure of Earthwork,” 


“ Proceedings,” Inst. C.E., Vol. 65 (1881), 
page 146, lamented the absence of experi. 
mental data, and went on to show by a large 
number of practical examples that the exist. 
ing theories on the subject could not be relied 
upon under actual conditions. The general 
conclusions that may be drawn from the 
examples he gave were that, using Rankine’s 
formula and neglecting the effect of the 
friction on the back of the wall, the actual 
overturning moment on a retaining wall from 
granular material was much less than that 
given by the formula, while for clay, the 
pressure and supporting power were s 
variable and conditions so little understood 
that the formule were valueless. He was, 
in consequence, driven to the conclusion 
that works could only be designed empirically 
on the basis of experience, and that even 
then failure frequently occurred in the works 
of the most experienced engineers. 

This paper by Baker, which was very 


but in America and elsewhere, doubtless did 
much to stimulate research in many parts of 
the world. 

Experiments on sand were undertaken by 
many engineers and research workers, because 
with that material the problem was reduced 
to its simplest terms, and all the mathe- 
matical investigations of Coulomb and 
Rankine had been on that basis. Although 
some of these results were not published until 
after those on cohesion, about to be described, 
it may be said in general terms that the 
researches of Terzaghi,? Jenkin,* and others 
have shown that for retaining walls support- 
ing granular materials the pressures given by 
Coulomb and Rankine were very close 
approximations to the truth, so long as the 
friction on the back of the wall was taken 
into account, as in the wedge theory. The 
position of the resultant, on the other hand, 
previously assumed rather than calculated, 
as acting at one-third the height of the wall 
above the base, has been found to lie nearer 
to the mid-height. 


CoHESION 


While these investigations on sand were in 
progress, a young engineer named Bell was 
carrying out experiments with clay at 
Rosyth. He brought to light facts about 
cohesion that had not previously been appre- 
ciated by mathematicians or engineers. 
Cohesion, or adhesion as it was called by 
Rankine, is the shearing resistance of soils 
at zero pressure. 

The delay in the proper understanding of 
the part played by cohesion was due to two 
deeply implanted misconceptions :— 


(i) That because the effect of cohesion 
was to reduce the pressure exerted by the 
soil, therefore it would be in the interests of 
safety to neglect it altogether. 

(ii) That the terms “angle of repose ” 
and “angle of internal friction’ were 
synonymous. 

Coulomb recognised that cohesion would 
increase the shearing strength of soil and 
would reduce the pressure exerted by it. 
Hence the maximum pressure would be found 
when cohesion was zero. In the same way 
Rankine recognised that in certain cases the 
cohesion of the earth was gradually destroyed 
by percolation of water or air—by weather- 
ing—and, to quote Professor Unwin, “he 
committed himself, probably too unre- 
servedly, to the statement that the per- 
manent stability of earth due to friction alone 
was the only thing to be depended upon.” 
It would appear therefore that engineers 
generally regarded cohesion as an additional 
factor of safety, and felt that by neglecting 





it they were acting conservatively, little 
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recognising that it might be a treacherous 
ally. It would, of course, have been very 
conservative to have neglected cohesion in 
calculating the soil pressures if the angle of 
internal friction liad been correctly estimated, 
but by neglecting cohesion in interpreting 
the evidence afforded by the angle of repose 
when estimating the angle of internal fric- 
tion, @ much greater error in the opposite 
direction was made. This statement is true, 
even when the angle is taken from well- 
weathered slopes. 

As previously stated, the first notable step 
towards appreciating the effect of cohesion 
was made by Bell,* the results of whose 
researches were published in 1915 in a paper 
entitled ‘‘ Lateral Pressure, Resistance, and 
Supporting Power of Clay,” “ Proceedings,” 
Inst. C.E., Vol. 199, pages 233-346. Although 
he was aware that Rankine’s theory was only 
strictly applicable to a ‘loose granular 
mass,” Bell set out to measure by direct 
experiment the relative intensities of the 
conjugate pressures in clay. He found that 
the conjugate pressure for clay corresponded 
to an angle of repose of 2 deg., 0 deg., and 
4 deg. in three separate samples, the last 
being classified as sandy clay. The primary 
law on which this theory was based was 
expressed by Rankiné in the following words : 
“The resistance to displacement by sliding 
along a given plane in a loose granular mass 
is equal to the normal pressure exerted 
between the parts of the mass on either side 
of that plane multiplied by a specific con- 
stant.” If it could be shown that clay failed 
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to comply with this primary condition, then 
it seemed clear that formule deduced from 
it were not applicable to clay. Bell therefore 
designed an apparatus in which a direct 
measurement of the shearing resistance of 
clay could be measured under varying normal 
pressures. His apparatus is the prototype 
which has only been modified in detail in 
the instrument which has since been univers- 
ally used for the direct determination of the 
shearing resistance of soils ; although nowa- 
days the cohesion is frequently determined 
direct from the compressive strength. Bell’s 
apparatus was designed to measure the 
shearing resistance of soil under varying 
pressures, and a series of tests was made 
showing its value for various clays under 
pressure varying from a very small amount to 
4 tons per square foot. 

The dotted line in Fig. 1 represents 
graphically the shearing resistance which 
would be found in material complying strictly 
with Rankine’s primary law; that is, a 
straight line passing through the origin, and 
inclined to the vertical at an angle equal to 
the angle of internal friction. Tests made 
with dry sand showed results substantially in 
accordance with that law, but when samples 
of clay were tested it was found that although 
their shearing strength could be represented 
with approximate accuracy by straight lines, 
as shown by the full line in Fig. 1, none of 
these lines passed through the origin, and 
all were inclined to the horizontal at much 
smaller angles than the angle of internal 
friction in common use at that time. This 


showed that clay possessed an appreciable 
shearing strength at very low pressure, and 
that as the pressure was increased the shear- 
ing strength increased slowly, as indicated by 
the inclination of the line. The value under 
no load clearly represented cohesion. Bell 
assumed that cohesion had a constant value, 
and that the whole of the increment in shear- 
ing strength, as the load was increased, was 
due to internal friction. Subsequent research 
has shown this assumption to be an over- 
simplification, although a great step forward 
toward a correct understanding of the relative 
parts played by cohesion and internal fric- 
tion. It is now known that when clay is sub- 
jected to pressure the moisture contained in 
it is slowly driven out, and that, as this takes 
place and the clay consolidates, the cohesion 
itself increases. Consequently, the rise of 
shearing strength as the load is increased is 
not entirely due to internal friction, but in 
part to the change in the value of the cohe- 
sion. In a small sample a considerable 
change may take place in the moisture con- 
tent in the few minutes it is under test, 
whereas in a massive embankment a similar 
change is an exceedingly slow process, and 
many years may be required for it to reach 
the degree of consolidation that the sample 
has attained in the few minutes under test. 
It is probable therefore that Bell’s experi- 
ments would give a slightly higher value for 
the shearing resistance than might be 
expected in the first year of life of the em- 
bankment, and at the same time the inclina- 
tion of the shearing strength diagram would 
be somewhat greater than the true angle of 
internal friction. Nevertheless, the results 
obtained by Bell’s method have frequently 
been used, and certainly give a first approxi- 
mation to both values. When greater 
accuracy is required, there are fortunately 
other methods of finding these, particulars 
of which may be found in the paper “ The 
Shearing Resistance of Soils,” by L. F. 
Cooling and D. B. Smith,® Journal, Inst. C.E., 
1935-36, or in ‘‘ Soil Mechanics Research,” 
by G. Gilboy,* “ Transactions,” Am. Soc. 
C.E., Vol. 98, 1933. 

Although Bell had somewhat over-sim- 
plified the problem, he had clearly demon- 
strated that the practice of estimating the 
angle of internal friction from the angle of 
repose was thoroughly unsound, and conse- 
quently that any calculation based upon that 
assumption was worthless. 

Bell produced formule in which both 
cohesion and internal friction were taken into 
account, and these may be used in some of 
the calculations for retaining walls. 


STABILITY OF EARTH SLOPES 


The stability of an earth slope is dependent 
on the shearing strength of the soil, and that 
is made up of a combination of internal 
friction and cohesion. In well-drained sandy 
soil with a high angle of internal friction and 
no cohesion, the shearing strength depends 
entirely on internal friction, which is pro- 
portional to pressure, and consequently 
increases directly with the height of the bank. 
The result is that a bank or cutting will 
safely stand to a great height with a slope only 
slightly flatter than the angle of internal 
friction. On the other hand, an earth slope 
in clay, in which the angle of internal friction 
is frequently not more than 2 deg. or 3 deg., 
depends for its shearing strength almost 
entirely on cohesion. The result is that the 
height to which a bank can be built, at 
slopes many times steeper than the angle of 
internal friction, is limited, and this is why 
high banks of clay have so frequently failed. 
The following example will show how 





cohesive strength may prove treacherous :— 





Two banks, each 10ft. high, one formed of 
sandy material with an angle of repose of 
30 deg. and the other of clay which has stood 
for years at a slope of 45 deg. It is known by 
experience that a bank of sandy material will 
safely stand to a height of 30ft. with a slope 
of 14 to 1, so that someone cheerfully assumes 
that a clay bank, 30ft. high, would be 
perfectly safe with the same slope. Unfor- 
tunately, this particular clay has an angle of 
internal friction of only 3 deg. with a cohesive 
strength of 300lb. per square foot. Such 
properties would enable it to stand perfectly 
well to a height of 10ft. with a slope of 1 to 1, 
but when the 30ft. bank is built with a slope 
of 14 to 1 a slip occurs and experience 
eventually shows that a bank of this material, 
30ft. high, will not stand at a steeper slope 
than 3 to 1, and for safety it should be 
considerably flatter. 

Although Bell had shown the importance 
of distinguishing between the parts played 
by cohesion and internal friction, it was 
Fellenius who showed how to apply this 
knowledge to the calculation of the stability 
of earth slopes. 

In calculations for the stability of slopes 
it is generally assumed that a tendency to 
slide, due to the absence of lateral support, 
is induced along a “slip surface’ and that 
this tendency is opposed by the shearing 
resistance of the ground which is made up of 
a combination of internal friction and 
cohesion. 

At one time the slip surface was assumed 
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to be an inclined plane, !but Fellenius has 
shown that theshearing resistance required for 
equilibrium isappreciably greater on acircular 
cylindrical slope than on an inclined plane, 
and consequently he assumed that form of 
slip surface in all calculations for the stability 
of slopes. Many other forms of curved surface 
have since been suggested, but so far no other 
form put forward has been shown to give 
shearing stresses appreciably in excess of 
those given by circular slip surfaces. 

In Fig. 2 is shown the cross section of an 
earth slope. The circular arc shows a possible 
slip surface which usually passes through the 
toe of the bank. It will be seen that there is 
a tendency for the shaded area (weight W) 
to slide down the slope with a moment about 
0 of dxW. This moment is resisted by the 
shearing resistance on the circular surface 
multiplied by the radius of the circle. The 
solution of the problem depends upon finding 
the position of the centre of rotation of the 
slip surface along which the greatest shearing 
resistance would be required for equilibrium. 
Fellenius first took the case of a soil that has 
no internal friction, but depended for its 
stability on cohesion alone. He was able to 
solve this analytically and has drawn up a 
table showing the position of the centre for 
a number of different embankment slopes. 
These results may be safely used in the calcu- 
lations, when the angle of internal friction is 
very small, with the knowledge that, if the 
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slope is shown to be stable under such con- 
ditions, the small angle of friction will provide 
an additional safeguard. When the angle of 
internal friction is so large that it must be 
taken into account, the solution can only be 
found by trial and error. For the first 
approximation the position of the centre O 
is assumed from rules given by Fellenius, and 
the cohesive resistance necessary for stability 
calculated. Another point is then taken and 
a similar result obtained. Proceeding in this 
way, and using the results of the previous 
calculations as a guide, the position for 
the highest value of the necessary cohesive 
resistance occurs can soon be found. 

Fellenius shows how to find the cohesive 
resistance graphically by dividing the shaded 
grea into a number of slices and drawing the 
equilibrium polygon, but the present writer 
has found it more convenient to use a semi- 
graphical method somewhat similar to that 
suggested in ‘‘ Soil Mechanics and Founda- 
tions,” by Plummer and Dore’? (Pitman 
Publishing Corporation, N.Y.). 

Details of Fellenius’ method will be found 
in the ‘‘ Proceedings ” of the Second Congress 
on Large Dams, Washington, 1936, where 
he shows not only how to make the calcula- 
tions in the case of homogeneous material, 
but also when the angle of friction varies at 
different levels in the slope. 

Professor Donald W. Taylor has found an 
analytical solution of the problem, which is 
given in a paper entitled “‘ Stability of Earth 
Slopes,”’® Journal of the Boston Society of 
Civil Engineers, July, 1937. He uses an 
approximation which for practical purposes 
gives results in agreement with Fellenius. 
His equation is somewhat cumbersome, but 
he has worked out a large number of examples 
and drawn up a table which can be used in the 
solution of the majority of cases that occur 
in practice. These results have been plotted 
by the Public Roads Administration, Wash- 
ington,?° in a series of curves (see Engineering 
News-Record, February 12th, 1942, page 135), 
by the use of which the solution of simple 
problems can be obtained direct. In “ Soil 
Mechanics,” by Dimitri P. Krynine" 


of slopes is treated in considerable detail. 


Dam During Construction,” Journal, Inst. 


how, under certain favougable circumstances, 
a rapid increase in cohesive strength can take 
place. In this case there was a thin layer of 
clay of very low cohesive strength sandwiched 
between two porous layers underlying the 
foundation. Under these circumstances the 
clay was able to give up its moisture rapidly 
and its cohesion increased appreciably in a 
comparatively short time. she shearing 
strength increased from 2 lb. per square inch 
to 5-21b. per square inch in eight months 
under a load of 1-34 tons per square foot. 
Had it been ermbedded in a large mass of non- 
porous material, generations might have been 
required for such a change to take place. 
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Industrial Research in Great Britain* 
By P. DUNSHEATH, D.Sc. 


ke seems entirely appropriate, at the 
present stage in the history of science and 
industry, bearing in mind the great oppor- 
tunities following a victorious peace which 
we all hope is not very far distant, that we 
should review this question of industrial 
research. I am sure that, even during the 
clamour of war, Atkinson would have sup- 
ported any attempt to formulate ideas on a 
future policy in a subject so vital to the 
prosperity of the country. 


DEMANDS AND OPPORTUNITIES 


The present time provides both reason and 
opportunity for discussing the position of 
industrial research in Great Britain. In the 
first place, experience obtained during the 
latter part of the 1914-18 war, and immedi- 
ately afterwards, indicates that for the same 
expenditure of energy, greater progress can 
be made by taking advantage of the fluid 
state of science following a war than in 
normal times. Secondly, the present war 
period itself has resulted in certain artificial 





* Excerpts from the Llewelyn B. Atkinson Memorial 
Lecture, delivered before the Royal Society of Arts, at 
John Adam Street, Adelphi, London, W.C.2, on Monday, 


and temporary conditions in industry which, 
on the cessation of hostilities, may be rectified 
by the wise extension of research. 


A good deal has been written recently on 
the social relations and functions of science, 
much of which has been directed to show that 
scientific research cannot be completely 
exploited until present forms of government 
have been radically changed. It is certainly 
clear from actual experience in other coun- 
tries that forms of government do exercise an 
important influence on the rate of progress of 
scientific achievement, but much can be done 
on less ambitious and less debatable lines. 
Certain established political conditions may 
be extremely difficult to change, so that the 
course of action most likely to produce 
practical results in measurable time is that 
which accepts them. 

While in the post-war period the interpre- 
tation of national self-sufficiency may result 
in an entirely new conception, it is clearly 
going to be desirable for this country to 
secure the maximum benefits of scientific 
advance on a national scale. d 
Tn the absence of authoritative figures, it is 


A worked-out sample of the application of 
these methods will be found in a paper by 
L. F. Cooling and H. Q. Golder,!* entitled 
“The Analysis of the Failure of an Earth 


C.E., November, 1942. Among the many 
useful lessons that may be learnt from the 
paper is a particularly interesting example of 


penditure on research in different countries, 
but it has been claimed by Professor Bernal 
that whereas the Soviet budget for science jg 
1 per cent. of the national income, ours jg 


the United States three-tenths. President 
Roosevelt’s statement to Congress not long 
ago to the effect that national interest in 
industrial research is one of the greatest 
resources in the arsenal of democracy is 
certainly supported by the position in the 
United States, for in 1940 there were 2200 
industrial corporations maintaining 3500 
research laboratories, and employing 70,000 
workers at a cost of £75,000,000 per annum. 
With our great tradition in science, and 
with the memory of Newton, Watt, Faraday, 
Kelvin, Rutherford, and those other British 
pioneers who laid the foundations, we cannot 
allow these records to go unchallenged. 
Advancement of scientific research in this 
country must not pause until we have shown 
that we are worthy of our heritage and 
have taken every opportunity through this 
powerful instrument—industrial research— 
to advance the future progress of mankind. 


THE PosiTION OF RESEARCH IN INDUSTRY , 


Industrial research in this country, at 
present carried out in many different labora- 
tories and under different organisations, may 
be roughly classified as industrial, Govern- 
ment, and academic. By far the greatest 
contribution is made by industry through its 
own laboratories, the best of which are well 
staffed by highly qualified men and equipped 
on a generous scale. Owing to the absence of 
any up-to-date authoritative list of British 
industrial laboratories similar to those pub- 
lished in the United States, it is very difficult 
to assess the position either as regards work 
carried out or expenditure. Several have an 
annual budget of the order of a quarter of a 
million pounds and there must be a large 
number of firms spending well over £10,000 
per annum. A rough estimate of one branch 
of industry, the electrical, would be a million 
pounds per annum, spent in its own labora- 
tories alongside production, while the total 
for all industry must be many times this 
figure. 

Enormous strides have been made in the 
application of science to industry during the 
period commencing with the first World 
War, but it is still true to say that in many 
industrial concerns what is fashionably called 
the research department is very little more 
than a chemical or testing laboratory for 
checking the quality of batches of raw 
material. Here are to be found those mem- 
bers of the staff who, by training and instinct, 
are best equipped to diagnose chance process 
trouble ; but the popular conception that 
such activities represent scientific research is 
being rapidly discredited. The real research 
laboratory is free of routine testing and 
process problems, and has a long-term policy 
of investigation. A measure of its success 
is the extent to which it provides new know- 

ledge and new principles for the use of 
departments more closely engaged in design 

and production. It is still necessary to prod 

industry to make it devote more attention to 

the provision of special staff and equipment 

for research, and at the same time to separate 

and make adequate provision for the scientific 

control of manufacture. 

The nature of scientific industrial research 

has improved considerably since industry 

became research-minded under the stress of 
war twenty-five years ago. The separation 

of scientific from industrial research no 

longer holds. Industrial laboratories cover 

the whole range of scientific research from the 

most fundamental right up to the stage of 
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where expensive apparatus is required the 
equipment of the industrial laboratory is 
usually far ahead of the academic. 

Industrial research has made most rapid 
progress in the larger concerns, where the 
liabilities of highly paid staff and costly 
buildings and equipment are more willingly 
undertaken. For the same reason, there is 
frequently a large measure of co-operation 
between one firm and another in sharing 
resources. Scientific research provides 
industry with some of the characteristics of 
insurance, and this may account for a tend- 
ency to co-operation with its attendant 
spreading of costs and sharing of rewards. 
The co-operation may take one of two forms : 
a common central research laboratory serving 
a group of firms or factories under one com- 
mon financial control ; or, on the other hand, a 
common research committee of experts repre- 
senting @ branch of industry in which the 
individual firms are in financial competition 
with one another. In the latter case there 
may, or may not, be a central laboratory. 


GOVERNMENT AND INDUSTRIAL RESEARCH 


There is no need in a lecture of this kind, to 
describe in any detail the well-known organi- 
sation through which Government contrives 
to support industrial research, but it may be 
convenient for the sake of completeness to 
focus attention at least on the main features 
of the scheme. 

During the past hundred years or so, 
various Governments of this country have 
made spasmodic gestures in favour of the 
industrial applications of science. The 1851 
Exhibition was a great landmark, as was the 
founding of the National Physical Laboratory 
at the beginning of the century following on 
the establishment by the Germans of the 
Physicalisch - Technische Reichsanstalt at 
Charlottenburg. These events were followed 
by the system of grants-in-aid to the univer- 
sities and Royal Society which indirectly 
helped industry through the spread of 
scientific knowledge. 

The entire scope of scientific research has 
been divided in Government schemes into 
three separate fields—agriculture, medicine, 


and industry, and in the last-named a com-| ,. 


mittee of the Privy Council was set up in 1915 
to develop scientific and industrial research. 
An influential Advisory Council was charged 
with the duties of initiating specific researches, 
establishing institutions for the scientific 
study of utilitarian problems and the 
encouragement of students by means of 
awards. In 1917, the Department of Scien- 
tific and Industrial Research was authorised 
to spend, in addition to its annual vote of 
about half a million pounds, a capital sum 
of one million pounds through research 
associations. 

A number of important establishments for 
carrying out scientific research on a national 
basis are maintained out of Government 
funds administered by the Department of 
Scientific and Industrial Research. The 
principal ones from the point of view of their 
effect on industry are the Nationsl Physical 
Laboratory, the Building Research Station, 
the Forest Products Research Laboratory, 
various Food Investigation Laboratories, 
the Fuel Research Station, and the Road 
Xesearch Laboratory. 

This is not the place, even if there were 
time, to describe these various organisations 
in detail. The first-named, the National 
Physical Laboratory, is, of course, the leading 
national research organisation for the purpose 
of maintaining physical standards, testing 
instruments, and assisting industry by advice 
and experiment as requested. The net 


annual expenditure on the National Physical 


other establishments of the Department of 
Scientific and Industrial Research with 
laboratories in different parts of the country 
have a total annual budget of over £300,000. 
They are entirely national in their outlook and 
their services are available to almost any 
responsible individual or body, although some 
care is required to avoid cutting across other 
efficient services, as, for instance, those of 
consultants in private practice. 

Quite outside the control of the Depart- 
ment of Scientific and Industrial Research, 
but in close technical contact, are the labora- 
tories of the various Government Depart- 
ments. These are of two kinds: civil, 
typified by those of the G.P.O. and B.B.C., 
and Services, such as those of the Ministry of 
Supply, Admiralty, and Ministry of Aircraft 
Production. These various laboratories are 
extensive, well equipped, and attract a good 
type of investigator. The Service labora- 
tories are, of course, engaged almost entirely 
on defence work and are consequently 
shrouded in secrecy, both as to extent and 
nature of work; but there is fairly close 
co-operation between some of them and the 
industrial laboratories. 

The above, then, very briefly indicates the 
outline of present Government support for 
industrial research. It rests on an organisa- 
tion formulated during the 1914-18 war, 
which, to all intents and purposes, remains 
unchanged after twenty-five years. 

THE RESEARCH ASSOCIATIONS 

Turning now to that part of Government 
activity most closely affecting industry, we 
find in the research associations an interesting 
scheme. Although based on a common type 

















TABLE I 
Annual research 
Industry. Annual association Per 
turnover. expenditure. cent. 
£ £ 
Coal .| 145,780,000 | 200,000 0-14 
40,000 iron 
Iron and steel...) 280,585,000 and steel 0-021 
20,000 C.I. 
Electrical engi- 
neering -| 106,853,000 80,000 0-075 
Non - ferrous 
metals ... .| 107,922,000 24,000 0-022 
Yool ...| 129,716,000 24,000 0-019 
Cotton -| 143,672,000 95,000 (includes| 0-066 
rayon and silk) 
Motor and cycle} 136,120,000 17,000 0-012 
Rubber ... 28,069,000 12,000 0-043 
Paint 22,140,000 17,000 0-077 
Linen... «...| 24,026,000 20,000 0-083 
Scientific in - 
struments ...| 11,522,000 8,000 0-070 
Boot and shoe...| 40,180,000 6,000 0-015 
Refractories ...| ° — 13,000 — 
Leather ... 26,032,000 15,000 0-058 
13,000 milling 
és0 ua 4,000 food 
Food, &c. ..| 343,520,000 9.000 confec- f 0-007 
tionery 
Printing ... ..| 105,846,000 10,000 0-009 
Chemicals, dyes, 
drugs ... . 62,000,000 | ) 
Fertilisers, &c. 6,900,000 
Soap, &c. aa 25,700,000 No research associa- 
Shipbuilding ...| 35,814,000 tions 
Plastics ... 7,457,000 
Paper 40,557,000 














of foundation, they are by no means uniform 
in set-up, and form a rather heterogeneous 
assortment. There are twenty of them 
covering a wide range of industries and spend- 
ing about half a million a year on adminis- 
tration and research, one-third of which is 
provided by the Department of Scientific and 
Industrial Research funds and two-thirds by 
the industries concerned. 

The nature of the organisation within the 
association varies over a wide range. In 
some cases the research work is brought 
together in a central laboratory, while in 
others it is spread over the laboratories of the 
constituent members and the universities. 





Laboratory is of the order of £100,000. The}. 


In assessing the extent to which British 


industry is supporting the research associa- 
tion scheme, it is a help to tabulate the 
industries along with their turnover. The 
figures in Table I are taken from the 1935 
Census of Production and alongside are 
shown in round figures the expenditure 
incurred in research as shown in the Depart- 
ment of Scientific and Industrial Research 
report for the year 1937-38. Although the 
comparison is only approximate owing to the 
research associations not exactly covering the 
same divisions of industry as that employed 
in the Census, it does serve to indicate two 
important facts—the importance of several 
industries still outside the scheme and the 
small fraction of the annual turnover allo- 
cated to co-operative research. 

It is almost certain that a closer study of 
industrial statistics would indicate oppor- 
tunities for research, and the figures of 
Table II, again based on the 1935 Census, 
show two features which may easily be 








Tasre II 
j 
Average No. | No. of Net 
employed estab- Net No. of | output 
per lish- output.* em per 
establishment. | ments. ployees.| em- 
ployee 
Cotton spinning : £ £ 
Under 100 278 1,650,000 13,345 123 
1000 and over 10 2,673,000 | 17,539 152 
Electrical 
machinery : 
Under 100 83 659,000 3,520 187 
1000 and over 20 | 13,626,000 | 59,622 228 
Iron and steel : 
Under 100 2732 | 19,851,000 | 104,101 190 
1000 and over 70 | 31,177,000 | 129,651 240 
Non-ferrous 
metals : 
Under 100...) 1120 8,546,000 | 39,625 215 
1000 and dver 16 5,506,000 | 17,409 316 
Chemicals, dyes, 
and drugs : 
Under 100 -| 460 6,645,000 | 16,389 405 
1000 and over} 10} 11,634,000 | 24,634 | 472 

















* Difference between cost of materials and selling price 
of product. 
relevant. The output per employee varies 
hundreds per cent. from one industry to 
another, and, within the same industry, 
consistently increases with size of firm. 


PATENTS AND PUBLICATION 


When there is no immediate practical 
application of a discovery, the usual course is 
for the discoverer, whether in a university orf 
in an industrial laboratory, to announce the 
matter in the form of a scientific contribution 
for the information of any who may be 
interested, and, for those who must examine 
all things froma profit-and-loss angle, it may 
be pointed out that such publication is by no 
means all loss to the announcer. Consider- 
able recompense may result, through the 
prestige so established either to the particular 
individual, to the group of investigators, to 
the industrial concern or university sponsor- 
ing the investigation, or, indeed, on the big 
scale to the country of origin of the discovery. 

While prestige may be the only return for 
the thought and labour expended in certain 
fundamental types of research, the material 
rewards which become obtainable on prac- 
tical application result in the idea assuming 
property value which may be protected by a 
patent. At this stage the question of freedom 
of application of new ideas raises important 
issues. The patent law grants to an inventor 
a monopoly and lays down formal procedure 
for establishing his property rights in the 
invention. From the standpoint of the 
future of industrial research, this raises 
several fundamental issues. In the first 
place, although contrary to the intention of 
the law, it is possible for the benefits of an 





improved design or process to be withheld 








Q 42uIPAgs 
| ae 77) 


‘72448 P HIONNTd § Old 


SAQA 


SSS 


ISS 





NS 
x 


cc 
ss 
A 
— 
5 
Z 
Be 
ae 
en) 
e 














JIZZON NOILDIPMI TING Y “OLY 











SN WN SSK 


2ajuy yang 


VES 





i Z 
|, LLL a LING 
WDLELEEL GaN SNS 7 a ane HEE 
5 Accent LLL 


Uy 
OL ees SZ Wtouvn 
hii aa hia + 


Why 


~ 








I 14 
WU} 


ney, 
| 


meni J 

Y Z Yi y) 
SEEING 5 Y} 
x ~ Y 











Ss 





“d0LV4IV-I0 
WNINONId % LVOTI 


32/3N0 jany 
p2zD41av-3g 


Vn 


Za WwW P x 


Gx SS 


é Old 


od. SS WN SSS 
fom SB SSX 


. 


anyon foujoy d 
aanssaug 110 


5 
YZ 


397210 
19ny P4ly 


SUPE baw nn ze; 
(= Z ide 
YY y ‘ 
Uy, a, by 
d Bee 


SSS SEC 








HN 





| 


¥ N 
23Diq WDD 9004 


id 


99700 41V Bujsnoy yaddny 


| 


SS AQ Q 


Ce ee Ue 
LLL Winjnpuad P 200/47, 
sof aig 





yooy 4D)n0419 


Bursnoy dung 





H 24610m wnjnpuag 


SSS TE SAAS Y} 
= KA, 
Y 





(penowas doo doy) 
vy MOyuY 
IO NOILDZ9IO NI MIIA 





YY 





40}0490-0g 








Uy Y 
Winans , KM, 
SS a We, 








“pobnfinuap 























aly Buysnajay 
u01}180g uadg ul anjDA 





en7 B4ly 





fuajjop 
yong 























(abvd apsoddo vas uoydisosep 40,7) 


ANIONGA-OUAV NVNYUAD AO AIZZON NOILOGCLNI GNV WOLVUAV-AdG ‘dAWOd NOILOAGLNI 

























Fes. 5, 1943 


THE ENGINEER 


109 








from the public by means of a blocking 

atent. Where, in the common interest, the 
new idea ought to be developed, it may easily 
be desirable to compensate the superseded 
industry with a fraction of the profits taken 
from the new one. 

From what has been said in this section it 
is evident. that protection of new ideas by 
secrecy or by patents is a factor which must be 
considered. in the region of applied research ; 
the more competitive the conditions the 
more influence will it have. On the other 
hand, the gap between discovery or invention 
and practical application so often requires .he 
expenditure of large sums of money that 
without adequate safeguards in the way of 
protection to back the investment the 
original ideas may never be brought to 
fruition. 


POSSIBILITIES FOR THE FUTURE 


We have seen that research in British 
industry has gone a long way in the past 
twenty-five years. Many firms are con- 
vinced of its value and are spending large 
sums annually in maintaining laboratories. 
There is also a good deal of co-operative 
effort between firms, both with and without 
jovernment support. University facilities 
are widely used and a supply of scientific 
investigators is being ensured. 

It is sometimes thought that, with industry 
operating on a competitive basis and secrecy 
and self-reliance, essential, effective co- 
operation in research is impossible. Indi- 
viduality in industrial concerns is certainly 
a very real factor. Some organisations decline 
to disclose any information whatever about 
their research activities, nor is it always the 
backward firm which is reticent, as is some- 
times stated. One of the fundamental prob- 
lems to be faced is how to secure the sharing 
of knowledge between these organisations, 
which, by their close contact with practical 
applications of science, know the problems, 
and themselves are producing continuous 
additions to knowledge. 

Fortunately, industry itself is very much 
alive to the needs of the case and only during 
the past few weeks the Federation of British 
Industries has appointed an influential com- 
mittee to examine present facilities and future 
possibilities. 

One of the greatest services that can be 
rendered to industrial research to-day is the 
provision of improved means for the cross- 
fertilisation of ideas. Science and industry 
need to be brought into ever closer contact. 
University scientists must get into the 

factories and workshops of industry and see 
for themselves the many ingenious operations 
and processes going on smoothly day by day. 
Many of them would be surprised at the 
intricacies of, say, a modern papermaking 
machine and, incidentally, such a fresh mind 
might very easily visualise a simpler process 
of felting fibres to replace the present age-old 
method. Interchange of research staffs has 
been talked of for years, but only practised by 


_a@ few of the more progressive firms; such 


facilities for taking refresher courses in the 
universities should be widely extended. 
Committees ,;we have in abundance, but as a 
means of cross fertilisation they cannot com- 
pare in effectiveness with the interchange of 
environment by the actual investigators. A 
form of co-operation which has produced 
valuable results during the war has been the 
close contact between some of the Service 
Departments and the industrial laboratories ; 
this movement should be extended and 
encouraged during the peace. 

By some means or other, Government 
controlled or otherwise, industrial research 


‘does require a live central co-ordinating 
secretariat which would command respect in}The deaerated excess fuel is then led back to 


the industrial world and would be in contact 
with a first-class scientific, technological, and 
patent library. Such a body should main- 
tain a comprehensive and accessible record of 
all researches in progress and completed, so 
as to bridge the gap between discovery and 
application and shorten the present long 
period which elapses between the birth of 
knowledge and its availability for use. A 
valuable service would be the formulation of 
néw problems and their allocation to suitable 
investigators. 

One of the duties of such an organisation as 
envisaged might be to secure secrecy at 
certain stages of an investigation in the 
interest of originating members and to decide 
when, in the public interest, publication is 
desirable. If, further, it could be granted 
the right to extract payment from industry 
for the use of non-patentable newly dis- 
covered scientific principles and to re-invest 
the proceeds in research, we might indeed 
see a remarkable development. 

There would be a possible economy in 
housing together under this one roof certain 
activities of some of the research associations 
—common rooms for meetings and more 
efficient means for the publication of reports. 
It would not be unreasonable to consider 
making the present Patent Office, with its 
library, one of the components of such an 
organisation ; certain it is that for complete 
success there would need to be close contact 
between it and the Comptroller-General of 
Patents. 


A worth-while co-ordinating body would 
also tackle the problem of securing public 
interest. British newspapers could with 
advantage be instructed on the subject and 
the standard of technical news raised far 
above its present low level with consequent 
advantage to the progress of industrial 
research. 

It is perhaps going a long way at the 
present time, but a possible means of carrying 
out these various functions would be the 
setting up of a semi-governmental body 
similar to the B.B.C. Such an authority 
could also be charged with the duty of grant- 
ing licences to industrial concerns to operate 
only on condition that they made adequate 
contributions through their own laboratories, 
or otherwise, to the advancement of the 
science of the branch of industry con- 
cerned. 

Twenty-five years of trial have shown some 
errors. The time has arrived for correcting 
them and so raising industrial research to the 
position which it deserves as an accredited 
national service. If this country is to main. 
tain a volume of export trade in the future 
sufficient to secure essential imports of 
foodstuffs and raw materials, research must 
become a normal activity of every industry 
and not only a service to it. Only by ensur- 
ing that the standard of our industrial pro- 
ducts is higher than similar products of other 
countries can we again secure and maintain 
the position of the premier exporting country 





in the world. 








N our issue of January 22nd we published 
some particulars of the ‘“ Focke Wulf 190” 
single-seater fighter. That aircraft is fitted with 
a ‘ B.M.W. 801” (Bayerische Motoren Werke) 
air-cooled, fourteen-cylinder, radial, super- 
charged engine developing some 1600 H.P. 
In what follows we give a description, based 
on a report received from the Ministry of Air- 
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Petrol Injection System of a 
German Aero-Engine 


the suction side of the fuel pump and the air is 
led back to the tank. Metered fuel from the 
injection pump is delivered through a 3 mm, 
bore steel pipe and swirl nozzle into each 
cylinder. 

The centrifugal deaerator receives fuel 
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craft Production, of the direct petrol-injection 
system with which the engine is equipped. 

The general layout of the fuel supply system 
is shown diagrammatically in Fig. 5. From the 
fuel tanks petrol is led to a double-cylinder 
plunger pump A, which delivers it through a 
centrifugal deaerator B housed in the injection 
pump to the pump gallery, the excess fuel and 
air passing to a pendulum type deaerator C. 










Centrifugal Type 
De-aerator 








through the inlet (Fig. 1, page 108). The fuel is 
swirled round the inside of the tube E by passage 


Air to Tank 
tar iat ons 






Fuel to Engine 
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Fis. 5—FUEL FLOW DIAGRAM 


through two tangential slots, the air and excéss 
fuel being led away from the centre of the tube 
by a 24 mm. nozzle F, Holes in the end of the 
tube allow the deaerated fuel to reach the 
injection pump gallery. To prevent loss of 
fuel from the gallery when the engine is stop- 
ping, a spring-loaded valve, housed in the exit 
nozzle F, closes when the fuel feed pressure 
drops below 4 Ib. per square inch, 

The pendulum type deaerator (Fig. 2) is of 
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the usual Bosch pattern, with the addition of a 
cork float which controls the flow of air from 
the unit. Fuel enters through a port. behind 
the baffle plate G, which is fixed to the swinging 
weight H, and so shaped that the fuel passes 
into the top half of the unit at any pitching 
attitude. The air and fuel then separate, fuel 
dropping to the bottom of the unit and the air 
remaining in the top. To prevent loss of fuel 
through the air outlet J, a cork float K mounted 
on @ spindle attached to the swinging weight 





the tappet and plunger housings directly from 
the engine system through the mounting flange 
duct. A spring-loaded ball valve in the tappet 
housing controls the oil pressure by relieving it 
to the cam chamber, from which it drains to 
the engine crank case. 

The centre of the pump housing forms the 
fuel gallery from which the pumps receive fuel 


after it has left the centrifugal deaerator, the 
tube of which protrudes into the gallery. The 





plunger barrels, shown detailed in Fig. 3, have 





body relying only on the seating of two ground 
faces. 

The bottom return spring carrier V (lig. 1), 
is slotted and recessed to take the button heaq 
of the plunger, and a button peoned loosely 
into the carrier to hold it in position allows 
swivelling on the end of the plunger. The top 
spring carrier is a recessed washer and is carried 
on the slotted portion of the phosphor-bronze 
control pinion W, the slots engaging with the 
T-shaped lug on the plunger. A light helical 
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rises and closes the air exit valve when the fuel 
has reached a certain level. The incoming air 
and fuel forces the deaerated fuel up through a 
hole in the swinging weight and through the 
central port L back to the suction side of the 
fuel pump, and when the level falls the air 
escapes through the valve and leaves the unit 
through the hollow spindle on which the swing- 
ing weight is carried. A small hole connects 
the fiel outlet port with the top half of the 
unit to prevent the formation of an air lock 
when starting. 

By this arrangement the risk of fuel becoming 
aerated is much less than in previous systems, 
as very little fuel is led back to the tanks. 

The injection pump (Figs. 1 and 6) consists 
of fourteen separate pump elements mounted 
in an aluminium alloy body and equally spaced 
found a circumference, which is concentric 
with the pump drive and fuel gallery. The body 
consists of three pieces, the mounting flange M, 
tappet housing N, and pump housing P, the 
three being bolted together by fourteen bolts, 
and the whole assembly bolted to the engine 
through four lugs on the mounting flange and 
tappet housing. The mounting flange carries 
a rubber oil-retaining seal and one-half of 
the pump thrust race, and has a hole drilled 
through it which drains oil from the pump back 
to the engine crank case. 

The splined steel pump drive Q has a hard- 
ened face cam plate R spigoted and fixed to 
it, and is carried on a thin phosphor bronze 
ring bush pressed into the tappet housing, the 
drive shaft being held in position by a thrust 
race which runs between the race in the mount- 
ing flange and a race machined on the back of 
the cam plate. The cam plate has three 
machined cams which give a lift of 12 mm., 
and are so spaced that each cam in turn lifts 
one tappet. The pump drive shaft runs at one- 
sixth crankshaft speed. To accommodate the 
radial thrust imparted to the tappets S flanged 
phosphor bronze floating bushes on floating 
steel pins are used in the rollers, radial grooves 
being cut in the flange and roller thrust faces. 
To prevent the tappets rotating in their guides, 
the lower end of the tappet is cut away to form 
a tongue which slides behind a thin steel ring 
pressed into the casing. The tappets slide in 
holes bored in the aluminium casing and rely 
only on external lubrication which is supplied 
to the space, housing the ring rack T, between 
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two inlet ports which coincide with an annular 
groove machined in the bore of the barrel 
housing. This annular groove is connected by 
@ common passage to the fuel gallery by drilled 
holes. The barrels are not rigidly located cir- 
cumferentially, but are held by a circular dished 
washer pressed tightly into the casing, the 
dished portion having several cuts around the 
inner circumference, allowing the washer to grip 


the barrel at its smaller diameter. Two holes 
Boost 
Pressure A 
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FIG .7—AUTOMATIC MIXTURE CONTROL DETAILS 


are provided in the top end of the barrel 
to enable it to be correctly positioned with 
a jig or tool to allow individual adjust- 
ment of fuel delivery. A groove on the inside 
of the barrel receives fuel for lubrication by 
a hole drilled in the barrel to meet the annular 
groove in the casing. An adaptor screwed 
into the casing in a bakelised fabric washer 
clamps a check valve U (Fig. 1) against the 
larger end of the barrel, thus positioning it 





axially, the joint between the barrel and valve 





spring, one end of which is attached to the 
pinion and the other located in a hole in the 
casing, is wrapped round the plain portion of 
the pinion body to eliminate backlash between 
the pinion and ring rack. This rack runs on a 
spigot machined on the outside of the deaerator 
chamber, and is turned by the engine control 
unit through a spindle X and gear, which 
meshes with one of the pump element pinions. 
This latter pinion is not fitted with a backlash 
spring. A thin steel washer is placed between 
the end of the pinion and the split dished washer 
which holds the plunger barrel, to form a 
smooth rubbing surface for the end of the pinion 
body. 

Unlike the previous injection pumps 
examined, the metering of fuel to the engine 
is done by two helical grooves cut round the 
top of the plunger, which, when the plunger is 
rotated, vary both the point of injection and 
cut-out. Only one of the two ports in the 
plunger barrel is used for metering, the lower 
one being a pressure balance hole. 

The automatic mixture control unit (Fig. 7) 
is similar to those used on previous German 
radial engines, although the capsule assembly 
has been altered. A bakelised fabric casing A 
and cover B house the capsule assembly and 
are bolted to the face of a servo unit. Two 
bakelite tubes are connected to either side of 
the casing, both being connected to the peri- 
phery of the supercharger volute casing, the 
smaller pipe being blanked off at the joint. 
Provision has thus been made to circulate 
boost air through the capsule casing for tem- 
perature correction, bakelite tubes being used 
to conserve heat. 

The capsule stack consists of four separate 
capsules which are carried in a steel housing. 
The three large capsules are sealed and contain 
air at ground level pressure, while the interior 
of the small one is open to the atmospheric 
pressure in the engine bay through a hole drilled 
in the screwed spindle C for fuel delivery back- 
pressure correction. A conical spring is placed 
between the capsule stack and the mushroom- 
headed spindle which transfers motion of 
the capsule stack to the servo unit to damp 
vibration in the servo unit. To adjust the 
datum of the unit by external means, a 


worm gear is provided in the cover B, which. 


meshes with teeth cut in a tube fixed to the 
small capsule, thus turning it on the screwed 
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spindle C, which is held to the top of the capsule 
housing. The servo-piston is connected by 
linkwork to the spmdle X (Fig. 1), of the injec- 
tion pump master control pinion. A graduated 
quadrant indicates in degrees the injection 
pump plunger rotation by a pointer attached 
to the final link. 

The injection nozzle (Fig. 4) is a combination 
of the swirl type nozzle used in the “‘ Jumo 211 ” 
engines and the Bosch pintle type used in the 
‘““B.M.W. 132” engines, but has a fixed pintle 
in the nozzle outlet. Fuel enters the nozzle 
through a filter D, which is a finely threaded 
and fluted body, pressed into the adapter E. 
Fuel flows down one pair of flutes, through the 
enclosed threads into the other pair of flutes 
and on to @ ball check valve, leaving behind any 
foreign matter too large to pass through the 
threads. The ball check valve is held in position 
by the screwed adapter E, and prevents the 
loss of fuel from the pipe line when the engine 
is not running. The fuel is swirled by a three- 
start helical thread cut in the end of the hollow 
nozzle spindle F, which is pressed into the body. 
A ground washer provides a means of adjusting 
the spindle relatively to the body. On leaving 
the helical threads, the fuel is guided by a 
conical pintle machined on the end of the nozzle 
spindle to form a hollow swirling cone of 90 deg. 
angle. 








Sixty Years Ago 





A Metat BALLoon 


In our issue of February 9th, 1883, we gave 
some particulars of what we would now describe 
as an all-metal airship, which had been designed 
by Count Buonaccorsi di Pistoja. It would 
appear that the Count had not actually con- 
structed his airship, but his proposals had been 
‘subjected to a minute examination and to 
experimental demonstrations on the part of the 
Austrian Society of Architects and Engineers.” 
The body of the balloon, it was stated, was in 
the shape of a fish laid on its side and was com- 
posed of aluminium strengthened with steel 
ribs. The form of the body was said to be such 
as to give the least possible air resistance to 
forward motion. In addition .its flatness in the 
horizontal plane caused it to give something of 
a parachute effect. The motive power consisted 
of an engine of 10 N.H.P., supplied with steam 
by an upright tubular boiler, the engine weighing 
12 ewt. to 14 cwt., or about 1} ewt. per horse- 
power, a figure which, it was added, had nothing 
essentially impracticable about it. The engine 
drove ten screws, each about 64ft. in diameter. 
Four of these screws were used to obtain forward 
propulsion and six for controlling or imparting 
vertical motion to the airship. When the 
balloon was filled with gas its weight exceeded 
its buoyancy by about 220lb. Ascending 
motion was imparted to it by means of the 
vertical screws, while the descent was regulated 
by varying the force developed by the screws 
and by the parachute action of the body. It was 
remarked in conclusion that the invention had 
“more elements of sterling merit about it than 
many of the modern theories as to aerial loco- 
motion which were based on motors being con- 
structed which only weighed 13 Ib. to 15 Ib. per 
horsepower.” ... Radial air-cooled aero- 
engines of to-day weigh as little as 1} 1b. per 
horsepower, sometimes even less. 








A SELF-sUPPORTING DomED Roor.—An interest- 
ing experiment in steel construction has been 
carried out by the Chicago Bridge and Iron Company, 
which specialises in steel tanks for the storage of 
liquid. Needing a canteen for its employees, its 
experts got out designs and the company has made 
a hall with a steel dome of 80ft. span, 20ft. 3in. 
rise, built up of preformed dished sections of fin. 
steel plate, all butt-welded. This dome rests on a 
cylindrical straight side wall, 8ft. high, of }in. plate, 
which gives a clear height at centre of dome of 
28ft. 3in. Round this is an annular lean-to, in 
which are the kitchen, service bars, cloakrooms, 
and equipment to warm the building, raising the 
ground diameter to 108ft. The company built it 
“to demonstrate that thin steel plates are satis- 
factory for self-supporting dome roofs of wide 
span.” It has no windows. ° 


American Engineering News 





Ore-carrying Steamers 


In the navigation of the Great Lakes 
of North America a special feature is the fleet 
of large steamers engaged in carrying iron ore 
from shipping ports at the head of the lakes to 
ports on the lower lakes which serve the great 
iron and steel manufacturing centres. As a 
rule these ships return light, since navigation 
is closed by ice for several months and vast 
quantities of ore must be stocked for winter 
supply. They are loaded by gravity from high 
piers or wharves, and unloaded by huge 
machines. Record cargoes reach 17,000 and 
16,500 long tons. With increased demand for 
iron and steel under war conditions several new 
vessels have been built to bring down an ade- 
quate supply of ore. Typical of the latest ‘ ore 
boats ” are five built for the Pittsburgh Steam- 
ship Company’s fleet. In general dimensions 
they are 640ft. long, 67ft. beam, and 35ft. 
deep, with a maximum draught of 24ft., and 
displacement of 23,960 long tons on this 
draught. Gross tonnage is 10,450. Three cargo 
holds have a capacity of 625,000 cubic feet, or 
18,600 tons deadweight. A single screw, 17}ft. 
in diameter, is driven at 90 revolutions by cross- 
compound, double reduction, helical geared 
turbines of 4400 S.H.P. The high and low- 
pressure turbines drive on to the shaft and the 
reversing turbine is at the exhaust end of the 
low-pressure turbine. Fuel consumption is 
0:86 lb. per S.H.P. per hour, with efficiency 
about 30 per cent. above that of reciprocating 
engines in the same service. The hull has both 
longitudinal and transverse framing, and is 
largely welded. It has to be of substantial 
construction in view of the very severe storms 
encountered. There are eighteen cargo hatches, 
1lft. by 43ft., spaced 24ft. between centres. 
Steel hatch covers, which require no tar- 
paulins, are handled by an electric crane 
travelling along rails on the deck. Two water- 
tube boilers provide steam of 400 1b. pressure 
at the turbine inlet, and are fed by mechanical 
stokers. Deck machinery includes six elec- 
tric mooring machines and two electric wind- 
lasses. The steering gear is of electric-hydraulic 


type. 
Briquetted Metal for Foundry Cupolas 


In recent years there has been increas- 
ing use of briquettes of cast iron borings and 
steel chips or turnings in the foundry cupolas 
of large American machine works. It has been 
increased by the war emergency as a means of 
supplementing the inadequate supply of scrap. 
At one plant having several cupolas there are 
two briquetting machines, which can deliver 
600 tons of cast iron borings and 1000 tons of 
steel chips per month. With this output the 
works can sell much of its accumulated plate 
and miscellaneous steel scrap. The various 
kinds of iron are not separated, but after being 
mixed in a stock pile, loaded into railway trucks 
by crane magnets and delivered to the hoppers 
of the presses, the average content is 1-75 per 
cent. silicon and 3-30 carbon. Steel chips, 
however, are classified as alloy and non-alloy, 
the former being sold. The non-alloy chips 
are subdivided into large and small, of which the 
former go direct to the foundries and the latter 
to the briquetting presses, after going through 
a crusher having a capacity of 15 tons per hour. 
From a hopper or bin they pour into the cylin- 
drical dies, where a ram forces them against an 
anvil block with oil-hydraulic pressure of 
1500 lb. As the ram is withdrawn the briquettes 
fall through the dies and are carried off by a 
conveyor. The dies are of hardened steel, 
4%in. in diameter, and the briquettes are 3}in. 
to 4in. long, weighing 9 Ib. to 12 Ib. and having 
a density of 87 per cent. of solid metal. Steel 
chips cause much heavier wear, and with them 
the machine makes only twelve strokes per 
minute, as against thirteen when briquetting 
cast iron borings. The cupola operators prefer 
briquettes to the ordinary scrap, but they are 
not used on the first four or five charges, placed 





before the blast is turned on, as the oil on the 


steel chips would make a dense white smoke 
until the flame reached the level of the charging 
floor. This oil has no effect on the analysis. 
An average charge is made up of 15 per cent, 
pig iron, 10 per cent. bundled salvaged material. 
20 per cent. steel briquettes, 17 per cent, cast 
iron briquettes, and 38 per cent. cast iron scrap, 
gates, sprues, &c. Special irons are made with 
as high as 40 per cent. steel and 30 per cent. 
cast iron briquettes. 


Coal Situation in the United States 


With the restrictions now imposed 
upon oil and gas as fuels, coal consumption is 
increasing rapidly, but the indications are that 
the supply will be ample for power plants, 
industria] plants, and residences. For steam 
power plants that must convert their boilers 
from oil to coal, mechanical stokers are used 
more generally in the smaller plants, but many 
large plants are installing pulverised coal 
apparatus. Common remedies for the trouble- 
some clinkers that form in the fuel bed, when 
high combustion rates are required, include 
water-cooled grates, air-cooled refractory walls, 
and the treatment of the coal with inert 
materials which modify the clinker, A better 
way may be to carry finely pulverised material 
of high-fusing, non-fluxing qualities into the 
fuel bed by means of the air required for com- 
bustion. While oil is used extensively for 
metallurgical and ceramic furnaces, coal is 
practicable in many cases, and with coals having 
ash or high-fusing temperature, furnace tem- 
peratures of 2600 deg. Fah. may be obtained. 
For furnaces requiring at least 2 tons of coal 
per hour, individual direct-fired pulverisers 
may be used, but where many furnaces are 
grouped or a large furnace requires many small 
burners, a direct-fired circulating system may be 
installed. In this method coal is circulated in a 
pipe circuit and drawn off for individual burners 
at various points on the circuit. A pulveriser 
in the circuit maintains the coal and air mixture 
at constant density. Stationary, marine, and 
railway users of coal have greatly reduced fuel 
consumption, but American naval and ocean- 
going ships use mainly oil. In recent years oil 
has been used increasingly for house heating, 
and is now about 30 per cent. of the fuel for this 
purpose. But conversion to coal is difficult, 
and in some cases impracticable, so that trouble 
and discomfort may be felt this winter. The 
coal industry is blamed for neglect in develop- 
ing this field, and is being urged to give atten- 
tion to the design of better automatic stokers 
and freedom from smoke and dust in coal 
consumption. 








Tue Late Mr. E. P. Wrixcu.—The death is 
announced of Mr. E. P. Wrinch, at Loughborough, 
on January 25th. He was for many years works 
manager and chief engineer of Petters Ltd., Yeovil, 
and during the last four years was works manager 
of the engine division of the Brush Electrical Engi- 
neering Company, Ltd., of Loughborough. Mr. 
Wrinch, who was fifty-eight years of age, started 
his career with a Colchester engineering firm, and 
afterwards was employed in Chelmsford and by 
Coventry Ordnance Works, and the B.T.H., joining 
Petters Ltd. in 1914 as charge hand. Upon the 
retirement of the late works manager, Mr. Easthope, 
in 1924 he was appointed to that position. He 
specialised in the “line” production method, a 
system which has continued in the shops of the 
company to this day, and brought it to a high state 
of efficiency. On two occasions he personally 
arranged for the movement of an entire factory 
equipment over hundreds of miles, and its installa- 
tion under new conditions. The first was in 1928, 
when the equipment of the large works of Petters 
(Ipswich), Ltd., formerly Vickers-Petters, Ltd., 
was moved to Yeovil. The second was in 1938 and 
consisted of moving the machinery and key personnel 
from Yeovil to the works of the Brush Electrical 
Engineering Company, Ltd., at Loughborough. 
The speed with which this heavy plant, weighing 
thousands of tons, was transferred over 200 miles 
and reinstalled in full operating conditions, within a 
few weeks, reflected the energy and ingenuity 
of his character. In 1934 he added to his 
duties the responsibility of chief engineer and 
assistan tto Captain R. C. Petter, a director of 





Petters, Ltd. 
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With a view to the conservation of paper, |. 


readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 

*.* If any Subscriber abroad should receive THE ENGINEER in 


the paper is obtained. 
venience, if suffered, can be remedied by obtaining the paper 
Seed From thoi, 
*,* For Subscription rates, see page 2 of Advertisements. 
*,* All letters intended for insertion in THE EN 
ions should be accompanied 
| cwtion, not necessarily for ication, but as a 
a "No notice whatever ean be taken of anony- 


+,* me ERE can be given to return drawings or manu 
scripts ; correspondents are therefore requested to keep copies. 
CF ANGES OF ADDRESS 
*,* Will Subscribers please note that in all advices regarding 
“changes of address it is necessary to have both old and, new 
en en cao teen by towns. Advices 
of this pm ote rst post Wednesday 
“gg 


? 28, Essex Street, Strand, 


Lonion, W.c2. 
Telegraphic Address : “ Engineer Ne per, Estrand, London.”’ 
CENtral (10 lines). 


Telephone : 








Half - Yearly Index 
With the object of conserving paper, the number 
of copies of the Index to Volume CLXXIV will 
be limited. Copies will be sent to all Institutions 
and Public Libraries on our mailing list, and sub- 
scribers may obtain copies on application gratis 
and post free. 








DEATH 





On January 3lst, ArTHuR THomMson Maryon, of 
Merryweather and Sons, Ltd., Greenwich, 8.E.10, aged 73. 








RESEARCH IN INDUSTRY 


In view of Llewelyn B. Atkinson’s interest 
in industrial research, it was very appropriate 
that that was taken as the subject of the first 
Atkinson Memorial Lecture delivered at the 
Society of Arts on Monday last. by Dr. Percy 
Dunsheath, chief of the research department 


._jout animadversions on its backwardness. 


name | research laboratory 


of Henley’s Telegraph Works. The lecture 
was an admirable review of industrial 
research in Great Britain. Some excerpts 
from it will be found in other pages of this 
issue, and particular attention no doubt will 
be paid to the concluding passages, in which 
the lecturer outlined a scheme for the estab- 
lishment of what might be called, in modern 
jargon, a Clearing House for Research, 
though its duties would extend beyond the 
co-ordination of research to means of 
encouraging it. 

British research is never mentioned with- 


Dr. Dunsheath was more sparing of blame 
than some of his predecessors, and he did 
hint that in making comparisons with other 
countries, particularly America, we are not 
always contrasting like with like. Here we 
think of research as something rather 
academic, something at which laboratory 
minded people work. But in America, if the 
more famous industrial laboratories may be 
taken as typical, the greater part of research 
is devoted to practical developments, often 
by trial and error. The workers require to be 
workshop minded rather than laboratory 
minded, and a good designer, or a good 
mechanic, may be just as valuable as a 
scientist. In the electrical industry we have 
a few examples in this country of similar 
laboratories. But they can only be run by 
very large firms. Smaller firms do the same 
class of work without calling it research and 
without an ad hoc organisation. Because of 
this difference of interpretation of a word, 
critics are often not quite fair to British 
research. Moreover, as Dr. Dunsheath indi- 
cated, there is no authoritative list of British 
industrial laboratories similar to those pub- 
lished in the United States, and in conse- 
quence “it is very difficult to assess the 
position either as regards work carried out 
or expenditure.” His definition of a “ real 
” is one that is “ free of 
routine testing and process problems, and 
has a long-term policy,” and he elaborates 
this definition when he says “It is still 
necessary to prod industry to make it devote 
more attention to the provision of special 
staff and equipment for research and, at the 
same time, to separate and make adequate 
provision for the scientific control of manu- 
facture.” The italics are ours. Bearing this 
distinction in mind, it is of interest to turn 
to a table reproduced in the lecture. In it 
the annual turnover in pounds sterling spent 
by industries on research associations is 
set against the sums devoted to research by 
those industries. The percentages look very 
small indeed, but we suggest that they are 
hardly fair to industry. For example, 
electrical engineering is credited with an 
expenditure of only £80,000 per annum in 
1935, whereas the lecturer himself estimates 
that that industry spends over a million 
pounds per annum on research “in its own 
laboratories alongside production.” 

Since it is clear, as Dr. Dunsheath 
says, “that it is very difficult to assess the 
position either as regards work carried out 
or expenditure,” we may comfort ourselves 
with the reflection that if British industrial 
research still leaves much to be desired, it is 
not, if like be contrasted with like, quite so 
backward as its accusers assert. Indeed, 
Dr. Dunsheath makes a handsome admission 


British industry has gone a long way in the 
past twenty-five years,” he says. “ Many 
firms are convinced of its value and are 
spending large sums annually in maintaining 
laboratories. University facilities are widely 
used and a supply of scientific investigators 
is being ensured.” His conclusion is that we 
have a good basis for further developments, 
and his proposal that,’ by some means or 
other, Government controlled or otherwise, 
industrial research would be the better for 
“a live central co-ordinating secretariat, 
which would command respect in the indus- 
trial world,” and would, amongst other duties, 
formulate new problems and allocate them 
to suitable investigators, will no doubt 
receive the attention which it merits. 


The Replacement of Machinery 

It used to be the proud boast of British 
engineers that the machines they made never 
wore out. There are to this day engines in 
service that were built well over a century 
ago, machine tools that were young in the 
boyhood of our fathers, and locomotives 
that have worked for thirty years at least 
and are as good for as many more. There is 
no reason for believing that modern products 
will be less enduring than those of the past. 
Knowledge of stresses and strains is greater 
than it was, the endurance of metals under 


reducing or obviating wear have been found. 
Furthermore, new engineering materials to 
meet special conditions, like high tempera- 
tures or corrosive atmospheres, have been 
invented. It is true that engineers are 
demanding far more of the materials than 
their fathers did, but the qualities have 
advanced pari passu with the services 
exacted,’ and it may therefore be said, 
roundly, that the expectation of life of first- 
class machines is just as high as it ever was, 
if not higher. 

What, then, causes the scrapping of old 
machines? As often as not nothing but their 
relative inefficiency. But efficiency and 
economy are not synonyms. The capital 
value of machinery is commonly written off 
in fifteen years. Hence, since an old machine 
bears no capital charges, it may pay to use it 
instead of replacing it by a new one, which 
for fifteen years would have to pay for itself. 
So it comes about, as everyone knows, that 
there is a disinclination to get rid of old 
machines as long as they will do their work. 
There is, moreover, another restraining force 
which those who look on the surface of things 
never see. Many machines work in sequences 
or chains, and it is difficult to alter one link 
without disturbing all the others. One may 
see that on the large scale in works which have 
grown up from small beginnings. The 
organisation and equipment have evolved 
gradually into a fairly well-unified system, 
and a single alteration may upset the whole 
lot. Hence elderly works are nearly always 
inefficient in some respects and con- 
trast unhappily with new works laid out 
on an empty field. It comes about from such 
causes as we have mentioned, and there are 
several more, that since machines do not 
wear out rapidly of themselves, there is a 
disinclination to replace them. In the light 
of modern economics that is objectionable, 
for it means that there is less employment on 
replacements and less circulation of money. 








that we are progressing. “Research in 


Tn fact, it is hardly an exaggeration to say 
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that economists of the future will regard it 
as an unpatriotic action to keep old machines 
in use or to buy second-hand ones. It is 
common knowledge, and for that reason 
open to some suspicion, that American engi- 
neers made machines deliberately to have 
short lives, Their guiding principle was that 
any machine would be outdated in a few 
years and that to retain it in use was false 
economy. But it happens that unless a 
machine begins with enduring qualities its 
accuracy rapidly falls off. With few excep- 
tions, machines must’ be made well or they 
are no good at all, even for a few months ; 
we cannot make one that will be perfect for 
three or four years and then quite suddenly 
cease to be of any value. 

It is clear from this brief exposition of a 
quite familiar subject that if the economists 
of the future decide that old machinery must 
not be retained, they must facilitate by all 
practicable means the raising and use of 
capital for replacement. There are already 





not wanting people who complain about 
“ undistributed profits,” but unless machine 
users are allowed and encouraged to build 
up reserves, it will be impossible to find means 
for the wholesale replacement of plant at 
fairly frequent intervals. The encourage- 
ment might, for example, take the form of 
greatly reduced income tax on sums set 
aside and earmarked for capital expenditure. 
An idea of that kind seems to have influenced 
the Chancellor of the Exchequer when he 
agreed that one-fifth of E.P.T. should be 
refunded after the war under the proviso 
that it must not be distributed as dividend. 
But the income tax still remained, with the 
consequence that instead of 20 per cent. of 
the E.P.T., only 10 per cent. will be avail- 
able towards the great expenses of recon- 
struction after the war. Furthermore, in 
@ great many cases costs have been cut so 
fine that there is no excess profit, and firms 
will find it difficult to raise the large capital 
sums needed for re-equipment. 








The Mechanicals in 1847 





{HE Institution of Mechanical Engineers 

has recently received a copy of the 
“ Rules, Regulations, and List of Members ” 
of the Institution dated 1847, which must be 
the first issue after its foundation. The gift 
is from Mr. W. O. Williams, nephew of 
William Buckle, of Boulton, Watt and Co., 
Soho, who was one of the founders and a 
Member of Council. By the courtesy of the 
President of the Institution, Colonel S. J. 
Thompson, we have been favoured with a 
photostat copy of this interesting docu- 
ment.’ Needless to say, the original is being 
religiously preserved. It is a small 12mo, 
of twelve pages only. 

The objects of the Institution are thus 
succinctly set forth: ‘‘ This Institution has 
been formed to enable Mechanics and Engi- 
neers engaged in the different manufactories, 
railways, and other establishments, to meet, 
correspond, and by a mutual interchange of 
ideas respecting improvements in the various 
branches of mechanical science, to increase 
their knowledge and give an impulse to 
inventions likely to be useful to the com- 
munity at large.” How well these objects 
have been implemented is too widely known 
to need comment. 

The “ List of Officers for the Year 1847” 
of the Institution is worth transcription. 
With George Stephenson, of course, as Pre- 
sident, were associated as Vice-Presidents 
Joseph Miller, Charles Beyer, James Edward 
McConnell, while as Members of Council, 
besides William Buckle aforesaid, were 
Edward Humphrys, Benjamin Fothergill, 
Joseph Radford, and E. A. Cowper. The 
Secretary was Archibald Slate ; his address, 
“Tube Works, Smethwick,’’ was that of 
his business, so that apparently a settled 
home had not then been acquired. ‘ Their 
works do follow them,” and a few bio- 
graphical notes about them will serve to recall 
their labours to the notice ot the present 
generation. 

Joseph Miller (1797-1860) received his early 
training under Murdock at Soho Foundry, 
Birmingham. In 1822 he joined John 


Barnes,.a godson of Watt, and another 
Soho man, in establishing the engine works 
at Glasshouse Fields, Ratcliff, for the making 





of marine engines, for which the Thames was 
then so celebrated. Among other vessels 
that were engined was the “ Iberia,” the first 
mail steamer of the P. & O. Company. In 
1835, on Barnes going to France, the firm 
became Miller and Ravenhill, later, in 1846, 
Miller, Ravenhill and Salkeld. Many were 
the engines constructed by these firms for 
H.M. Navy. Miller retired in 1852 and went 
to live in Virginia, U.S.A., where he died. 
His engines were known for their attention 
to design and appearance, and from their 
lightness in weight—indeed, these were 
characteristics of English engineers’ produc- 
tions at that period. Miller was a F.RS., 
a member also of the “ Civils,’’ and a man of 
artistic and literary tastes. 

Charles Frederick Beyer (1813-76) was 
born at Plauen, Saxony, and was educated at 
Dresden. Coming to this country, he found 
employment as a draughtsman with Sharp, 
Roberts and Co., of Manchester, eventually, 
after eighteen years’ service, rising to chief. 
After the dissolution of partnership with 
Roberts in 1843 he became manager. In 
1854 he joined Richard Peacock in establish- 
ing the: celebrated Gorton Foundry. His 
locomotives were distinguished by great 
elegance of design. He was a Vice-President 
of the Institution and also a member of the 
“ Civils.” His death took place after a con- 
siderable period of ill-health. 

James Edward McConnell (1815-83) was 
born at Fermoy, Co. Cork, where his father 
had a prosperous foundry business. He was 
left fatherless at four years of age and was 
brought up by an uncle. He obtained em- 
ployment with Claud Girdwood and Co., of 
Glasgow, and served also with Messrs. Vernon 
and Co., of Liverpool. In 1842, on the 
recommendation of Edmund Bury, he was 
appointed locomotive engineer of the Bristol 
and Birmingham Railway, which was a step 
to the post of locomotive superintendent of 
the London and North-Western Railway, 
Southern Division, which he served with dis- 
tinction for eighteen years. He resigned in 
1862 to engage in practice in Westminster, 
and from 1871 for ten years he was in partner- 
ship with William Marshall. He was on the 
juries of the International Exhibition, 


London, 1862, and of Paris, 1867. He was 
also a member of the “Civils.” He died in 
1883, after a fortnight’s illness. 

Edward Humphrys (1810-67) was born at 
Bristol, and had a most varied experience. 
Apprenticed in Liverpool he worked in 
South Wales; he became assistant superin- 
tendent of the London and Dublin Steam 
Navigation Company ; manager of Rennie’s 
engine works at Blackfriars; and from 
1849-52 he was Chief Engineer at Woolwich 
Dockyard. He is best remembered as in 
partnership with John Tennant and David 
Stewart Dykes in 1852, afterwards in 1857 
Humphrys and Tennant, as marine engineers 
at Deptford Pier. He was largely concerned 
with the introduction of the compound engine 
for marine purposes. He was distinguished 
by original talent and inventive ability. He 
was a member both of the “ Civils’ and of 
the Naval Architects. He died at Nice after 
a long illness. 

Benjamin Fothergill (1802-74) was the 
fidus Achates of Richard Roberts, whom he 
joined in 1825, when the latter was busy 
inventing the spinning mule. During the 
next twenty years he was successively fore- 
man and manager for Sharp, Roberts and 
Co., at the Globe Works. From 1845 to 
1850 he was in partnership with Roberts and 
Robert Graham Dobinson as textile machin- 
ists. He laid out the Machinery Hall for the 
Great Exhibition, 1851, at the Crystal Palace. 
He installed cotton machinery on the 
Continent, and became recognised as an 
authority on the subject. It is regrettable 
to have to state that he died in poverty. 

Joseph Radford was the proprietor of 
St. George’s Foundry in Manchester, and 
there came into contact with George Stephen- 
son over the Liverpool and Manchester 
Railway ; hence probably his election as a 
member, for he was the least distinguished 
of the officers. 

William Buckle (1794-1863) was brought 
up at Soho Foundry, and was manager of 
Boulton’s Mint for more than thirty years 
before his appointment as Superintendent of 
the Operative Department at the Royal 
Mint for the last twelve years of his life. 

Edward Alfred Cowper (1819-93), son of 
Edward Cowper, Professor of Engineering at 
King’s College, and well known as an inventor 
of printing machinery, was apprenticed to 
John Braithwaite, at St. Pancras, and while 
there invented the detonating fog signal for 
railways. In 1841 he went to Fox, Henderson 
and Co., of Birmingham, the firm which 
carried out the design and erection of the 
Crystal Palace in 1851. Cowper was respons- 
ible for the design of the machines which 
were used in the mass preparation of the 
material. His was the design for the iron roof 
of New Street Station, Birmingham. In 1851 
he started as a consulting engineer in London. 
He was an early advocate of the compound 
engine, and invented the “hot-pot” or 
steam-heated intermediate receiver. Perhaps 
his most far-reaching invention was the fire- 
brick hot blast stove for blast-furnaces in 
1859-87. He was endowed with that rare 
combination of mechanical instinct, practical 
experience, and theoretical knowledge. He 
was President of the Institution in 1880-1. 
He was also prominent at the “ Civils,” and 
he was a founder of the Iron and Steel 
Institute in 1874. 

Archibald Slate (1815-60) was born in 
East Lothian and educated at Edinburgh 
High School. He was apprenticed to Claude 
Girdwood and Co., of Glasgow, and had a 
most varied experience. At the time of the 
founding of the Institution he was reorganis- 
ing the works of the Birmingham Patent 





Tube Co. He took an active part in estab- 





114 


THE ENGINEER 





Furs, 5, 1943 


———— 








lishing, in partnership with A. P. Cochrane, 
the ironworks at Middlesbrough of Messrs. 
Cochrane and Co., which did so much work 
for the Exhibition of 1851. After several 
years he retired with health impaired, and 
died at the early age of forty-five. He, too, 
was a member of the “ Civils.” 

It is notable how many of the other 
members in the list—there were but seventy 
all told—were men who have left their mark 
on our profession. Railway and locomotive 
men predominate, as one would expect, to 
the extent of about one-third of the whole 
membership. Again, seeing that the head- 
quarters was at Birmingham, most of them 
were stationed in the Midlands or Lancashire. 
There was only one foreign member, Chevalier 
Gerhard Moritz Rontgen, of Rotterdam, who, 
it will be recalled, introduced the compound 
marine engine in 1828. Apart from him, there 
was only one other member residing abroad, 
Matthéw Leahy at Boulogne. 

One of the stated duties of members is 
intriguing: “‘ Every member shall lay at 
least one communication per annum before 
the society tending to advance professional 
knowledge, or shall pay £1 fine towards the 
library funds in case of his non-compliance.” 
Unless by “contribution ’’ was construed 
taking part in discussions, judging by the 
published “ Proceedings,” all we can say is 
that members did not live up to their regula- 
tions, or else the library fund benefited hand- 
somely from the fines ! 








Obituary 
FRANK STURDY SINNATT 


THE science of fuel research has lost a 
distinguished worker, and the nation a 
devoted servant, by the death, on Wednesday 
last week, January 27th, of Dr. Frank Sturdy 
Sinnatt, Director of Research at the Fuel 
Research Laboratory of the Department of 
Scientific and Industrial Research, at Black- 
wall Lane, East Greenwich. Dr. Sinnatt, 
who was only sixty-three years of age, died 
at his home, 4, Hillside, Grooms Hill, 
Greenwich. Although he was born in Jersey, 
Dr. Sinnatt came of Lancashire stock and 
received his education privately at the 
Central High School and at the Manchester 
School of Technology. He was early 
interested in fuel and its problems, and was 
appointed Lecturer in Gas Chemistry, and 
later became head of the Fuel Department of 
the College. At a later date he was appointed 
Lecturer in Fuels in the University of 
Manchester, and after taking his M.Sc. 
(Tech.) degree, gained the D.Sc. degree. 
During the last war he served for a 
time in France with the Special Brigade, 
R.E., but was soon invalided home, and 
received the M.B.E. (Military) honour. From 
1916 until 1922 he commanded the Officers’ 
Training Corps at Manchester University. 
In 1918 the Lancashire and Cheshire 
Collieries decided to form a research associa- 
tion, and Dr. Sinnatt was invited to become 
its Director: of Research. He soon got to 
work on the pioneer task of making a 
systematic survey of these two important 
coalfields. About that time the Fuel 
Research Board was set up, and Dr. Sinnatt 
succeeded Professor Lander as Superin- 
tendent of the National Coal Survey in 1924, 
and as Director of Fuel Research in 1931. 

He was closely associated with the work of 
the coal survey for many years, and he 
brought to that work enthusiasm and personal 
guidance, which gained the confidence of the 
coal industry and the survey staff. The 
detailed work of surveying Britain’s coal 








supplies is now nearing its close, and the 
name of Dr. Sinnatt will always be associated 
with that important national task. Along- 
side his work at the Fuel Research Labora- 
tory, Dr. Sinnatt found time to serve on 
Government Committees, and on the Councils 
of the Institution of Mining Engineers and 
the Institute of Fuel. He was an honorary 
member of the Coke Oven Managers’ Associa- 
tion and the Institution of Gas Engineers. 
He was also a member of the Safety in Mines 
Research Board, the Research Council of the 
British Iron and Steel Federation, and the 
Council of the British Colliery Owners’ 
Research Association, and the British Coal 
Utilisation Research Association. He took 
a keen interest in the progress of research 
on the Continent, and was associated 
with the Royal Swedish Institute for Engi- 
neering Research and the British National 
Committees and the Executive Council of the 
World Power Conference. He was a Fellow 
of the Royal Society, and his work for the 
fuel industry earned for him the C.B. honour. 
Dr. Sinnatt was a recognised authority on all 
matters connected with fuel, and he had a 
charm of personality and sincerity of 
character which endeared him not only to his 
staff, but to many friends in the coal and 
engineering industries. His death at a com- 
paratively early age will be deeply mourned. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
HYDRO-ELECTRIC DEVELOPMENT 
SCOTLAND 


Srr,—Your admirable article on ‘‘ Hydro- 
electric Development in Scotland’ was read 
with much interest. The very concise summary 
rather neglects what is to many people a very 
vital matter. 

As the works of man increase, so will the 
dssire and necessity for an escape from man’s 
achievements. This is not merely a wish for 
“fresh air,’’ but, as psychologists have often 
told us, is an urge to escape for a time from the 
ever-increasing complexity of modern life. 
That such a demand exists is fully shown by the 
enormous increase in outdoor recreation in the 
years preceding the present war. Such relaxa- 
tion—change rather than rest—can only be 
realised away from what we term civilisation, 
and the experience of many has shown that our 
island’s mountains are ideal for this relaxation. 

That hydro-electric power should have a 
future none would deny. Unrestricted industrial 
expansion in the black period between the two 
world wars devastated for ever the natural 
beauty of many districts. The lungs of an 
industrial country, such as Britain, must be 
preserved; when ‘consumptive industrial 
growths ”’ gain a foothold, the body as a whole 
will perish. As was pointed out in the Scott 
Report, a sheet of water can often increase the 
beauty of a locality, but no body of opinion 
would support the view that a carbide works 
or an aluminium refinery would enhance the 
beauty of a beautiful district. 

The trend of civilisation should result in 
increased leisure and a more uniform distri- 
bution of wealth. Leisure for what: for man- 
made entertainments or mass recreation ? 
Such is not the desire of a large part of the 
youth of the present generation. What will 
increased leisure avail if every glen in the High- 
lands (or other hilly areas) has its power plant 
and satellite activities ? Real relaxation away 
from civilisation would be impossible. Leisure 
to enjoy the beauties of Nature and the enjoy- 
ment killed in the creation of the leisure: @ 





IN 





modern paradox as nonsensical as that other of 
our times—starvation in the midst of plenty. 

That it is essential for industries to be 
adjacent to the source of electrical power many 
would dispute. Electrical energy is flexible, 
and, as THE ENGINEER visualises, Highland 
power could be fed into a national grid with 
even large consumers situated some distance 
away, in some situation where the relevant 
considerations of economics and perpetuation 
of the British heritage could be reconciled, 

Hydro-electric schemes should be considered 
in relation to the essential preservation (not on 
@ museum basis) of the rural character of the 
surroundings, and in the case of new industries 
this is of vital importance to the whole future of 
the nation. The situation could be met by 
putting into force the recommendations of the 
Scott Report—‘‘ National parks are long over. 
due.”” A comprehensive plan for hydro-electric 
development should be correlated with the 
establishment of national parks. 

The decay of the Highland communities was 
not caused by the lack of industrial wealth, bui 
by the nineteenth century ‘‘ clearances”’ of 
tenants from the glens. Sporting interests wer 
responsible then, and now oppose both indus 
trial development and essential recreation. The 
return of prosperity to the Highlands would bhi 
begun by the re-creation of farming land from 
the deer forests. That such modern amenities 
as cheap power were available would be of the 
greatest value in the re-establishment of virile 
rural communities, but this alone would not 
suffice. It is admitted that hydro-electric 
schemes can benefit but a small section of the 
Highland population, and it is almost certain 
that the necessary labour for associated works 
could not be found locally. This would prob 
ably result in a constantly changing “ foreign ”’ 
population of a type totally unfitted for life in 
the Highlands. H. J. Topp, B.Sc. 

Rotherham, January 30th. 
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The Licensing of Materials 





( er E of the less publicised aspects of war- 

time production in large engineering and 
steel works is the obtaining of the necessary 
Government licences for raw materials 
required. Most users are familiar with the 
ordinary licences they themselves have to 
obtain and send to the supplier, but what is 
less appreciated is the heavy burden imposed 





raw materials licences, and that the purchas- 
ing department was already too fully occupied 
to give this aspect of the work all the atten- 
tion it deserved, decided in 1941 to form a 
central licensing department under the 
control of an official known as the materials 
licensing officer. ; 
It is no disparagement of the previous work 
done to remark that, 
as @ result, within six 











months the aggregate 
amount of correspond- 
ence, recording, tele- 
phoning, and time was 
reduced by  three- 
quarters, and it may 
be of interest to 
explain here how this 
was achieved. In the 
first place, the func- 
tions of the licensing 
officer were clearly laid 
down in a_ board 
minute, and were con- 
fined to the obtaining 
of all licences for 
material consumed in 
production, repair, or 
maintenance = work, 
office equipment, &c. 








FiG. 1—PORTABLE CARD RECORD 


ona large works that needs and uses regularly 
as many as forty or fifty or more controlled 
materials. 

As controls of the various commodities 
multiplied and developed, it became increas- 
ingly difficult for producing or purchasing 


Tyre oF MATERIAL 








He was not entrusted 
with the work of 
obtaining licences from 
customers, which was regarded as the task of 
the various order departments. 

The first stage in the work of reorganisation 
was to secure a complete list of all the raw 
materials and manufactured goods purchased 
by the firm that were subject to control. 











licence position in regard to all these materials 
at any given date, but must be able, when 
required, to transport his data for examina- 
tion by works officials or directors. Thus the 
system of records must be portable and 
compact, and instantaneously visible. The 
upshot was the preparation of a portable 
card. index system, as shown in Fig. 1. This 
is a system of visible card records contained 
in a simple leather folder closed by means 
of a “ Zip” fastener. Associated with the 
record cards is a system of visible signals, 
and not only is this folder so light and port- 
able that it can be carried anywhere without 
effort, but the position in respect of any 
material or group of materials can be seen at 
a glance, without any thumbing of papers. 

The basis of the system, once the folder had 
been approved, was the record tard. Two 
different types of card were necessary, and 
these are shown in Figs. 2 and 3. The one is 
more complicated than the other for reasons 
that will soon be apparent. 

The card shown in Fig. 2 is designed for 
those materials, such as cast iron, steel, 
chrome, cement, &c., which are not governed. 
as regards licences by the exact stock position 
at a given moment, as is the case, for 
example, with nickel. The first heading is 
the type of material. Opposite to this is a 
space for the number of the particular form 
to be filled in when application is made for 
a licence. The works department for which 
the material is required follows, and then 
come the name and address of the particular 
Control to which application must be made. 
The purpose of the particular material is 
filled in, and, later, the authorisation number 
of the licence when finally granted. 

We now come to the ruled portions of the 
card. The application date is filled in, and, 
eventually, the date on which the licence was 
granted. The quantity applied for has 
opposite to it the quantity granted, and it 
should be remembered that these quantities 
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officers to cope with the enormous amount of 
correspondence, statistical records, and pro- 
tracted discussion rendered necessary. In 
consequence, one large works, finding that 
much overlapping was occurring, with corise- 
quent confusion, when each section of the 
production departments looked after its own 





FIGS. 2 AND 3—TYPES OF RECORD CARDS 


The corresponding Statutory Orders covering 
these various commodities were then obtained 
from the Stationery Office, and a careful 
digest made of the regulations and restric- 
tions prescribed. 

It was obvious that the licensing officer 





must not only be able to see at a glance the 


are not by any means invariably identical. 
The actual quantity requisitioned against 
this particular licence is recorded periodic- 
ally under an adjoining column, and the firms 
to whom the licence has been quoted for a 
particular quantity are briefly mentioned in 
the column “ Tssued to,” and the date of this 
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issue. The running total of the balance of 
material not yet absorbed is given in the 
column headed ‘“ Balance.” The ‘‘ Remarks ” 
column is often used for additional licence 
numbers. 

Over the projecting foot of the card, when 
it is placed in the folder, runs the visible 
index strip, which gives the name of the 
material. To the right on this strip are four 
columns corresponding to four periods into 
which the year is divided. Each period is 
divided into three heads, namely, “ Licence 


applied for,” ‘Licence granted,” and 
“Renew.” The green celluloid strip is 
transparent. This strip slots into the card 


in the folder, and can be moved in a hori- 
zontal direction either backwards or for- 
wards. When the licence has been applied 
for in Peridd II, for example, the green strip 
is moved forward until it covers the section 
of Period IT headed “App.” When the 
licence is granted it is moved forward till it 
covers the section “‘Gra.’”’ Thus, after a 
certain time, the licensing officer is able ‘to 
see which materials have their green strip 
still not covering the section “ Gra.,” t.e., 
are not yet licensed. The whole position is 
thus instantaneously visible. 

The card shown in Fig. 3 is similar in 
principle, except that it shows, in addition, 
the total quantity received into the works 
against the licence over a given period, the 
date on which it was received, and the total 
quantity in stock at a given date. Thus, for 
those materials for which licences are only 
granted to cover, say, a month’s require- 
ments in advance, the licence application 
can then be based on the exact stock position. 
To obtain this information the licensing 
officer must, of course, have the full co-opera- 
tion of the purchasing and works accounts 
departments. 

The work of the licensing officer is not by 
any means confined to the mere application 
for and distribution of licences. He must also 
keep a close watch on Government announce- 
ments, both by radio and in the Press, to 
ensure that no sudden assumption by the 
Government of control over a particular 
commodity escapes his notice or that of the 
purchasing officials. A thorough examina- 
tion of the Board of Trade Journal each week 
is one method by which this may be done ; 
but the daily newspapers must also be 
thoroughly combed for those small para- 
graphs in which announcements of actual or 
impending control are contained. 

Another function of the licensing officer, 
one which was not originally visualised as 
constituting part of his work, but which 
events have shown to be desirable and 
important, is the allocation of raw materials 
of the controlled type to the various sections 
of the works. Originally, each department 
applied for its own needs, or what it esti- 
mated to be its Own needs; but, as in most 
other works, each department sometimes does 
work for other departments, there was often 
some overlapping, both departments applying 
for licences for material for the same job. 
This was particularly the case with iron and 
steel for repair and maintenance work. 

When the licensing department was estab- 
lished, all these applications were centralised 
into one bulk application covering the repair 
and maintenance requirements of the entire 
works. But when such a licence was granted, 
only the licensing officer could allocate it 
among the different departments. This 


involved a just appreciation of each depart- 
ment’s needs, based on statistics for past 
periods. The procedure adopted was for the 
licensing department to be solely responsible 
for the issues of the well-known Form M of 
the Tron and Steel Control. 


Records of each 





issue were thus easy to maintain, since there 
was no other source of issue, and if any 
department were found to be drawing too 
heavily on the bulk allocation, say, by the 
end of the second month of the particular 
period, it was possible for the licensing officer 
to warn the department concerned of the fact, 
and suggest greater economy. Where supplies 
were, however, vitally important, examina- 
tion of the central records would perhaps 
enable a supplement to be ‘“‘ borrowed ” from 
some other section whose demands during the 
same period had been less heavy. A very 
nice balance was thus kept, and if, towards 
the end of the period, statistics showed that 
the licence granted was likely to be insuffi- 
cient, it was possible to apply to the Control 
for a supplementary licence in good time for 
requirements and without blind guessing at 
the additional amount required. 

It is not the purpose of the writer to 
attempt to teach the various Controls their 
business, but over a considerable period of 
time sufficient experience has been gained 
of their methods to enable certain necessary 
criticisms to be made. The work of the 
Controls is valuable and essential, and most 
of them show a nice understanding of the 
problems with which the manufacturer of 
war materials is confronted. In general, 
it may be said that these are the newer 
Controls. Most of the difficulties and exas- 
perations come from those Controls manned 
by the older type of Civil Servant. These 
occasionally appear to assume that their 
function is to restrict supplies to the utmost, 
and that the manufacturer purchases or 
wishes to purchase materials for the mere 
fun of it. 

For example, case makers are having 
extraordinary difficulty in obtaining licences 
for packing-case timber, and repeated repre- 
sentations appear to have no effect. Delicate 
tools cannot be roughly heaped into a truck ; 
they must be packed, and well packed. They 
are urgently needed for vital war work, yet 
they have on occasion been compelled to lie 
in their makers’ works because the Timber 
Control considered that makers should be 
more active in securing the return of pre- 
viously used cases. Without going into the 
pros and cons of this suggestion, it may be 
pointed out that cases are often lost, damaged, 
stolen, or mislaid, and this inevitably means 
@ gap in returns that must be filled by new 
cases. In an actual recent instance, a tool- 
maker was waiting for 100 cases from his 
case-maker, who could not get a timber 
licence; meantime the tools lay in the 
works. The official excuse was that a certain 
form (extremely elaborate) had not been 
completed. It involved hours of work. 
Surely the movement of urgent war materials 
is more important than the filling up of 
forms. In another instance, the Timber 
Control showed a marked lack of imagina- 
tion when confronted with an application for 
certain planks and boards to enable workers 
to traverse casting pits with safety. The 
licence was granted, but for ‘“ second-class 
timber” only. When it was pointed out 
that neither the founder nor the timber 
supplier was prepared to accept responsi- 
bility for executing the order in timber of 
this poorer quality when men’s lives depended 
on its soundness, a change was made; but 
as the purpose had been clearly specified 
when application was made, it is, to say the 
least, unfortunate that an expert was not 
consulted before so drastic a proposed change 
was made; much time and correspondence 
would thereby have been saved. 

There often appears to be confusion within 
the Controls themselves. Tracing cloth is an 
example. One branch of a Control claimed 





that this was subject to licence, and persist. 
ently refused to grant the licence, while all 
the time the supplier claimed that it was not 
controlled and continued to supply. Actually, 
this material does not appear to be con. 
trolled. 

These minor troubles apart, however, there 
is no doubt that some amazingly good work is 
done, by and large, by the respective Controls, 
and most of their errors are attributable to 
pressure of work, circumstances beyond their 
control, and distance from the centres in 
which their activities have the greatest 
effect. One great advantage of the work 
they are doing is the achievement for the 
first time of a statistical record of Britain’s 
raw material consumption, a record that, 
when peace comes again, should be of 
enormous value in planning post-war imports 
and production. It is sincerely to be hoped 
that after the war these vital records will not 
be dispelled or destroyed. 

It must be noted, in conclusion, that there 
is nothing static about the licensing of 
materials. It changés from day to day, and 
whatever system is adopted for dealing with 
it, it must be flexible and capable of being 
adapted to the fluctuations of the position. 








American Shipbuilding* 


PRESIDENT RoosevELt, in his annual message 
to Congress on the state of the Union last 
January, issued directives for the war effort, 
which included the construction of 8,000,000 
tons of merchant shipping to be delivered in 
1942, 

It is a privilege to report that American ship- 
builders have not only met the President’s 
wartime directive, but have exeeded it. We 
have put into service 746 ships of 8,090,800 
deadweight tons in the twelve months just con- 
cluded. The total does not include a number of 
vessels built for the armed Forces nor 800 small 
craft. 

As the year closed four ships were being 
delivered every day, a schedule reached a 
month in advance. We are now building ships 
at the rate of 14,400,000 tons per year. We 
should reach our peak in May, when we will 
begin to put ships in service at the rate of five 
a day. Our original goal for 1943—set last 
February, 1942—was 16,000,000 tons. This 
goal will be passed if our shipbuilders are given 
the materials and equipment needed. 

The Victory Fleet of 746 vessels delivered 
into service in 1942 included 542 Liberty ships, 
62 tankers, 62 of the Commission’s long-range 
standard “C”’ t , 55 cargo ships for the 
British, 5 coastal freighters, 5 ore carriers, and 
15 special types. 

Every world record for merchant ship con- 
struction was broken in 1942. At no time in 
history—not even during the peak of the great 
shipbuilding programme of the last war, when 
5,500,000 tons were delivered in twelve months 
has any country ever built as much merchant 
tonnage in a single year. 

The record year of 1942 was climaxed by a 
record month in December, when 121 ships of 
1,199,300 deadweight tons were placed into 
service. The best previous month’s total was 
September’s, of 93 ships of 1,106,112 dead- 
weight tons. It is interesting to recall that 
during the entire year of 1941 95 ships of 
1,088,000 tons were completed, less than the 
month of December. Thus, in the space of a 
year construction has increased more than 
700 per cent. 

The ships that were built in 1942 are part of 
our answer to the never-ending battle against 
Axis submarines. This steady stream of new 
ships, better and larger than many that were 
sunk, carries supplies to our fighting Forces 
all over the world. Many of the merchant ships 





* Statement made by Admiral Emory 8S. Land, 
Chairman, United States Maritime Commission and War 
Shipping Administrator, on Tuesday, January 5th, 1943 
in Washington. 
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in the huge convoy that made possible the 
invasion of North Africa were ‘ Liberty ” 
ships, recently delivered from shipyards and 
rapidly manned and loaded for their first 
voyages. 

Several factors have made possible the pro- 
duction records of American shipyards. Most 
important is the close co-operation between 
labour and management, and their willingness 
not only to adopt new methods and ideas, but 
also to pledge themselves to eliminate work 
slowdowns or stoppages. The morale in most 
of our shipyards has been excellent and has had 
an important part in attaining great production. 

Other contributory items to the great records 
are i 

Extensive pre-fabrication, or the building 
of large sections of a ship before they are 
carried to the shipways. 

Adaptation of assembly line methods, 
supported by a flow of materials procured 
through central purchasing. 

Increased use of welding instead of riveting, 
which results in conserving man power, faster 
constrtction, a saving in steel, and a stronger 
ship structure. 

Standardisation of design and no changes. 


The achievements in most of our shipyards 
have been sensational. America can be proud 
of the more than half million men and women 
employed in building craft for the merchant 
marine. In addition, there are approximately 
a million working in factories throughout the 
country, producing parts, materials, and 
supplies for ships. 

Another most important factor in the mari- 
time programme is the maintenance and repair 
of this vast merchant fleet ; keeping our vessels 
in service, installing guns and other defence 
equipment, and repairing damage incurred 
through enemy action and other causes. Our 
repair yards employ many thousands and are 
taxed to their capacity. They are doing a job 
that has attracted too little public attention. 
During the past year they have serviced over 
15,000 vessels owned by this country and the 
United Nations. Ships have been blown in 
half, sunk, and raised and repaired and returned 
toservice. Whenever possible, we have salvaged 
every available derelict and put it into use. 

The shipbuilding record is all the more 
remarkable when it is considered that more than 
90 per cent. of the workers have had to be 
trained for the jobs they are now doing in the 
shipyards. The training systems sponsored by 
the Maritime Commission, and in which the 
various shipyards co-operate, have aided us 
in our labour problems. Thousands of the men 
and women working in our yards had never 
seen a shipyard until the day of their employ- 
ment. Our man power problems have been 
difficult and will continue to trouble us in 1943. 

Another serious problem encountered in our 
rapidly expanding shipbuilding programme was 
the procurement of adequate managerial talent 
for all the new yards set up. Shipbuilding had 
become a minor industry until revived by the 
Maritime Commission’s initial construction pro- 
gramme in the latter part of 1937. 
Every shipbuilder was pressed into service 
along with many others from other fields. 

During 1942 many crackpot ideas, plans, 
schemes, and “sure answers ”’ to all troubles 
were dumped at our door. Many were con- 
scientious and sincere, many pure bunkum and 
promotion. We waded through the deluge and 
have reached this new year with a magnificent, 
dynamic shipbuilding industry. 

It has not been easy to plan, organise, and 
carry out this huge programme in such a short 
time. Mistakes have been made by us and by 
the yards. Some of our plans have not met our 
expectations. We still have problems. New 
ones will develop. But, in face of all the 
problems attendant upon such an undertaking, 
it can be fairly said that all hands have done a 
grand job. 

That we have been able to expand our ship- 
building programme again and again is pri- 
marily due to the far-sighted action by President 
Roosevelt and the Congress in 1936, when the 
present Merchant Marine Act was passed and 
approved. It provided that the Commission 
should take steps to re-establish the American 
merchant marine and to see that ample auxiliary 


vessels were made available for our Armed 
Forces in event of an emergency or war. More 
than 300 such ships have already been turned 
over directly to our Army and Navy, and each 
month this number is steadily increasing. 

In the latter part of 1937 the Commission 
began its long-range building programme. It 
called for fifty new ships a year for ten years. 
At that time there were but ten yards with 
forty-six shipways in the United States capable 
of building 400ft. ocean-going vessels. Much 
of that capacity was used by the Navy. To-day 
the Maritime Commission’s programme is 
employing more than sixty yards with more than 
300 ways for the construction of large merchant 
ships. This increase of more than 600 per cent. 
in our shipbuilding capacity. would not have 
been possible if the groundwork had not been 
laid in 1937. 

Upon the inauguration of the accelerated 
building programme in 1941 the Commission 
adopted the ‘ Liberty” ship as a type of 
simplified design for an emergency cargo ship. 
The Commission’s programme was viewed as a 
mass production assembly product. Mindful 
of the congestion caused during the last war by 





September, 1919, when 814,886 deadweight 
tons of ships of all types—steel, wood, concrete, 
and composite—were delivered. Very few 
ships were completed in time for war service. 

Now, although we have yet to reach our 
peak, we are almost 400,000 tons per month 
ahead. of the 1919 highest mark. We have 
already delivered ships that are playing a most 
vital part in delivering men and munitions 
throughout the world on voyages 3000 to 
14,000 miles to the battle fronts. More new 
yards and new ways about to come into pro- 
duction within the next few months will help 
us to attain our peak in May, when we will 
begin to deliver ships at the rate of five a day. 

To-day our ships are 30 to 40 per cent. larger 
than those built during the last war. During 
the last war the average deliveries took about 
seven months per ship. During this December 
eighty-two “ Liberty ” ships, a record number, 
were delivered,: the average time from keel 
laying to delivery being only fifty-five days. 
Last January, when the three “ Liberty ” 
ships were completed, they required about 
280 days each. 

Some yards have turned in notable perform- 


Shipbuilding in American Yards, 1942 




















No. of 
Shipyard. vessels. | Type of vessel. D.W.T. 

Alabama Dry Dock and Shipbuilding Company, Mobile, Alabama... ... 18 2 Liberty “5 194,200 

American Shipbuilding Company, Cleveland, Ohio ..._ . ogee 2 Ore carriers 36,800 
Bath Ironworks, Bath, Maine _... i AM 538 Gee 2 “C2” cargo 15,100 

Bethlehem-Fairfield Shipyard, Inc., Baltimore, Maryland see. Pest \i aes 77 “ Liberty ” 830,400 

ll Special type 25,300 

Bethlehem-¥ore River Yard, Quincy, Massachusetts 3 Tankers ie 45,400 

1 “Ce bows, ate 9,900 

Bethlehem-Sparrows Point Shipyard, Inc., Sparrows Point, Maryland... 13 Tankers 197,400 

3 P. and C. ... 27,100 

California Shipbuilding Corporation, Wilmington, California... ... ...| 109 ** Liberty ” 1,176,000 

Consolidated Steel Corporation, Ltd., Wilmington, California “ed 5 “Cl” cargo 46,300 

Delta Shipbuilding Company, Inc., New Orleans, Louisana ... ad 28 ** Liberty ”’ 302,200 

Federal Shipbuilding and Dry Dock Company, Kearny, New Jersey det 2 Tankers 33,800 

1] “C2” cargo 102,000 

Great Lakes Engineering Works, River Rouge, waneged 3 Ore carriers 54,500 

Gulf reg ce Corporation, Mobile, Alabama 4 * C2” cargo 41,400 

Houston Shipbuilding Corporation, Houston, Texas... .. 32 ** Liberty ’ 345,300 

Ingalls Shipbuilding Corporation, Paseagoula, Mississippi 5 “C3 a and 53,200 

P. and C 

Kaiser Company, Inc., Swan Island, Portland, Oregon ... 1 Tanker 16,600 

Kaiser Company, Inc., Vancouver, Washington op 2 “* Liberty ” 21,600 

4 Specialtype .. 9,200 

Leathem D. Smith Shipbuilding Company, Sturgeon Bay, Wisconsin ... 3 Coastal cargo ... 8,400 

Marin Shipbuilding Division, W. A shtel Company, Sausalito, Cali- 5 “* Liberty ” 54,000 

fornia 

Moore Dry Dock Company, Oakland, California pa 3 * C2” cargo 20,100 

North Carolina Shipbuilding Company, Wilmington, ‘North Carolina ... 51 ** Liberty ” 549,600 

Oregon Shipbuilding Corporation, Portland, Oregon esl) SEB “ Liberty ” 1,219,400 

Pacific Bridge Company, San Francisco, California ... 1 Coastal cargo .. 2,800 

Pennsylvania Shipyard, Inc., Beaumont, Texas Se 3 10 “Cl” cargo 74,100 

Pusey and Jones Corporation, Wilmington, Delaware... vee 5 “Cl” cargo 37,500 

Richmond No. 1 (formerly Todd-California), Richmond, California... 25 British =... ... 252,500 

30 ** Liberty ” 323,800 

Richmond No. 2, Richmond, California Jy 63 ** Liberty 679,400 

Seattle-Tacoma Shipbuilding Corporation, Tacoma, Washington. Se: Ade 3 “C2” cargo 27,000 

South Portland Shipbuilding Corporation, South Portland, Maine _... 12 “ Liberty 129,500 

Sun Shipbuilding and Dry Dock Company, Chester, Pennsylvania __.... 41 Tankers ; 673,400 

6 “C2” cargo .. 57,200 

Todd-Bath Iron Shipbuilding Corporation, South Portland, Maine 5 30 British bel a 303,000 

2 “* Liberty ” ‘ 21,600 

Walter Butler Shipbuilders, Inc., Superior, Wisconsin ... 1 Coastal cargo ... 2,800 

Welding Shipyards, Inc., Norfolk, Virginia , 2 Tankers , 31,300 

Western Pipe and Steel Company, San Francisco, California... 4 “C3” cargo 50,700" 

Tota! 746 8, 090, 800, 

| 





heavy concentration of shipbuilding in such 
large yards as Hog Island, the Commission 
undertook the distribution of construction 
geographically and to small concerns through- 
out the country long before there was general 
acceptance of a “ spread-the-work ” policy. 

The Maritime Commission has shipyards in 
twenty-four States on the Atlantic, Pacific, 
and Gulf Coasts and the Great Lakes, and more 
than 1200 factories in thirty-two States are 
producing material for ships. The Commission 
set up a central purchasing plan so as to avoid 
highly competitive buying and undue con- 
gestion in one area while another is short of 
work. The efficient procurement of steel, 
engines, gear, and auxili equipment played 
an important part in the shipbuilding production 
record, as at all times it was necessary to have 
an orderly flow of materials delivered at the 
right time at the right places. 

It may be difficult for many to appreciate 
the great job being done by our shipyards 
unless it is compared to the last war, the only 
other time when such war pressure conditions 
existed. In the last war we did not reach our 





peak until ten months after the Armistice, in 





ances by delivering ships in particularly fast 
time, such as seven days in a special demonstra- 
tion job to illustrate what could be accom- 
plished through prefabrication. However, the 
Commission has been more interested in attain- 
ing a general reduction in the building time for 
all ships by all yards. 

The progress made by the “ Liberty ” ship- 
yards is one of the most amazing aspects of the 
entire programme. With about 65 per cent. of 
our programme devoted to this 10,500-ton cargo 
carrier, it has been n to set up eighteen 
yards to build the 1500 “ Liberty ” ships con- 
tracted for 1942 and 1943. Practically all the 
“* Liberty ” shipyards started from scratch and 
have converted what was barren waterfront, 
often swamps, into throbbing plants employing 
many thousands. 

With the exception of Bethlehem-Fairfield 
and Oregon Shipbuilding, which each delivered 
one ship late in December, 1941, the “ Liberty ”’ 
shipyards did not come into production until 
1942, having first had the task of building shops 
and shipways and training workers. The great 
volume of their production can be seen from the 
above table. 
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Oregon Shipbuilding Corporation, Portland, 
Oregon, led the nation with the delivery of 113 
“ Liberty ” ships, representing 1,219,300 dead- 
weight tons. Not far behind was California 
Shipbuilding Corporation, Wilmington, Cali- 
fornia, with 109 “ Liberty ” ships of 1,175,900 
deadweight tons. 

In the East, Bethlehem-Fairfield Shipyard, 
Inc., Baltimore, Maryland, was the leading 
producer with seventy-seven “‘ Liberty ” ships 
of 830,400 tons. This yard would have delivered 
over 100 ships also, but, as it was reaching its 
peak, a considerable portion of its facilities was 
diverted to a special type of construction for 
the armed Services. The North Carolina Ship- 
building Company, Wilmington, North Caro- 
lina, delivered fifty-one “ Liberty” ships of 
549,600 tons. 

In the Gulf area Houston Shipbuilding Cor- 
poration, Houston, Texas, with thirty-two 
‘“* Liberty ” ships of 345,300 tons, and Delta 
Shipbuilding Company, Inc., New Orleans, 
Louisiana, with twenty-eight “ Liberties’? of 
302,200 tons, were the most productive. 

Tanker construction also set records with the 
delivery of sixty-two during the year. December 
set a new monthly high—ten tankers. Sun 
Shipbuilding and Dry Dock Company, Chester, 
Pennsylvania, which turned out seven in 
December, was the leader in the tanker field 
with forty-one ships of 673,400 tons. Bethle- 
hem-Sparrows Point Shipyard, Inc., Sparrows 
Point, Maryland, delivered thirteen of 197,400 
tons. The first large tanker to be built by a 
West Coast yard was delivered by the Kaiser 
Company, Inc., yard at Swan Island, Portland, 
Oregon. : 

Grouping the yards geographically, West 
Coast yards built 368 vessels of 3,888,400 tons, 
or 48-06 per cent. of the national tonnage total ; 
East Coast, 272 ships, 3,089,500 tons, 38-18 per 
cent.; Gulf Coast, 97 ships, 1,010,400 tons, 
12-49 per cent.; and Great Lakes, 9 ships, 
102,500 tons, 1-27 per cent. 








Welding Cast Iron Axle-boxes 





THE production of cast iron axle-boxes for 
use on railway wagons runs into many thou- 
sands per annum. Breakage during wartime 
is much greater than in peacetime, because of 
the difficulties experienced in shunting yards 
under black-out conditions and the more inten- 
sive use of wagon stock. 

In order to conserve labour, Mr. Fairburn, 
Acting Chief Mechanical Engineer of the 
L.M.S. Railway Company, proposed some time 
ago that many of the broken axle-boxes could 
be repaired by are welding. Typical repairs 
were prepared at one factory and circulated to 
the others, and for the past few months an 
average of 350 axle-boxes per week have been 
saved as a result of the introduction of repair 
by welding. Axle-boxes broken in service 
are sent to the nearest main factory, where 
examination takes place by an inspector, who 
passes them on to the welding shop to be dealt 


down. 


L.M.S.—(1) the divided type which has been in 
use universally by private owners of wagons 
and railway companies since 1923, and (2) the 
solid type of axle-box used by the railways and 
private owners before grouping in 1923. In 
the case of the divided type, a fitter prepares the 
broken axle-box for welding and also prepares 
suitable pieces of steel for welding on to the 
axle-box, after which the axle-box is handed 
to the welders. Our first engraving shows a 


Two types of axle-boxes are in use on the|shockproof high-tension cables. 


with in accordance with the standards laid| forced air cooling and connection to the high. 


tension transformer is effected by means of two 
The high- 
tension transformer is mounted on the base of a 
mobile trolley and the shockproof X-ray tube 
is carried on a vertical column, provided with 
universal movements so that the X-ray tube 
can be aligned in almost any direction. For ease 
in transportation, the control table is mounted 
on an angle iron frame over the high-tension 
transformer, and can be removed and placed, 
if desired, on a bench in an adjoining room, 
Alternatively, the frame, which is also remov- 























WELDING REPAIR OF SOLID TYPE AXLE-BOx 


typical failure; the axle-box prepared for 
welding; and the completed axle-box after 
welding. With the solid type, a fitter prepares 
the axle-box for welding and also prepares a 
steel plate and two rods which are inserted 
between the axle-box and the steel plate to act 
as distance pieces. The second engraving shows 
a typical broken axle-box; the axle-box 
prepared for welding, showing the steel plate 
and rods; and the completed axle-box after 
welding. 

Electrodes suitable for cast iron welding are 
used with either A.C. or D.C. machines, and 
before welding takes place the axle-boxes are 
thoroughly cleaned in a caustic soda bath in 
order to remove dirt and oil. 








Industrial X-Ray Unit 





THE use of X-rays as a method of iaspection 
in industry is rapidly increasing, and numerous 
new applications are constantly being found, 
with the result that X-ray equipment is now 
being designed for specific types of work. An 
example of such equipment is the new industrial 
X-ray unit developed by Philips Lamps, Ltd., 
Shaftesbury Avenue, London, W.C.2, and illus- 
trated herewith. The equipment consists of a 
high-tension transformer, a shockproof and ray- 
proof X-ray tube, and a portable control table. 





The shockproof X-ray tube is provided with 

















able, can be used as a stand. Connection to the 
high-tension transformer from the control table 
is made by means of a multi-core cable. The 
equipment is capable of delivering up to 
100 kVp, and it is possible to examine with it 
up to fin. in steel and 4in. in aluminium. It is 
suitable for the inspection of thin-gauge spot 
welding, eleetrical assemblies, aluminium and 
magnesium alloy castings, and plastic materials. 
The unit design of the equipment lends itself 











INDUSTRIAL X-RAY UNIT 


for incorporation in a conveyor belt system for 
the inspection of such products as sparking 
plugs, confectionery, cartridges, and moulded 
assemblies. 








A Roap In Persta.—Much of the war material 
shipped to Russia vid the Persian Gulf and the 
Caspian Sea reaches its final destination by road. 
One long stretch has recently been deseribed as 
Russia’s Burma road. It resembles the latter in 
topography, and is of about the same length. From 
the ports in the south material is conveyed by lorry 
for a distance of more than 1000 miles. One section 
in the north, controlled by Russia, rises to 12,000ft. 
and then drops to below sea level within a distance 
of some 20 miles. This highway is probably carry- 
ing more tonnage every month than did the Burma 





WELDING REPAIR OF DIVIDED TYPE AXLE -BOXx 


road during its most active period. 
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The Production of High-Speed 
Helical Gears* 


By 8. A. COULING, A.M.I. Mech, E.t 
(Continued from page 100, January 29th) 


AtrHouGH the ear is less sensitive to fre- 
quencies above 3500 cycles per second, the 
reason for quieter running is not only that the 
gears have high hobber frequencies (see item 5, 
Table I ante). The hobbing machine, due to its 
inertia, is not able to respond quickly enough 
to the individual teeth of a worm wheel having 
a large number of teeth, as compared with a 
worm wheel of comparatively few teeth ; con- 
sequently, better pitch-to-pitch accuracies are 
obtained, as the teeth are cut with smaller 
impressions of the worm wheel teeth charac- 
teristics. 

Recently an order was received which required 
gear wheels with 402 teeth running at 360 
r.p.m. It was judged that the 360-tooth worm 
wheel would be unsuitable, so a worm wheel of 
600 teeth was made. The wheel was of similar 
design to the 360-tooth wheel already described, 
and was itself cut by the wheel with a long- 
service record. Fig. 9 (ante) shows a graph of the 
cumulative error, which was just under 0-003in. 
By turning the two halves of the wheel a 
theoretical error_of 0-0018in. was arrived at. 

Fig. 10 is an untouched photograph of the 
first gear wheel as cut by the new 600-tooth 
worm wheel after four hours’ running at full 
load. This photograph is interesting, as_ it 
illustrates correct alignment between pinion 
and wheel, and correct angles (right and left- 
hand) for each helix cut in each gear member, 
i.e., the marking is even from the one extreme 
edge of the wheel to the other. Anyone 
acquainted with large turbine gears knows that 
this is the ideal desired, but very difficult to 
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achieve.§ Each dark spot is caused by the 
individual tooth errors of the master 600-tooth 
worm wheel, and this in spite of the fact that, 
in the latter, the average pitch-to-pitch error 
was less than 0-000lin. Close scrutiny also 
discloses that the photograph illustrates the 
phase engagement as depicted in Fig. 1 ante. 
Maximum sliding takes place at the tip of both 
pinion and wheel tooth, shown as 1 to 2 and 
6 to 7 in Fig. 1, and as dark areas in the photo- 
graph. The zone of maximum rolling and 
minimum sliding is between 3 and 6 in Fig. 1, 
and appears as a lightly shaded band in the 
photograph. 

In the design shown, the are of approach and 
recess are purposely made approximately equal, 
and differ from the all-addendum pinion tooth 





* Institution of Mechanical Engineers, January 22nd 
1943. 


+ Turbine engineering department, British Thomson- 
Houston Company, Ltd., Rugby. 

§ Tostevin, H. B., 1920, Engineering, Vol. 109, 
page 472, ‘Experience and Practice in Mechanical 
Reduction Gears in Warships.” 


in that maximum rolling and minimum sliding 
are achieved. Considering an all-addendum 
pinion (Fig. 1), the rolling would be decreased 
by portions 3 to 4, but sliding—6 and 7—would 
be increased by portions 1 and 2 added to the 
tooth tip. The photographic markings are 
shown diagrammatically and to scale in Fig. 11. 
The wheel diameter is 73-83in. and each of the 
600 circumferential divisions becomes 


™X 73-83 x2 
600 
=0-+773lin. on the helical projection with a 
helix angle of 30 deg. 

Fig. 11 shows the effect of cutting the same 
gear wheel at A with a 120-tooth and at C 
with a 360-tooth worm wheel. In the case 
of the wheel cut on the 120-tooth machine, the 
dimensions of the spot 
pitches are 3-8656in. 


along the helix, which — 20N€ OF CONTACT 





undulator recorder, and have been found to 
be a maximum of 0-0004in. from the top of 
the peak to the bottom of the valley on a 74in. 
diameter gear blank. When the diameter of 
the cut gear wheel is 28in. (as item No. 5 of 
Table I), the corresponding measurements are 
@ maximum of 0-00015in., and in the case of a 
pinion no worm wheel undulation can be 
recorded at all. 

Fig. 12 shows the noiso (recorded by the 
objective meter) of gears running at 360 r.p.m., 
cut on the 360-tooth worm wheel, and on the 
600-tooth worm wheel. The noise level is 
lower for the major frequencies with the 
“ 600-cut’”’ gears than with the “ 360-cut ” 
gears. One interesting point disclosed by the 
graph is that the 120-cut hobber noise is not 
present on the 360-tooth worm wheel, but is 
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means that when a 
pinion is in engagement 
with the wheel the zone 
of contact (z.e., the mesh- 
ing line of the pinion 
and wheel) passes from 
the peak down the 
valley and up to the 
next peak. Contrast 
this with the “ 600-cut ” 
gear wheel, which is 
always contacting at 
least two peaks circum- 
ferentially. The hobber 
noise—as distinct from 
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Untouched Photograph of First Gear Wheel Cut by New 600-Tooth 
Master Worm Wheel 
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of the note emitted, and is, in fact, analogous to 
the oscillograms in Figs. 3 and 4 (ante). The 
amount of the noise is proportional to the 
angular displacement of the spot circumfer- 
entially. Further, the error in the cut gear 
wheel is increased or decreased corresponding 
to the relative diameters of the cut gear blanks 
and the hobbing machine worm wheel. The 
volume of noise emitted by the gear also follows 
this same diametral variation. 

Fig. 11 also shows the effect of cutting a 
pinion of 5-32in. pitch circle diameter; using the 
same master worm wheels as for the wheels. 
The spots which were a maximum pitch on the 
120-tooth worm wheel of 3-86in. diameter are 
now only 0-0557in. from spot to spot on the 
600-tooth wheel. So many worm wheel teeth 
(20-8) are used to produce one tooth in the 
pinion, that it is impossible to obtain a record 
of the individual tooth characteristics of the 
master worm wheel. 

The spots along the helices of a gear wheel 
when taken directly off the hobbing machine 
have been measured, using Dr. Tomlinson’s 
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Fic. 11—Traces of Master Wheel on Helices of a Cut 


Pinion and Wheel 


present on the 600-tooth worm wheel. This is 
because no angular movement was made when 
hobbing the 600-tooth wheel, using the 360- 
tooth wheel, as was done when hobbing the 
360-tooth wheel using the original 120-tooth 
worm wheel. Particularly noticeable is the 
low pitch-to-pitch noise from the 600-tooth 
wheel compared with the earlier wheel. 

These facts demonstrate that it is possible 
to cut gear wheels by using hobbing machines 
with solid tables, and for the resulting product 
to be accurate and quiet in operation. 

Experience of cut gears suggests that, pro- 
viding the number of teeth in the hobber worm 
wheel results in frequencies greater than 4000 
cycles per second, no conspicuous hobber noise 
will be emitted by the gears in service. The 
author has not been able to record any hobber 
noise on gears cut on the 360-tooth wheel, 
and with the output shaft running at 1000 
r.p.m., equivalent to 6000 cycles per second. A 
number of sets are in service with higher 
theoretical hobber frequencies. 

Tooth Design and Load Capacities—After 
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overcoming the hobber noise, steps were taken 
to solve the problem of contact noise, é.e., the 
number of teeth contacts per second during 
normal pinion and wheel engagements. This 
has been achieved by obtaining greater accuracy 
of each individual tooth, through the use of 
better master worm wheel teeth ard better 
hobs. This contact noise is influenced by tooth 
shapes, and more attention is paid than formerly 
to the accuracy of the hob tooth flank, which 
largely influences the shape of the teeth of the 
future product. The average pitch-to-pitch 
pinion error is of the order of 0-000lin., with 
@ maximum of 0-0003in. 

Another source of noise which more properly 
manifests itself as a beat is the rate at which 
the pinion teeth divide exactly into the wheel 
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FiG. 12—Principal Noise Frequencies of a 1000 H.P. 
Gear-box under Full Load, Cut with a 360-Tooth 
and a 600-Tooth Worm Wheel 


example, 39 into 292 teeth—the wheel would 
have to make 39 complete revolutions before 
the pinion completes a cycle of engagement. 
Dividing 39 into the number of revolutions per 
minute of the rotating wheel agrees with the 
pulse or beat emitted by the set. The intensity 
depends upon the cumulative errors of the gear 
wheel (see Fig. 13) associated with the individual 
characteristic pinion errors. No mention has 
been made above of contact noise due to errors 
of alignment on assembly, or of noise due to 
the departure of mating’ teeth from similar 
angularity—a trouble common with helical 
gears. 

To overcome errors in the angle of teeth of 
mating helical gears, the teeth are cut without 
using a differential element in the indexing 
train. The hobs are designed to make the 
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of the wheel: and the left-hand helix of the 
pinion. Since the angle is now produced by the 
indexing gears, themselves rigidly ‘tied in” 
with the feed gears, it is practically impossible 
to get errors of angle. 

The practice of running-in with abrasive 
powder has been avoided, since this expedient 
cannot possibly result in the teeth flanks 
following a true involute as is the case on a 
proper involute generating machine. It has 
been found from experiments that hollows in 
& tooth flank are enlarged by the use of grinding 
powders, for the powders seek out the relative 
quietness of these ‘pools’? during contacts 
and the so-called running-in. 

Various methods of checking machine tool 
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Fic. 14—Arrangements for Measuring Variations in 
Pitch Errors of Worm Wheel of Hobbing Machine 


and cut gearing have been devised (see Fig. 14), 
but the pitch bridge gauge made to span single 
pitches is preferable to the Admiralty standard 
gauge of bridging several pitches. No method 
of checking, however, can compensate for errors 
fundamental to the hobbing machine. 
As a development of the above-mentioned 
types, a hobbing machine has been designed 
with a worm wheel of 93in. diameter and having 
580 teeth. This will give a hobber frequency 
of 4850 cycles per second at 500 r.p.m. Further, 
the internal gears and shaft have all been cut 
down to a minimum by arranging to cut helical 
gears without the differential mechanism. A 
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FIG. 13—Comparator Gauge Readings of Cumulative Pitch Errors, Slow-speed Wheel 


machine setting operation simple by using an 
axial pitch of an exact fraction and letting the 
normal pitch follow, instead of designing the 
hob on a standard normal pitch. How correctly 
the right and left-hand meeting angles can be 
cut by this method is well shown in Fig. 10. 
The author agrees with Commander Tostevin|| 
that ‘‘ particular attention should be paid to 
this important point right through the con- 
struction of the gears.”” Experience shows that 
if use is made of the differential mechanism 
constant attention must be given to the bush- 
ings of the bevel crown wheels. Before the 
present method was adopted, on face widths 
of 10in. or more errors of 0-007in. were fre- 
quently recorded between the right-hand helix 








|| Engineering, 1920, Vol. 109, page 478. 


machine may be more flexible with prime and 
helical differential mechanisms, but each of 
these items introduces errors and complica- 
tions which are just as well avoided. It is 
along the above lines that further research will 
lead instead of trying to improve the creep 
mechanism, which, after all, was only devised 
to disperse errors which had to be accepted 
some forty or fifty years ago, but which to-day 
need not exist. The result of increase in 
accuracy, both as regards individual pitches and 
angularity of the teeth, had led to more ecomo- 
mical design, less volume of gear box per brake 
horsepower transmitted, and, further, increase 
in the allowable pitch line speed under working 
conditions. 

Fig. 2 (ante) shows a modern turbine set 








r.p.m.), having tooth loads of 6351b. per inch face 
width, and a coefficient (expressed in pounds 
per inch divided by the square root of the pitch 
circle diameter) of 207, and a pitch line speed 
of 180ft. per second. Another set in service 
(5000 kW maximum rating) has a pitch ling 
velocity of 202ft. per second with a loadi 
coefficient of 240; and velocities of 264ft. per 
second, are working quite satisfactorily. These 
loads and speeds have been satisfactory with 
a pinion of nickel alloy steel, with a tensile 
strength of 50 tons per square inch, oil-hardened 
and tempered, and a mating wheel of medium 
carbon steel of 40 tons per square inch tensile 
strength. 

In reciting the above it has been assumed 
that the alignment of the pinion and gear 


wheel is truly parallel, and that the bearing 
supports are rigid. The journal portion of the 
pinion shaft and the periphery of the teeth 
should be accurately ground at the same 
grinding operation. The latter arrangement 
facilitates the setting up of the pinion in the 
hobbing machine, and provides for the teeth 
being truly concentric with the gear wheels, 
The same arrangement with regard to the grind- 
ing of the periphery of the blank diameter 
should be practised for the wheel as for the 
pinion. This is a necessary factor if quiet- 
running gears are to be manufactured. 


SuMMARY 
(1) A hobbing machine with a_ properly 
designed solid master worm .wheel will cut 
accurate and quiet-running gears, assuming 
that the hobbing machine size is properly 
related to the diameter of the cut gears. 
(2) Accuracy and quiet running are assisted 
if helical gears are cut by hobbing machines 
arranged for use without the differential 
mechanism. 
(3) Noise originates from the characteristics 
of the tooth flank of gears just as from the face 
of a gramophone disk. Therefore gear-box 
constructions, materials, &c., are only secondary 
influences on gear noises. The total load on 
gear teeth affects apparent noise volume very 
little. 
(4) As a consequence of conclusion (1), the 
simpler machine tool with the solid worm Wheel 
enables gear noises to be diagnosed more easily, 
and cures effected, including the differentiation 
between hobber noise and contact frequencies 
caused by flank or alignment errors, &c. 








British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Depariment of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each speci fi- 
cation is 2s. 3d. post free, unless otherwise stated. 





STIRRUP PUMPS 


No. P.D. 56. The Ministry of Home Security 
recently issued instructions to the effect that 
incendiary bombs should be resolutely tackled with 
the jet from a stirrup pump, and not, as originally 
laid down, with the spray. The new technique 
therefore does away with the need for a dual- 
purpose nozzle, and a new form of nozzle, giving a 
jet only, and having no moving parts, has been 
designed. This new nozzle is described and illus- 
trated in an amendment to the specification 
B.S./A.R.P. 33. The amendment may be obtained 
gratis from the Institution’s offices on receipt of a 
stamped addressed envelope. 





SHORT-TIME TESTING OF LIGHT ALLOYS 
AT ELEVATED TEMPERATURES 


No. 1094. This specification has been issued ‘in 
response to a request received from the Aero- 
nautical Research Committee. Reference is now 
frequently made to the mechanical properties of 
light aluminium alloys at high temperatures, and 
it was therefore considered desirable that a standard 
should be prepared covering the essential features 
of the test, such as the heating period, so as to 
enable test figures to be correlated and compared. 
The standard has been based on a short-time test 
with a heating period of sixty minutes and gives 
details for carrying out tensile and hardness tests 
on cast and wrought light alloys at temperatures 





(3750 kW, speed reduction 4500 down to 1000 


over the range 100 deg. to 450 deg. Cent. Price 1s. 
post free. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


A Council of Iron Ore Producers 


It is announced that an organisation, 
which will be called the National Council of Asso- 
ciated Iron Ore Producers, has been formed, repre- 
senting the producers of iron ore in all districts in 
the country. The duties of the new organisation 
will be to consider and advise on matters affecting 
the iron ore and ironstone producing industries, but 
the Associations at present existing will have full 
autonomy. There have been rumours for some time 
that a body of this description was to be set up. 
Previously there were associations of iron ore pro- 
ducers in various districts in the country, and it is 
understood that the authorities found this incon- 
yenient in exercising the control necessary in the 
present emergency, and have for some time been 
pressing for the setting up of a central organisation 
which could conduct negotiations with the authori- 
ties when necessary, and which could speak, to a 
great extent, for the whole industry. Experience 
has shown that difficulties are likely to arise in cases 
where no central body exists in an industry, and it 
may be taken for granted that in setting up the 
National Council the iron ore producers will have 
the support and will be meeting the wishes of the 
Government, It is announced that the first Chair- 
man of the Association will be Mr. F. Scopes, 
managing director of the Stanton Ironworks Com- 
pany, and the Vice-Chairman Mr. Arthur Dorman, 
a director of Dorman, Long and Co. Early in these 
proceedings the National Council appointed a 
Committee to consider the problems of restoration 
of land after the working of ironstone. This Com- 
mittee will carry on the work which has been done 
by the Committee of producers, which submitted 
evidence to the Kennet Committee in 1937-38, 
and has since dealt with problems which have arisen 
as @ consequence of the great increase in the output 
of ironstone during the war. In the last war, it is 
interesting to note that the home production of iron 
ore was increased from 14,867,582 tons in 1914 to 
15,044,373 tons in 1918, but this was below the 
record figure which was attained in 1913. In the 
present war, although no figures have been pub- 
lished, it is understood that the production of iron 
ore has been enormously increased from pre-war 
levels. It is interesting to note that one of the first 
acts of the new organisation will be to consider 
problems of restoration of land. The development 
of ironstone workings may ruin considerable areas 
for agricultural and other purposes if not proceeded 
with on modern lines. The land is excavated by 
steam shovel and grab to a considerable depth, and 
presumably the labours of the Committee which has 
been appointed to consider this problem will be 
devoted to restoring the land for future use when the 
need for the extensive production of home iron ore 
is no longer such an urgent matter. In Lincolnshire 
and some other districts great care has been taken 
to restore the soil that has been disturbed. 


The Pig Iron Market 


The consumption of pig iron in Great 
Britain is on a heavy scale, but although there is a 
stringency of supplies in one or two departments, 
the position as a whole is not unsatisfactory, and 
firms employed in the war effort are receiving their 
full supplies. Production has to be maintained at a 
high rate in order to meet the growing demand, but 
the output of domestic pig iron has been increased 
to satisfactory levels. The heavy foundries are 
fully occupied and there is no lack of high-phosphoric 
pig iron to meet consumers’ requirements. In fact, 
the blast-furnace industry generally has been 
successful in maintaining production at a rate that 
has provided the necessary foundry and basic pig 
iron, and the tightness in the position is almost 
entirely in the hematite and low-phosphoric pig 
iron departments. The use of substitutes for these 
pig irons, wherever possible, is insisted upon by the 
Control, and the consuming industries have shown 
considerable ingenuity in making use of pig irons 
which in pre-war days would not have been con- 
sidered suitable for the purposes for which they are 
now being used. At the same time, the standard of 
the resulting castings has been well maintained. The 
shortage of hematite has lasted a long time and, 
until larger supplies of suitable ore can be imported, 
little relief is likely to be experienced. For that 
reason the position in North Africa is being anxiously 
followed, in the hope that imports from that part 
of the world will soon be possible. The blast-furnace 
coke position is satisfactory. A large proportion of 
the coke consumed by the blast-furnaces is made in 
coke ovéns associated with the larger producers, 
but big supplies of Durham blast-furnace coke are 
being received by the industry. Whilst high- 
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available, and the latter is being taken up by con- 
sumers, most of whom are employed on the pro- 
duction of castings for essential purposes. 


The Midlands and South Wales 


The Midland iron and steel industry is as 
well employed at the moment as at any time during 
the war. There is scarcely a department which is 
not being pressed by consumers for finished steel, 
so wide and general is the demand. The volume of 
business in structural steel is satisfactory, although 
the producers of heavy joists and sections are 
usually in a position to give fairly reasonable 
delivery. On the other hand, it is not so easy to 
place orders for the smaller sizes and the producers 
of this class of material are meeting with an excep- 
tionally heavy request. The call for shipbuilding 
sections is insistent and big tonnages are passing 
into consumption by this industry. The shipyards 
also are responsible for a big outlet for plates, the 
demand for which is fully maintained and is taxing 
the resources of the producing works. All thick- 
nesses of plates are in request and, in addition to the 
shipyards, tank makers and boilermakers, con- 
structional engineers and heavy engineers are asking 
for good tonnages. The demand has been so heavy 
for several months that the efforts to check the 
gradual lengthening of delivery dates appear to 
have met with only partial success, and it is not 
easy to place orders for material required in the 
current delivery period. The makers of alloy steels 
also are engaged to the limit of their resources, and 
even so the demand appears to be somewhat in 
excess of the supply. This steel is used in consider- 
able quantities by aircraft makers, munition makers, 
and armament firms. The sheet industry has suffi- 
cient work in hand to keep it fully employed for the 
first quarter of this year. The war industries con- 
tinue to absorb the whole production of the South 
Wales iron and steel works, and there is practically 
no business passing of an ordinary commercial 
character. Production is at a high level, and with 
few exceptions deliveries are satisfactory. The 
Welsh steel works are turning out considerable 
tonnages of billets and are helping to a great extent 
to maintain supplies to the consuming industries, 
although it is still necessary to supplement the home 
output by withdrawals from stocks of imported 
materials. The tinplate trade remains quiet. 


The North-East Coast and Yorkshire 


The increased activity at the steel works 
in this district which has developed since the 
beginning of the year is the most noticeable feature 
of the situation. The amount of business already 
booked by the steel makers has filled their capacity 
for a long time, and it is not easy to find a works in a 
position to accept fresh orders for the first delivery 
period of the year. The characteristics of the 
demand are similar to those which prevailed during 
the latter part of last year. The demand for steel 
plates is the most significant feature of the finished 
steel trade. Large quantities are passing into con- 
sumption. The requirements of the shipbuilders 
have first priority and their needs will probably be 
on a heavy scale for an indefinite period. The 
demand from boilermakers, tank makers, locomo- 
tive builders, and wagon works is insistent, and the 
orders on the books of the steel makers for these 
industries amount to a considerable to . Con- 
sumers have closely followed the delivery position 
with regard to plates, and as it has tightened and 
delivery dates have lengthened more and more 
business is being placed for far forward delivery. 
The alloy steel position has developed a somewhat 
steadier tone. The demand is unrelaxed, but the 
efforts of the manufacturers to meet consumers’ 
requirements appear to have met with success, 
whilst the careful distribution of this material by 
the Control has assisted in maintaining deliveries 
to the consuming trades. The Control, however, 
spares no efforts to impress upon users the necessity 
of exercising economy in the use of this steel. An 
active demand prevails for structural material, 
although it is chiefly for the lighter sections and there 
is not a strong request for heavy joists and sections. 
All the steel works in Yorkshire are actively 
employed and are coping well with the abnormal 
demand. The pressure to obtain sypplies of acid 
carbon steel has shown signs of increasing, lately, 
and the works producing this material have enough 
orders in hand to keep them fully employed for 
some time. The volume of business in basic steel 
is undiminished and all the available plant has been 
brought into operation. The insistent demand for 
special steel is exercising great pressure upon the 
manufacturers, who are achieving considerable 
success in increasing the production. The request 
for tool steel is maintained and consumers are 





phosphoric pig iron is in most liberal supely, there 
are considerable quantities of medium-phosphoric 
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high-speed steels as well as molybdenum 4-6 grade. 
The re-rollers are well employed and supplies of 
billets and sheet bars are sufficient to enable them 
to maintain operations at a high rate. 


Scotland and the North 


The calls upon the iron and steel works in 
Scotland are heavy and persistent, and it is with 
difficulty that the makers can keep pace with the 
insatiable demands for their products. The pressure 
from consumers is felt in all departments, buf is 
outstanding in the case of plates and alloy steel. 
There has been no diminution in the big tonnages 
of plates of all thicknesses passing to the shipyards ; 
but tank makers, boilermakers, and wagon builders 
are also la consumers of this material. The 
demand for bars, which has been developing 
steadily for some weeks past, has now reached con- 
siderable proportions. Large-diameter bars are 
in strong request and are being taken up in important 
quantities by the engineering works, nearly all of 
which are employed upon Government work. Small 
bars are also being produced in large tonnages and 
are quickly absorbed. The volume of business in 
structural steel is considerable, but the demand for 
heavy joists and sections is rather quiet. Ship- 
building sections are being produced on a consider- 
able scale and are ing into immediate con- 
sumption, whilst there is also a heavy demand for 
small sections for Government - ta 
machinery and locomotive plants are fully employed 
and are making large demands upon the steel 
makers, whilst there is no cessation in the continued 
pressure from the armaments manufacturers. The 
raw materials position is satisfactory and the pro- 
duction of semis is said to have risen to record 
heights. In the Lancashire steel market great 
activity prevails, the demand being almost entirely 
for war . Plates and alloy steel are a 
predominant feature in the demand, but all depart- 
ments of the steel works are operating under great 
pressure from consumers, and most of them have 
enough work in hand to keep them fully employed 
for the first quarter of the year. There is an active 
demand for steel bars, both large and small, whilst 
a@ considerable volume of business is passing in 
sheets, and it is not easy to place fresh orders for 
near delivery. The steel works on the North-West 
Coast are fully employed upon orders for material 
required for essential . A big tonnage of 
rails is being produced and all departments are 
engaged practically at capacity. 


Iron and Steel Scrap 


Some improvement has been noticeable 
recently in the volume of business passing in iron 
and steel scrap. The requirements of the iron and 
steel trades are on a heavy scale, and the problem 
of meeting their needs is not an easy one. A satis- 
factory feature of the iror and steel scrap trade is 
that, in spite of consumers’ heavy requirements, 
delivery to the works has been sufficient to meet 
their current needs. The steel industry is still 
pressing to obtain all the heavy steel and basic 
scrap which comes upon the market, and the 
demand seems to be somewhat in excess of the 
supply. Apart from difficulties many suppliers 
are experiencing in obtaining all the truck labels 
they need, the position seems to be generally satis- 
factory. Both suppliers and consumers would be 
glad to handle larger quantities of heavy mild steel 
scrap cut to furnace sizes, and consequently there is 
an active demand for this quality. A steady demand 
prevails for bundled steel scrap and hydraulically 
compressed steel shearings, and consumers are 
readily taking up the quantities available. Irregu- 
larity exists in the demand for mild steel turnings. 
There is a fair demand for heavy turnings and in 
some districts consumers are seeking supplies, but 
the light and bushy turnings are more difficult to 
sell. The consumption of the latter description 
appears to have increased somewhat of late, but 
the quantities available are considerable and more 
than consumers require. Business in wrought iron 
and steel scrap for basic steel furnaces is rather 
quiet, but good heavy sorts are in fairly active 
request. The call for heavy cast iron in large pieces 
of furnace sizes is fairly good, and there appears to 
be a scarcity of light cast iron scrap. Nor is good 
cast iron scrap in cupola sizes plentiful, and con- 
sumers are showing considerable interest in this 
description. A more active busiress is being trans- 
acted than recently in acid carbon steel scrap. Con- 
sumers are taking up good tonnages at 90s. 3d. for 
maximum Q-04 per cent. sulphur and phosphorus 
and 8Js. 3d. for the 0-05 per cent. sulphur and 
phosphorus. The demand for alloy steel scrap and 
special steel scrap has developed considerably 
during the pest few weeks, and consumers are readily 
taking up most of the parcels offered. 
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Notes and 





Rail and Road 


SatvacE or Usep Ram Ticxkets.—156,498,741 
rail tickets have been collected on the L.M.S. in 
the last twelve months and sent for re-pulping. 
These tickets, weighing over 122 tons, will make 
12,000 4-5 A.A. shell containers. In addition, 
the L.M.S. are salvaging ticket inspectors’ 
clippings. An average-sized station yields } cwt. of 
clippings a year. 

Locomotion By WIND PowErR.—Certain nitrate 
miners in Chile, whose movements are hampered by 
lack of petrol, are using the regular desert winds to 
transport them between their homes on the coast 
and the mines. Rail trollies have been equipped with 
sails to make use of the north Chilean desert wind 
that blows from the Pacific to the Andes at dawn, 
and from the Andes to the ocean at sunset. 


Mexico Compounps a Drest.—The Government 
of Mexico, through the National Railways, has 
taken over the El Oro Mining and Railway Com- 
pany, Ltd., as compensation for money owed by 
the latter. The line thus confiscated is only 10 
miles from end to end. Meantime, the country has 
arranged with the U.S.A. for the purchase of second- 
hand equipment required by the National Railways 
of Mexico. More than sixty locomotives, 600 cars, 
and a number of other rolling stock are being trans- 
ferred. 


OnE-way STREETS AS Perrot Wasters.—In 
certain quarters the question is being asked whether 
traffic roundabouts and one-way streets are not 
adding to mileage, and so wasting petrol and tyres. 
Recently, the Devon General Omnibus and Touring 
Company, Ltd., advanced the suggestion to the 
Torquay Town Council that the one-way traffic 
system in the Strand and Fleet Street should be 
suspended, suggesting that a saving of 20,000 bus 
miles a year would be achieved. The Council, how- 
ever, turned down the proposal. 


A Vereran LocomotrvE ScrapPrpep. — The 
Southern Pacific Railway of America has sacrificed 
the “‘ Sabine,”’ its oldest. locomotive, in the war 
interest. Retired in 1923, it was built by the Niles 
Locomotive Works in 1854 to the order of the New 
Orleans, Opelousas and Great Western, a rail line 
projected in 1852 by a group of Louisiana business 
men to connect New Orleans with other com- 
munities in south-central and south Louisiana. It 
was placed in service in 1855 and after forty-two 
years of railway work it. was sold to a company 
operating sugar cane plantations in South Louisiana. 
For its new owners it hauled train loads of raw 
sugar cane to the plants until in 1923 the Southern 
Pacifie repurchased the little engine and placed it 
on display in fhe passenger station at Lafayette. 


Miscellanea 
Coprer WIRE WITH 4 STEEL CorE.—An American 
concern, known as the Copperweld Steel Company, 
is manufacturing wire, rods, and strand made of 
copper welded over a heavy steel ¢ore. 


A 241n. Pree Love.—The 24in. war emergency 
pipe line, now being laid from Longview, Texas, to 
Salem, Illinois, is said to be the largest-diameter line 
carrying crude oil ever built. The pipe is wrapped 
with a special asbestos felt by a machine which first 
applies a waterproof coating as the pipe revolves. 

Peat ror Fuet.—A year ago the Swedish Fuel 
Commission planned to produce 1,000,000 tons of 
peat, but the objective was not reached ; 1942 had 
@ wet summer and no more than 700,000 tons was 
obtained. Investigations on processes for the rapid 
artificial drying of peat, to increase output, are 
continuing. 

Sours Arrica TO Make D1iamonp Toois.—Prior 
to the war, all precision diamond tools used in South 
Afriea were of overseas manufacture. Now a 
Johannesburg concern is making a wide range of 
such tools, notable among them being abrasive 
wheel dressers of all types, diamond lathe tools, 
diamond nibs for thread grinders, and special glass 
eutters for making various types of lenses, as well 
as glass cutters for conventional purposes. 

DEMONSTRATION OF STATISTICAL CONTROL.— 
From February }5th to 20th inclusive E. H. Jones 
(Machine Tools), Ltd., Edgware Road, The Hyde, 
London, N.W.9, will present a demonstration of 
fine measuring instruments. As part of it, quality 
control of actual production operations will be 
demonstrated, for which purpose arrangements 
have been made for some typically suitable produc- 
tion iobs to be in actual operation. Quality contro; 
statistics and charts will be prepared and built ud 
on these production jobs throughout the week, for 


Memoranda 


and inspecting equipment. Throughout the demon- 
stration representatives of the Ministry of Supply 
scientific research department will be in attendance 
to answer any questions on quality control sub- 
mitted by visitors. 


THE U.S.A. anp Krupp’s Patents.—The U.S.A. 
authorities have taken over large numbers of 
Krupp patents covering machinery, locomotives, 
metal alloys, diesel and other internal combustion 
engines, through the Alien Property Custodian, who 
now licenses them to American companies. 


Personal and Business 

Mr. R. G. McLEop has been elected a director of 
the Gloucester Railway Carriage and Wagon Com- 
pany, Ltd. 
Mr. R. D. Burn has been appointed Deputy 
Controller in the Non-ferrous Metals Control, 
Ministry of Supply. 
Mr. Ceci, BentTHAM, of Henry Simon, Ltd., has 
been appointed Deputy Controller-General of 
Machine Tools, Ministry of Supply. 
Mr. I. C. GEDDEs has been nominated for election 
as President of the Chamber of Shipping. Sir G. 
Leighton Seager has been nominated Vice-President. 
Mr. ALBERT PARKINSON, joint managing director, 
has been appointed deputy chairman of Crompton 
Parkinson, Ltd., and Mr. E. C. Holroyde has been 
appointed a joint managing director. 
Mr. J. L. Warmrincton has been appointed 
assistant sales manager in charge of the conductors 
and telephone cable section of the sales department 
of W. T. Henley’s Telegraph Works Company, Ltd. 


Mr. H. Pearce has recently been appointed 
works superintendent of the No. 2 factory of 
Charlesworth Bodies (1931), Ltd. Mr. Pearce was 
for a number of years with Boulton-Paul Aircraft, 
Ltd. Mr. H. A. Salkeld, late of Rotol Airscrews, 
Ltd., has also joined the Charlesworth Company, 
as personnel manager of Nos. 2 and 3 Factories, 
whilst Mr. L. G. Carpenter has taken up the position 
of chief planning engineer, after a long period of 
service with the Gloster Aircraft Company, Ltd. 


Witp-BarRFIELD ELEcTrRIC Furnaces, Ltd., 
informs us that an arrangement has been made with 
Ferranti Ltd. under which the two companies will 
collaborate in the development of high-frequency 
industrial heating equipment. The high-frequency 
generating equipment will be designed and manu- 
factured by Ferranti Ltd., whilst the heating, 
handling, and quenching equipment will be manu- 
factured by Wild-Barfield Electric Furnaces, Ltd. 
Sales and installation of the Ferranti-Wild-Barfield 
equipment will be handled by Wild-Barfield Electric 
Furnaces, Ltd. 








Forthcoming Engagements 





Secretaries of Instituti Societies, &c., desirous of 
having notices ef meetings inserted in this column, are 
requested to nete that, in order to make sure of its insertion, 
the necessary infermation should reach this office en, er 
befere, the merning ef the Monday of the week preceding 
the meetings. In all eases the True and PLace at which 
the meeting is to be held should be elearly stated. 
Bradford Engineering Society 
Monday, Feb. 15th.—Technical College, 
** Boiler Feed Water Treatment,’ C. C. 
6.30 p.m. 
Diesel Engine Users Association 

Thursday, Feb. 1\th.—Caxton Hall, Westminster, 

S.W.1. “‘The Development of Paxman Diesel 

Engines,” E. P. Paxman. 2.30 p.m. 

Fuel Luncheon Club 

Wednesday, Feb. 10th.—Connaught Rooms, Great Queen 

Street, W.C.2. ‘‘ Road Traffic Problems After the 

War,” Lieut.-Colonel M. O’Gorman. 12.40 for 

1.10 p.m. 

Institute of Economic Engineering 

Sunday, Feb. 14th—-Waldorf Hotel, Aldwych, W.C.2. 
“The Fundamentals of Time Study,” C. F. N. 





Bradford. 
Whyte. 


Sandall. 2.30 p.m. 
Institute of Fuel 
Thursday, Feb. 18th.—Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. ‘“‘The Proxi- 


mate Analysis of Coal,” A. Bean and W. Brown. 


2.30 p.m. 

Institute of. Transport 
Saturday, Feb. 13th—METROPOLITAN GRADUATES: 
Inst. of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘‘ The Operation of Railway 


—$—— 





Institute of Welding 
Wednesday, Feb. 10th.—Soortish Brancu: Inst. Tof 
Engineers and Shipbuilders, 39, Elmbank Cres. 


cent, Glasgow. ‘‘ Mechanised Are Welding: ‘ Itg 
Application in British Shipyards,” H. J. Stretton, 
6.30 p.m. 

Institution of Automobile Engineers 


Sunday, Feb. 14th—Lonpon Grapvuates: 12, Hobart 
Place, 8.W.1. “* Drawing-office Practice,” E. W.1J, 
Trillo. 3 p.m. 

. 16th.—LutTon GrapvuatTes: Technical 

College, Luton. ‘‘ Lessons from Continental Cars,” 

L. Pomeroy. 7 p.m. 


Institution of, Chemical Engineers) 
Monday, Feb. 8th.—The University, Woodhouse Lane, 





Leeds, “ The Application of Crystal Analysis to 
Some Chemical Engi ing Materials,” Dr. A. H. 
Jay. 6 p.m. 


Institution of Civil Engineers 

Tuesday, Feb. 9th.—Great George Street, Westminster, 
8.W.1. “Tunnel Linings, with Special Reference to 
a New Form of Reinforced Concrete Lining,” G. L., 
Groves. 5.30 p.m. 

Tuesday, Feb. 16th-—Roap ENGINEERING Division ; 
Great George Street, Westminster, 8.W.1. Film, 
“New York Parkways,” and lantern lecture, 
“Foundation Problems of West Side Elevated 
Express Highway, New York City.” 5.30 p.m. 


Institution of Electrical Engineers 

Wednesday, Feb. 10th—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Standard- 
isation of Single-cireuit Overhead Lines up to 
33 kV in Great Britain,” H. Willott Taylor and 
K. L. May. 5.30 p.m.—Scorrish Centre: Heriot- 
Watt College, Edinburgh. ‘Transformation of 
Heat and Power,” J. F. Field. 6 p.m. 

Thursday, Feb. 11th.—S. Miwtanp SrupEents: Lough- 
borough College, Loughborough. Chairman's 
Address, ‘‘ A Teehnical View of Modern Production,” 
E. W. Deaman. 6.30 p.m.—InsTaLLatTions , Src- 
TION: Savoy Place, Victoria Embankment, W.C.2. 
Discussion, “‘ The Use of Electricity in Relation to 
Fuel Economy.” 5.30 p.m. 

Tuesday, Feb. 16th.—Wireess Section: Savoy Place, 

Victoria Embankment, W.C.2. Discussion, ‘“ Elec- 

tronics in Industry.” 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Feb. 16th.—39, Elmbank Crescent, Glasgow 
“ Applications of Photography in Technology and 
Industry,” F. J. Tritton. 6.30 p.m. 


Institution of Mechanical Engineers 
Saturday, Feb. 6th.—YorksHIRE Brancu : Hotel Metro- 
ole, Leeds. “Tests on Transport Producer Gas 

Jnits,” H. Heywood. 2.30 p.m. 

Friday, Feb. 12th.—Storey’s Gate, Westminster, 8.W.1. 
Informal discussion, ‘‘ Mechanical Engineers and 
the R.E.M.E.”" 5.30 p.m. 

Saturday, Feb. 13th.—N.W. Brancn: Engineers’ Club, 

Albert Square, Manchester. ‘‘ Caustic Embrittle- 

ment,” E. W. Colbeck, 8. H. Smith, and L. Powell ; 

and “ Corrosion of Boiler Tubes,” T. Henry Turner. 

2.30 p.m. 

Friday, Feb. 19th.—Storey’s Gate, Westminster, S.W.1. 

Annual general meeting. ‘‘Some Textile Finishing 

Machines,” K. S. Laurie. 5 p.m. 


Institution of Production Engineers 

Saturday, Feb. 13th.—Lonpon GrapvatTes: 36, Port- 
man Square, W.l. ‘How Stores Can Help Pro- 
duction,” R. W. Brown; and “How Inspection 
Can Help Production,” A. H. Webster. 3 p.m.— 
Yorks Section: Hotel Metropole, Leeds. ‘ Fore- 
manship,” B. C. Jenkins. 2.15 p.m. 

Tron and Steel Institute 

Saturday, Feb. 13th.—Royal Victoria Station Hotel, 
Sheffield. ‘‘ A Critical Consideration of Some Appli- 
cations of the Spectrograph to Steel Works Analysis,” 
H. T. Shirley and E. Eliott. 2.30 p.m. 


Junior Institution of Engineers 
To-day, Feb. 5th.—39, Victoria Street, 8.W.1. ‘‘ Roads 
in Towns in the Future,” J E. M. MacGregor. 


5.30 for 6 p.m. 

Saturday, Feb. 6th—N.W. Section: Manchester 
Geographical Society, St. Mary’s Parsonage, Man- 
chester. Annual general meeting. 2.30 p.m. 
Friday, Feb. 12th.—39, Victoria Street, 8.W.1. “‘ Some 
Production Problems,” A. 8. Ladley. 5.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, Feb. 9th.—Engineers’ Club, Albert Square, Man- 
chester. “Power Loading,” H. R. Wheeler. 
2.45 p.m. 

Newcomen Society 
Wednesday, Feb. 10th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘ William Smith, 
Surveyor and Geologist,” A. G. Davis. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 5th.—Mining Institute, Newcastle-upon- 
Tyne. “ The Effect of Machinery Torque Variations 
on Propulsive Performance,” Lieut. (E.) E. Panago- 
poulos. 6 p.m. 
Wednesday, Feb. 10th.—StupvEnt Srection : Bolbec Hall, 
Newcastle-upon-Tyne. ‘‘Some Shipyard Problems 
and Operations,” J. W. Eckhard. 6.45 p.m. 


Royal Society of Arts 
Wednesday, Feb. 10th.—John Adam Street, Adelphi, 
W.C.2. ‘Location of Industry,” R. G. Glenday. 
1.45 p.m. 
Society of Chemical Industry 
Wednesday, Feb. 17th.—Gas Industry House, 1, Grosvenor 
Place, 8.W.1. ‘‘ Recent Developments in the Manu- 








which purpose use will be made of modern checking 


Goods Traffic in London,” A. L. Castleman. 2.15 p.m. 


facture and Use of Bricks,” F. Packard. 4 p.m. 
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A Seven-Day Journal 


The Forth Road Bridge Scheme 


Ar a conference of local authorities held in 
Edinburgh recently, at which representatives 
of Edinburgh, West Lothian, Midlothian, South 
Queensferry, Kirkcaldy, Fife, Inverkeithing, and 
Dunfermline were present, it was unanimously 
decided to press forward with all possible speed 
with the engineering plans and other details of 
the Forth road bridge scheme, with a view to 
transmitting them to the Ministry of War 
Transport at the earliest possible momént. The 
chair was taken by Provost William Y. Darling, 
of Edinburgh, who was authorised, with the 
Advisory Committee and officials, by the meet- 
ing to proceed without delay to the next stage 
in the fruition of the project. The scheme, it 
was decided, was of supreme importance to 
Scotland, and in no circumstances could it 
be allowed to take a secondary place to any other 
scheme which was being promulgated for 
Scottish development. Since the autumn, it 
was reported, certain contracts had been made, 
and the local authority representatives were 
invited to consider whether the preliminary steps 
to be taken in connection with the scheme as 
originally formulated should now be pushed to 
the stage when it would be possible to make 
active progress when circumstances permit. It 
was the unanimous opinion of all the representa- 
tives that the project should go forward in the 
form which was now approved, namely, the 
building of a road bridge at the Mackintosh 
Rock site, a little west of the railway bridge. 
The bridge would be financed by the Ministry 
of Transport and the local authorities, and its 
estimated cost before the war was about 
£3,260,000. 


U.S.—British Shipping Co-operation 

SPEAKING at a Lend-Lease hearing of the 
House Foreign Affairs Committee last Monday, 
Admiral Emory 8. Land, U.S. War Shipping 
Administrator, said that in the period from 
November Ist, 1941, to October 31st last, the 
U.S. Maritime Commission first and the War 
Shipping Administration later repaired 1482 
United Nations’ vessels in American repair 
yards. In the same period United States con- 
trolled vessels made 1745 sailings loaded with 
lend-lease material—1375 for Britain, 304 for 
Russia, and 66 for China. The American 
Merchant Marine to-day was completely con- 
verted to war purposes. This month approxi- 
mately 41 per cent. of all War Shipping Adminis- 
tration controlled dry cargo tonnage in active 
service was engaged in operations for the U.S. 
Army, carrying munitions and supplies to 
their military forces abroad. Nearly 13 per 
cent. of the War Shipping fleet was working 
for the Navy. In addition, 268,500 deadweight 
tons of the total merchant fleet had been made 
up of “bareboat” (empty boats used in one type 
of charter) chartered by the War Shipping 
Administration to the U.S. Army and 564,900 
tons to the U.S. Navy. Approximately 30 per 
cent. of their cargo vessels were making lend- 
lease voyages to Great Britain, Russia, the 
Middle East, the Indian Ocean area, and China. 
The remaining 16 per cent. carried a large 
amount of Army and Navy cargo but operated 
mainly in other necessary services. They were 
planning to build 18,890,000 deadweight tons 
of new shipping during 1943. On the basis of 
building statistics and estimated sinkings 
which might occur, their dry cargo fleet should 
surpass Britain’s by about the middle of the 
year, and by the end of the war it might be 
as much as 25 per cent. greater than theirs. 
By way of contrast, the United States dry 
cargo fleet to-day was approximately 61 per 
cent. as large as that of the British. Through 
the medium of the Combined Shipping Adjust- 
ment Board, they had worked out with the 
British a system to provide one another with 
mutual aid in shipping. Each country operated 
a separate pool of ships under its control, which 
was comprised of troopships, cargo ships, and 
tankers. However, it was their ‘practice to 


“swap ” voyages whenever it was in the interest 
of the combined war effort and if it was more 


efficient to do so. Most of their large troop 
movements would not be possible but for 
Britain’s large troop carriers. They recently 
concluded with the British an agreement for 
the mutual waiver of vessel and cargo claims 
arising from marine casualties. Obviously that 
was going to be very beneficial to the United 
States in the long run. 


Transport Problems of Post-War 
Europe 

At a meeting of the Allied Technical Advisory 
Committee on Inland Transport in London this 
week it was revealed that the Germans have 
taken so much timber from some of the coun- 
tries they occupy that the difficulty of providing 
railway sleepers may be considerable in the 
post-war relief period. It was stated that 
Canada would have an adequate supply of 
timber for the purpose of replacement, but that 
the provision of adequate shipping to move it 
would be a great problem. In estimating 
requirements to get Europe’s railway system 
working as soon as possible after liberation, it 
was agreed that data would have to be collected 
concerning the normal annual replacement 
supplies under pre-war conditions, so that the 
work ‘of maintaining tracks and rolling stock 
could be undertaken at once, and concerning 
installations and materials known to have been 
destroyed or “ requisitioned ’’ by the occupy- 
ing authorities or in the course of indirect 
military operations. In addition, it was con- 
sidered that a pool of railway equipment should 
be established to replace equipment damaged 
in the course of direct military operations. The 
assessing of the material needed in such a pool 
would take into account the fact that con- 
siderable repairs of existing equipment would 
be undertaken by the military authorities which 
might become available for civilian relief when 
the period of military operations was over. 
A survey of bridges known to have been 
destroyed and not subsequently repaired also 
had to be undertaken. 


The B.E.A.1I.R.A. Report 


THE twenty-second annual report of the 
British Electrical and Allied Industries Research 
Association, published since our previous issue 
appeared, records that the ability of the Asso- 
ciation to solve the many new problems of a 
technical nature which have arisen in connec- 
tion with the war has become more widely 
known to the Government Departments con- 
cerned. The volume of work undertaken in 
this connection has considerably exceeded the 
amount anticipated in the budget for the year. 
The Association is now firmly established as an 
“essential undertaking,’’ and although minor 
difficulties have been met in maintaining an 
adequate staff and in securing necessary 
supplies, the important work carried out by 
the Association has not been seriously affected. 
In addition to its war work the Association is 
continuing its activities on serious fundamental 
research on such subjects as arcing, dielectrics, 
the properties of circuits, interference with 
communication circuits, surge phenomena, 
transformer design, magnetic materials and 
surface tension. The Council of the Association 
is now giving attention to the subject of post- 
war reconstruction and to the future of co-opera- 
tive research in the electrical and allied indus- 
tries. The expenditure on research in the elec- 
trical industry of Great Britain has increased 
materially during the lifetime of the Associa- 
tion, but is still behind that in some other 
countries. In Russia, for example, over a 
hundred experts were working before the war 
on surge phenomena and allied problems, repre- 
senting a volume of co-operative effort exceed- 
ing that applied to the same end in this country. 
To-day the Association controls probably only 
about one-twelfth of the total expenditure on 
research in the industry, but it is ready to 
expand its activities and it is anticipated that 
after peace is restored it will be enabled to do 
so. The work which has accumulated since 





war broke out and new problems which have 


since arisen will, it is estimated, require an 
expenditure of £150,000 per annum for the 
first three years after hostilities cease. The 
Association’s laboratory at Perivale will be 
inadequate to carry out the work on the anti- 
cipated scale, and consideration is now being 
given to its re-establishment on a larger and 
more convenient site. 


Producer-Gas Vehicles 


In replying to a question in the House of 
Lords last week, the Minister of War Transport, 
Lord Leathers, gave some account of the pro- 
gress which has been made in the development 
of producer gas propulsion for motor vehicles. 
Lord Leathers said that by the middle of 
January some 530 of the “ bus type ”’ of pro- 
ducer had been distributed and others would, 
he hoped, be delivered at the rate of 300 to 400 
a month. Producers for goods vehicles had 
involved a great deal more work, but he expected 
to get 400 in March, rising to nearly 1300 in 
May. Fuel would necessarily remain the limit- 
ing factor, and it would not be advisable to go 
beyond making 10,000 producers of all types. 
Operators had responded extremely well to the 
scheme. Of 11,615 road vehicles running on 
alternative fuels 1504 were running on pro- 
ducer gas, 6412 on electricity, 1200 on coal gas, 
and 1400 on creosote. The Minister thanked 
all those who were co-operating in the experi- 
ments which were being made. 


Universities and the Shipbuilding 
Industry 


ADDRESSING a gathering on February 6th of 
the Glasgow University Engineering Society, 
Sir Maurice Denny commented upon the ques- 
tion of education for industry, with particular 
reference to the shipbuilding industry. While 
there was no deep dissatisfaction with the 
present system, it was generally agreed, he said, 
that there should be some changes. Regard 
should be paid to the number of young men 
taking advanced work of a scientific nature. 
Common sense required that no more young 
men of high scientific qualifications should be 
turned out per annum than could be absorbed. 
In the past an unfortunate feature of the surplus 
had been that excellent young men had failed 
to find positions adequate to their training and 
to the endeavours which they had made to 
fit themselves for responsible positions. In 
shipbuilding in this country, excluding the 
Admiralty, opportunities existed for advance- 
ment to the highest positions, and there was 
also a limited number of openings for services 
overseas. The total number employed at any 
one time could be, and had been, estimated 
within reasonable limits. Allowing for wastage 
and an average life in any of the positions of 
twenty years, it was easy to deduce what the 
average yearly recruitment should be. The 
answer was a surprising one; it was of the 
order of six. If, therefore, three universities 
were supplying our national requirements it 
would be sufficient if each turned out only two 
degree men per year. Continuing, he remarked 
that a student’s training did not help to fit him 
to operate outside a fairly narrow circle. He 
therefore advocated a system of post-graduate 
education. The instruction should begin six 
months after the student had settled down to 
practical work, and should be given in the 
evenings. It should cover not only “ bread- 
and-butter ” subjects, but also a cultural 
syllabus, including political economy, civics, 
and the working of Government in a demo- 
cratic state. Sir Patrick Dollan criticised the 
proposed restriction of students, and main- 
tained that the doors of the universities should 
be kept as wide open as possible, and that the 
number of students should be limited only by 
the accommodation available. Sir Hector 
Hetherington, Principal of Glasgow University, 
said he believed the number of students who 
graduated in naval architecture did not exceed 
two per year. Sir Hector, presumably, was 








referring solely to his own university. 
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An Introduction ‘to Soil Mechanics 


By W. L. LOWE-BROWN, D.Eng., M. Inst. C.E., M. Am. Soc. C.E. 
No. II—(Continued from page 106, February 5th) 


RETAINING WALLS 


 jusvery retaining walls of normal design 
rest upon granular material it is usually 
only necessary to design them to resist over- 
turning. For this purpose the graphical 
solution of Coulomb gives results practically 
identical with those found by Jenkin from 
experiment. The point of application of the 
resultant pressure has been found by various 
tests on models to vary between 0-33 and 
0-50 of the height of the wall and, for safety, 
it should be taken at the mid-height and 
inclined to the horizontal at the angle of 
friction. 

For cohesive soils it is necessary to consider 
not only the resistance to overturning, but 
also the possibility of the wall being carried 
away bodily by a failure of the soil in shearing 
along a slip surface passing through or below 
the foundation. The overturning pressure 
may be found from Bell’s* formula previously 
referred to; its point of application should 
again, for safety, be taken at the mid-height 
of the wall and inclined to the horizontal at 
the angle of friction. These results may be 
checked against the method given by 
Terzaghi* in his general wedge theory, in 
which he uses a logarithmic spiral for the 
shape of the slip surface. An abstract of this 
will be found in Krynine’s" work previously 
referred to. 

The resistance of the wall to translation by 
a shearing failure may be found by an 
adaptation of Fellenius’ method, given by 
Plummer and Dore,’ of computing the 
resistance to failure along a circular cylin- 
drical surface passing below the foundation. 


COMPRESSION AND CONSOLIDATION OF 
CoHESIVE MATERIAL 


No doubt most experienced engineers had 
always instinctively made some kind of 
empirical allowance in their designs for the 
illusive qualities of soil which they had not 
found any satisfactory means of measuring, 
but otherwise the only facts they had been 
able to bring into their calculations were :— 
Weight, internal friction, cohesion. 

Certainly different values of the supporting 
power of different soils were in common use, 
but as far as clay was concerned they were 
far from satisfactory, as frequent unexplained 
failures demonstrated. Clays were described 
as soft, firm, or stiff, but the fact that the 
same clay might, by a change in its water 
content, be placed in any one of these cate- 
gories does not appear to have been seriously 
studied. 

Long after the old-established earth pres- 
sure theories had become discredited, the old 
formule continued to be used for the simple 
reason that no new work had been done upon 
which an improved science could be built up, 
A large number of engineers were trying to 
find a solution, but they were all groping in 
the dark ; perhaps they had previously been 
blinded by the brilliance of the old mathe- 
matical theories, but, whatever the cause, 
many false scents were followed before the 
right track could be found. Progress towards 
a proper understanding of the behaviour of 
soils was seriously delayed by two fallacies, 
which had taken a strong hold on engineering 
thought. The first was that of attributing to 
soils properties identical with such material 
as concrete. It appears to have been argued 
that just as there are different qualities of 


concrete, all having similar characteristics, 
such as strength, elasticity, &c., varying only 
in degree according to the composition of the 
concrete, so there were different kinds of 
soils having a similar range of properties 
Based upon some such false analogy, it seems 
to have been assumed that soils could be 
divided into less than a dozen types, and that 
their properties could then be tabulated for 
the convenient use of any aspiring engineer 
or supervising authority. For example, it 
was considered that it was only necessary to 
decide which of these types of material lay 
immediately below the foundation to be able 
to say exactly what pressure that material 
could safely be counted upon to support. 
This delightfully simple conception has now 
been definitely shown to be chimerical. 
Research has proved that no classification 
based upon a simple geological description of 
the soil is of any real value. 

The next fallacy which further delayed the 
advance of soil mechanics was that the key 
to the problem could be found in the grain 
size as long as some regard was paid to the 
amount of moisture present. This led to a 
study of the effect of variations in the water 
content, mechanical analysis, and the per- 
centage of colloidal matter. Great hopes 
were for a time aroused by this line of 
approach, which was only abandoned when 
the results of Terzaghi’s research were pub- 
lished. He showed that compressibility and 
permeability were the determining factors 
with regard to settlement, and that these 
might be very different in two soils with 
identical proportions of colloids and with the 
same grain size. 


TERZAGHI'’S FUNDAMENTAL RESEARCH 


The results of Terzaghi’s fundamental 
research on clay were published in English 
in 1925, in Engineering News-Record, 
November 5th, 1925, and seven subsequent 
numbers. This work had been carried out in 
Constantinople, where he occupied the Chair 
of Civil Engineering at the American Robert 
College in that city. 

He commenced his investigations by study- 
ing the behaviour of a small element of clay 
subjected to pressure. Using a circular disc 
of clay, 1 cm. thick and 8 cm. in diameter, 
he subjected it to a pressure under conditions 
which were carefully arranged to represent as 
closely as possible those which would exist 
in the heart of a mass of moist clay below the 
ground water table. The disc of clay was 
confined within a metal ring, and sandwiched 
between two sand filters, which were kept 
fully saturated with water for reasons which 
will be explained later. (The sand filter is 
nowadays, for ease of manipulation, replaced 
by thin slabs of porous stone, but the effect 
is the same.) A definite load was then 
applied and kept constant, while observations 
of the resulting compression were taken at 
frequent intervals. 

The progress of the settlement will be 
seen from Fig. 3, which has been prepared to 
show, by a series of typical curves, the com- 
pression that would take place under succes- 
sive constant loads, 1, 2, 4, and 8 tons per 
square foot, each plotted against time, for a 
material somewhat similar to London clay. 
It will be seen that compression commences 
rapidly at first, and continues afterwards at 
a gradually decreasing rate. To ensure that 





observations were continued until all measur- 





able movement had ceased, the load was kept 
steady for two days, when observations indj. 
cated that practical equilibrium had been 
established, although theoretically that would 
require an infinite time. From the results 
shown here, another curve (Fig. 4) has been 
drawn showing the ultimate compression 
taken from Fig. 3, and plotted against the 
pressure which produced it. 

When a specimen is kept in contact with 
water and the load is removed step by step, 
with the same length of time allowed for 
recovery as had been allowed for compres. 
sion, the equilibrium decompression curve 
does not follow the compression curve, but 
rises on @ flatter slope, as shown in a dotted 
line in Fig. 4 for the case where the load has 
been removed after 4 tons to the square foot 
has been applied. This shows an appreciable 
permanent set. If the specimen is loaded a 
second time with the same amount, the com. 
pression curve will return to the same point 
where it had finished on the first loading, and 
if a further load is then added compression 
will continue along the line of the original 
compression curve. 

In both Figs 3 and 4 the scale of the 
ordinates shown to the left of the curve is the 
thickness of the specimen, but on the right- 
hand side the voids-ratio is shown. The 
voids-ratio is defined as the ratio of the 
volume of voids to the volume of solid matter, 
and is usually denoted by e. It is obvious 
from Fig. 4 that any change in the volume of 
the specimen which takes place is accom. 
panied by an exactly proportional change in 
the voids-ratio, since at the pressures usually 
employed in such tests the solid matter can 
be considered as incompressible. 


InDEX PROPERTIES 


If clay contains a large excess of water it 
becomes liquid. On the other hand, if it 
loses a large part of its water it ceases to be 
plastic. The former is called the liquid 
limit and the latter the plastic limit. Both of 
these are determined by their ‘“ moisture 
content,” which is defined as the weight of 
moisture in the sample, expressed as a per- 
centage of the weight of the oven-dried soil. 
The liquid limit is the moisture content at 
which the soil will just begin to flow when 
jarred twenty-five times with a special appa- 
ratus. The plastic limit is the lowest mois- 
ture content at which the soil can be rolled 
into threads of fin. diameter without the 
threads breaking in pieces. The difference 
between the liquid limit and the plastic limit 
is called the plasticity index, because it is a 
measure of the range of water content over 
which the soil possesses plastic properties. 
A further factor which combines all these 
indices is called the liquidity index, which is 
defined as 
Liquidity index = 

water content minus plastic limit. 
liquid limit minus plastic limit. 


It will be observed that, unlike the voids- 
ratio, which is based upon volume, all these 
index properties are based upon weight. 
They were first made use of by A. Atterberg 
for the classification of agricultural soils, but 
they have now been adopted in soil mechanics 
practice, and standard methods of making 
them have been devised. Although these 
index properties are not used directly in the 
solution of any engineering problems, they 
have been found most useful for purposes of 
soil classification as a preliminary to a more 
detailed examination. 


COMPRESSION CURVE 
The shape of the ultimate compression 








curve in Fig. 4 shows that as the pressure is 











| kept 
indi. 
been 
vould 
sults 
been 
8sion 
b the 


With 
step, 
l for 
pres. 
urve 

but 
tted 
| has 
foot 
able 
ed a 


oint 
and 
sion 
‘inal 


the 
the 
zht- 
The 
the 
ter, 
ous 
e of 
m- 
> in 
ally 


can 


ee ee ee Od 






two methods give identical results. 





Fes. 12, 1943 


THE ENGINEER 





125 








—— 


increased, the compression for each addi- 
tional ton per square foot gets less and less. 
In soil mechanics the measure of compression 
used is termed. ‘‘ compressibility,” which may 
be defined as the increase in strain divided 
by the increase of the stress which pro- 
duced it, or 

: re increase of strain. 

Compressibility =~ ee eo 
In other words, it is the reciprocal of the 
modulus of elasticity. There is, however, 
this difference, the compressibility of clay is 
not constant, but decreases rapidly under 
increasing pressure, whereas the modulus of 
elasticity of materials which follow Hook’s 
law is constant. 

When the shape of the compression curve 
has been established experimentally, the 
compressibility at any pressure can be found 
direct from the curve in either of two ways. 
First, using the scale of thickness on the left- 
hand side of Fig. 4, the compressibility at 





In general, it is preferable to find the value 
of the compressibility direct from the curve, 
but for some purposes it is convenient to 
express. it in the form of an equation. This 
can be completely established from the 
voids-ratio at unit loading and one constant, 
both of which can be found from the experi- 
mental results. 

It may be of interest to state that the com- 
pressibility of London clay below the founda- 
dations of the new Waterloo Bridge is given 
by Cooling and Skempton as ranging from 
0-0063 to 0-0120 square foot per ton, which 
is equivalent to a modulus of elasticity of 
approximately 2500 Ib. to 1300 Ib. per square 
inch, while similar material, such as that 
illustrated in Figs. 3 and 4, consolidated at 
low pressures, has a modulus of only 830 
at 6 tons per square foot. 


CONSOLIDATION 
When clay is compressed it behaves as a 











spongy mass of elastic material with pores of 


tests previously described, but instead of 
covering the surface with a filter and loading 
it, it was left exposed to the atmosphere. 
Similar movements were observed to take 
place without the load, as previously followed 
the loading. This thin layer slowly shrank 
and while that was happening the water 
content measured at many points in the thick- 
ness of the sample was found, by direct 
measurement, to decrease uniformly through- 
out the whole thickness, showing that there 
must have been a continuous flow of capillary 
water from the interior toward the surface 
of evaporation. The mere fact that this flow 
takes place indicates that some hydro- 
static force must be brought into action in 
order to produce the movement. This force 
is found to be due to surface tension. The 
action of the surface tension can perhaps be 
most readily understood if the problem is 
simplified by picturing the structure of the 
clay, as formed of a mass of fine vertical 
capillary tubes. Then, when evaporation 
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any pressure is equal to the decrease in the| capillary dimensions filled with water. In| commences, the water in the tubes tends to 


thickness of the specimen at that pressure 
for an increase of 1 ton per square inch in 
the pressure divided by the thickness. The 
other way is to use the scale of voids-ratios 
on the right-hand side. In this case the com- 
pressibility is equal to the reduction in the 
voids-ratio at that pressure for an increase 
of 1 ton per square inch in the pressure ; that 
is to say, the rate of change in the voids- 
ratio (which is usually represented by a), 
divided by (1-+-e), which represents the total 
thickness. This gives the equation 


epee a 
Compressibility = ize 

The second method is the one usually 
employed in soil mechanics practice, but the 








consequence, when pressure is applied the 
material can only be compressed as the water 
is driven out of the pores, and this takes place 
very slowly owing to the fineness of the pores. 
Equilibrium can only be reached when all 
surplus water has been expelled, and the 
load is carried entirely by the elastic material. 

Tt has been shown mathematically that the 
shape of the time-compression curve obtained 
by consolidation tests on clay is in close 
agreement with this hypothesis, which was 
originally put forward by Terzaghi, and has 
now been universally accepted. 

Confirmation of this theory has been 
secured by a careful examination of what 
happens as clay shrinks when exposed to the 
atmosphere. A sample of clay was enclosed 


retire jnto the interior, but in so doing brings 
into action the surface tension on the walls of 
the tubes, which are thereby compressed, and 
shrinkage results. There is, of course, a limit 
to the extent to which shrinkage can be pro- 
duced by evaporation. This is reached at the 
point when the clay passes from the semi- 
solid to the solid state, but, while it remains 
plastic, the compression will persist as long as 

the evaporation continues. 

During the compression and decompression 

tests previously described, the fact that the 

filters were kept in direct contact with water 

prevented the surface tension in the capillary 

structure of the clay from being brought into 

action. 

After clay has reached equilibrium under 





in a metal ring just as in the compression 


any load it will not swell again when the load 
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is removed until it has reabsorbed the water 
which has been driven out under pressure. 
If it is kept in conditions where it can neither 
reabsorb water nor lose water by evaporation, 
it will be kept from either swelling or shrink- 
ing by the surface tension of its capillary 
water. On the other hand, if it is allowed to 
reabsorb water it will take just as long to 
expand it as it took to compress. 

This lack of resilience when clay is kept 
from reabsorbing water often appears to be 
contradicted by experience. For instance, 
in excavating a wide and deep foundation in 
clay the bottom is frequently found to rise, 
especially in the middle, even when it is kept 
dry (see Journal, Inst. C.E., Vol. 7, page 
409).14 This, however, can best be explained, 
not as @ swelling of the clay by reabsorption 
of water, which is an extremely slow process, 
but as plastic flow caused by the pressures of 
the higher ground round the sides of the 
excavation, forcing up the clay in the bottom. 


TEST PROCEDURE 


In order to find the various constants of 
compression, consolidation, &c., it is custom- 
ary, where possible, to use an “ undisturbed ”’ 
sample. By an “undisturbed ’”’ sample is 
meant one that has been cut out from a 
block of clay excavated from a trial pit or 
taken with a core barrel from a bore-hole, 
preferably of 5in. or more in diameter, proper 
precautions being taken to ensure that the 
water content and the structure of the clay 
are undisturbed in the transfer from the 
ground to the test cylinder (see paper by 
L. F. Cooling’ on “ Soil Mechanics and Site 
Exploration,” Journal, Inst. C.E., March, 
1942). 

A disc of this material is cut to the size of 
the test cylinder, loaded with a definite load 
of, say, } ton per square foot, and left under 
constant load until it has for all practical 
purposes come to rest; the load is then 
increased to, say, 1 ton per square foot, while 
the progress of the compression is observed. 
When movement has ceased the load is 
increased successively to 2, 4, and 8 tons per 
square foot, and the compression observa- 
tions repeated in each case until practical 
equilibrium has been reached. The water 
content, or the voids-ratio, can be found from 
the weight and specific gravity of the com- 
ressed disc of clay at the end of the test. 

e similar figure at each of the earlier stages 
can then be calculated from the previously 
measured changes in volume. From these 
observations a curve showing the voids-ratio, 
plotted against the pressure, can be drawn. 

In the earlier years of soil mechanics 
remoulded samples were almost universally 
used in the tests. These were made by 
mixing clay with water in the form of a 
slurry and driving out the excess water by 
placing it under a load of, say, } ton per 
square foot until equilibrium was reached. 
As the art of taking undisturbed samples has 
developed, comparison between undisturbed 
and remoulded samples has shown that the 
remoulded samples do not give such correct 

results as undisturbed ones, because the 
compressibility of the clay may have been 
modified during its formation, and distinct 
traces of its geological history may be 
gathered from the shape of the curve. Most 
clays have been formed by slow sedimentation 
followed by gradually increasing pressures, 
sometimes reaching great intensity, so that 
even when the overlying material has been 
eroded and the clay is now found near the 
sutface, some measure of the pressure under 
which it was formed can still be gauged from 
its present state of consolidation. The 
process of slow sedimentation gives the 
natural soil structure considerably greater 


its counterpart in the remoulded sample, 
with the consequence that its water content 
for a given pressure is higher. Subsequently 
the material will no doubt have been subject 
to considerable pressure and will have taken 
up a permanent set in consequence. This 
will show in the compression curve, which 
will be distorted, as exemplified by the 
unloading curve shown by the dotted line 
in Fig. 4. Cooling and Skempton’ have 
made a most interesting study of London 
clay from this point of view (see Journal, 
Inst. C.E., January, 1942). This question 
has been treated in detail by Arthur Cassa- 
grande in “ The Structure of Clay,”!” Jowrnal, 
Boston Soc. C.E., April, 1932. 

If, however, an undisturbed sample is not 
available, a remoulded one is the only alter- 
native, and although the estimate of settle- 
ment made from tests on a remoulded sample 
will not be as accurate as it would have been 


— 


from the undisturbed sample, a close approxi. 
mation should be possible, and any error 
which may arise will probably be on the safe 
side. An interesting paper treating the 
theory of consolidation in detail, by L. ¥. 
Cooling and A. W. Skempton,!* will be found 
in the Journal, Inst. C.E., Vol. 16, page 381, 
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OW that a statement of the Government’s 
I post-war educational policy may be 
expected, and the professional institutions 
are actively discussing theirs, it may be 
opportune to take stock of the position as it 
stands at present, with special reference to 
entry into the mechanical engineering pro- 
fession and industry. 
This may be regarded as governed by the 
institutions’ own examinations and by the 
qualifications they accept as exempting 
therefrom, and with the developments in 
technical education which have taken place 
during the past two decades; the latter 
probably influence a greater number of 
individual entrants than the former. 
The number of students following full-time 
courses of university standard and gaining 
engineering degrees has probably not varied 
much from year to year before the present 
inrush of State bursars designed to meet the 
urgent wartime need of technically trained 
men. It is estimated that about 1000 engi- 
neering degrees have been awarded annually 
by sixteen universities in Great Britain, and 
that, of these, about 300 are either designated 
as degrees in mechanical engineering or con- 
tain the element of specialisation needed by 
men who intend to obtain training as mecha- 
nical, as distinct from civil or electrical, 
engineers. 
To what extent such specialisation is desir- 
able, and at what stage it should be intro- 
duced, in what way a university course is 
best combined with practical training in 
engineering works (whether by “ sandwich ” 
courses or by previous or subsequent works 
experience), and, generally, to what extent 
the universities are turning out students with 
the type of knowledge most required by 
industry, are among the questions now under 
consideration, and it is to be hoped that the 
views of the professional institutions, when 
formulated, will result in free discussion by 
all concerned, and in a more perfect degree of 
co-ordination between those who are respons- 
ible for the upbringing of young engineers 
and those who are responsible for their sub- 
sequent professional and industrial employ- 
ment. 
Whatever be the outcome, it is presumed 
that a university degree, testifying to a wide 
and advanced knowledge of the science of 
engineering, will be regarded as it is at present 
as meeting most or all of the institutions’ 
educational requirements. In this connec- 
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Council of the Institution of Mechanical 
Engineers to accept an approved honours 
degree or a higher degree as exempting 
from all three sections of its associate 
membership examination is to be noted. 
It is based on the principle that a specially 
high standard of technical knowledge, 
established on a broad basis and backed 
by the practical training and experience 
demanded. by the by-laws as conditions of 
admission, render unnecessary any further 
examinations by the Institution in what may 
be called “ management ”’ subjects. 
Twenty years ago the only alternative to 
a university degree or other recognised quali- 
fication of equivalent standard was the 
passing of the whole of the associate member- 
ship examination, comprising papers in 
general, scientific, technical, and economic 
knowledge. Within that period of time 
there has, however, grown up the system of 
National Certificates in Engineering awarded 
by the professional Institution concerned in 
conjunction with the Board of Education, 
the Scottish Education Department, and the 
Ministry of Education (Northern Ireland), 
based upon systematic part-time courses of 
study at approved technical colleges and 
upon, internal examinations, whose standard 
is maintained by the scrutiny of assessors 
appointed by the institutions. This system 
has largely transformed the situation, and 
a very substantial number of students who 
have followed these courses are now able 
thereby to meet most, and in some cases all, 
of the institutions’ requirements for admis- 
sion. 
Immediately before the war, in 1939, the 
output of this scheme had reached a peak 
followed by a drop caused by wartime con- 
ditions, but in 1942 by a second and 
slightly higher peak. The figures published 
by the Institution of Mechanical Engineers 
show that in that year, 1942, of over 5000 
students who had reached the conclusion of 
approved courses of the normal type in 
England and Wales 1861 had been awarded 
the Ordinary and 671 the Higher National 
Certificate in Mechanical Engineering. _- 
Many readers will be familiar with the 
details, but in view of the importance of the 
issues involved, it may be well to remind our- 
selves of the relative standards reached under 
the respective systems. 
The majority of courses for the Ordinary 
National ificate involve attendance at a 
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over three consecutive years; the usual 
age at entry is sixteen. A student’s remain- 
ing evenings are probably occupied with 
homework, without sufficient credit in which 
he fails to obtain his certificate, so that in 
the aggregate the award implies a large 
number of hours of study. Within the limits 
imposed by the available time, study must, 
however, be confined to a small group of 
subjects. Those in mechanical engineering 
are normally mathematics, engineering 
science, and engineering drawing, with some 
slight measure of specialisation in the final 
year, in Which, with mathematics and applied 
mechanics (or engineering science) as invari- 
ably compulsory, a third may be heat engines, 
engineering drawing, workshop technology, 
metallurgy, or some other most in demand 
by local industry. In electrical courses the 
range is narrower. A student with a good 
secondary education up to sixth form 
standard in mathematics and a science 
subject, or who has passed through a junior 
technical school, is usually excused the 
year of the course. In certain colleges a 
further year is devoted to the study of addi- 
tional subjects of similar standard, resulting 
in endorsements to the certificate, but it is 
more usual for the student with professional 
ambitions to proceed direct to an advanced 
course leading up to the Higher Certificate. 
Naturally many of those who proceed as far 
as the Ordinary Certificate have neither the 
ability nor the ambition to go further, and 
in any one year the number of Ordinary 
Certificates awarded is, in fact, about three 
times as large as the Higher. So far as the 
Institution of Mechanical Engineers is con- 
cerned, the standard reached is roughly that 
of Section A of the associate membership 
examination, and probably not far distant 
from that reached at the end of the first ‘year 
of a university course in the subjects studied. 
It may be recalled that in 1937 the report 
of a Departmental Committee of the Board 
of Trade on Examinations of Engineers in 
the Mercantile Marine recommended that 
the Ordinary National Certificate in Mecha- 
nical Engineering should exempt holders 
from the Fundamental Knowledge Section 
of the examination for a first-class certificate 
when the course taken included general 
engineering science, heat and heat engines, 
and drawing, on the grounds that the course 
of study more than adequately covered the 
syllabuses of the corresponding subjects in 
this part of the Board’s examination and that 
the final examination for the i 
National Certificate was of a higher 
The adoption of this recommendation led to 
an increase in the value of the certificate, 
particularly in marine engineering centres, 
and to a system of counter-signature on 
behalf of the Institute of Marine Engineers 
and it affords an indication, which will appeal 
to some readers, of the standard of the 
Ordinary Certificate. 
Naturally in districts where apprentices 
are released for part-time day study, courses 


.can be designed upon a wider and more satis- 


factory basis. In such, more attention can 
be given to fundamental science subjects, 
such as physics and chemistry, and the range 
of subjects at the final stage can be enlarged. 
This system has the further considerable 
advantage that the students tackle their 
classes when fresh in mind and body, and not 
when tired at the end of the day’s work in 
shops or drawing-office. An immense educa- 
tional advantage would be gained by its 
extension to all industrial districts. « 

After the award of the Ordinary Certificate, 
the advanced mechanical student, usually 
between the ages of nineteen and twenty-one, 
follows a more specialised course—in mathe- 
matics (which is carried, usually in one year 









only, to a reasonably advanced stage, suffi- 
ciently so for the great bulk of technicians), 
and in such subjects as properties and 
strength of materials, theory of machines, 
heat engines, metallurgy, &c., in any three 
of which he reaches a standard probably 
comparable with that of corresponding sub- 
jects in a pass degree and recognised by the 
Institution of Mechanical Engineers as 
exempting from the corresponding subjects 
in Section B of the associate membership 
examination. 

Further degrees of specialisation are also 
possible in subjects related to aeronautical, 
automobile, foundry, and production engi- 
neering, involving counter-signature by the 
appropriate professional body and an inde- 
pendent scheme has recently been launched 
under which the Institution of Mechanical 
Engineers co-operates with the Institution of 
Production Engineers in awarding Higher 
National Certificates in Production Engineer- 
ing, which includes such subjects as jig and 


first |tool design, metrology, and machine tools, 


all carried to a similar advanced stage. 

A considerable proportion of those who 
gain the Higher Certificate continue their 
studies for one or more years in additional 
subjects not necessarily for more than one 
or two evenings a week. They thus gain 
endorsements in technical or “‘ management ” 
subjects, which increase the intrinsic and 
exempting value of their certificates. The 
elasticity of this scheme in this respect is one 
of its useful features. 

Tt can be inferred from the foregoing that 
all National Certificates have not the same 
value, inasmuch as some comprise a wider 
range of subjects than others ; all, however, 
testify to a certain minimum national 
standard based on consecutive attendance 
at approved courses consisting of as 
many classes as the engineering apprentice 
can reasonably be expected to attend in 
his spare time, and guaranteed as to 
standard in each individual subject by the 





system of assessment. For this reason the 
Higher Certificate is widely recognised 
throughout industry and by Government 
as @ qualification for technical posts, and is 
the most widely used channel of entry into 
the professional institutions which award it. 
By many it is considered as implying a par- 
ticularly valuable form of technical know- 
ledge absorbed gradually and correlated to 
the practical knowledge which has been 
simultaneously gained in the shops and 
drawing-office. 

It is not the purpose of this article to deal 
with the various types of intensive courses 
which have been introduced as emergency 
wartime measures to bring about rapid tech- 
nical upgrading to Higher Certificate standard 
in industry and to secure a supply of tech- 
nically trained men for the Forces, though 
these constitute an important addition to the 
scheme at the present time. Suffice it to 
say that while the necessity for this speeding 
up of technical training continues to exist, 
the students concerned gain the same advan- 
tages of recognition as those who have 
followed the normal type of course spread 
over a much longer period. 

What is now needed is a comprehensive 
review of the whole field. In what proportion 
does industry need the advanced technician 
who has had the advantage of a full-time 
university course, and how is the practical 
and managerial ability of this type best 
secured ? How can the whole system of 
part-time education be best adapted to the 
future needs of industry? And how best 
can the fullest use be made of the ability of 
each student from whatever datum he starts, 
whether as “trade” or “engineering ”’ 
apprentice, or as “ pupil,” and how can the 
two systems of full and part-time education 
best be combined or correlated ? And, in 
fulfilling these objects, how can the good 
technician or manager also be made a good 
citizen? These are the questions which we 





hope will be fully and profitably discussed. 








f by meet the growing shortage in metals in 
the United States, the Lockheed Aircraft 
Corporation and the Vega Aircraft ra- 
tion recently investigated the possibility of 
using plastics for tooling. As a result, two 
methods have been devised, one’ by each 
Corporation, for producing tools made of 
plastics. These tools include drilling jigs 
and forming dies which will stand up to 


+|8000 lb. pressure. It has been found that 


considerable time, amounting to several 
months in some cases, can be saved in vital 
production without bringing into the factory 
new equipment other than ordinary bakers’ 
bread mixers and ovens. 

Mr. M. D. Basolo started the investigation 
at the Lockheed plant, and Mr. Carl Hill, at 
the Vega works, continued it along slightly 
different lines. Mr. Basolo began his studies 
on the thesis that drilling jigs could be fabri- 
cated by securing the drill bushings to the 
master part, placing the part in a form and 
pouring a moulding of material around it. 
When the material had solidified, the bolts 
holding the bushings in position could be 
removed and the jig finished for use. The 
existing method of drill jig construction, 
using wood with inserted metal bush- 
ings, had three disadvantages. Operations 
involved in creating a three-dimensional 
contour in wood manually were slow and 
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expensive; bushings presented a difficult 


. 


with Plastics 


lay-out problem; the wood, affected by 
moisture and soluble lubricating oils, might 
swell or shrink unless it received periodic 
surface treatment. On the other hand, a 
satisfactory thermo-plastic material could be 
cast at 225 deg. to 325 deg. Fah., with a 
softening point of 200 deg., permitting the 
casting of a jig from an aluminium alloy part 
without damaging the latter and without 
danger of softening the jig from the heat 
generated by drilling. A satisfactory plastic 
could be reclaimed cheaply and finished on 
standard wood-working tools, and would with- 
stand shop handling because of its good 
impact strength. Added advantages were 
that it would not exhibit brittleness at low 
temperatures or after ageing, and would be 
resistant to lubricating oils and metallic, 
chips. 

Of several materials studied, the Lockheed. 
Corporationadopted a phenol acetone thermo- 
plastic, while the Vega Corporation at 
present is using an acid phenol formaldehyde 
thermo-setting composition made up of 
25 to 30 per cent. ground walnut shell flour, 
used as a filler with resin and an acid catalyst 
or accelerator. Other good fillers include 
wood flour, masonite, and scrap plastic. 
The investigations have brought to light 
several features of interest to both the com- 
pany and the Government. Tools may be 
cast to a master part or plaster mould more 





128 


THE ENGINEER 


Fs. 12, 1943 





— 





quickly than by forming, milling, or hand 
fitting ; duplicate tools may be made at less 
cost than the original, since the moulds are 
saved; and duplicate tools may be made 
more economically and quickly for trans- 
portation to other plants. The time factor 
is of great importance. At the Vega works 
the portion of the tooling programme on the 
“Flying Fortress,” which was completed 
through the use of plastics, involving three 
months’ work, would, it is estimated, have 





The tests of early compounds of the phenol 
acetone, thermo-plastic resins at the Lock- 
heed works showed very favourable results, 
and immediate application appeared at first 
to be practicable. However, it was dis- 
covered that the material possessed definite 
undesirable ageing properties. The ageing 
appeared to be due to the crystallisation of 
the excess Maracaibo wax, which had been 
added to make the material more inert to 
soluble oil. This crystallisation precipitated 
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a softening point. However, considerable 
variation can be obtained by varying the 
type and quantity of plasticiser used. The 
first compounds treated with liquid plasti. 
cisers had relatively low softening points, so 
that on very hot days clamping devices on q 
drilling jig made of these materials would 
sink into the surface. 

A chemical company then succeeded jn 
developing a solid plasticiser which raised 
the softening point from 150 deg. Fah. to 
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required five to six months if wood, duralu- 
min, and steel had been used. 

The Vega Corporation has conducted 
experiments and research with both thermo- 
setting and thermo-plastic materials. It 
has found that plastics are applicable to 
drilling jigs, formed router blocks, shaper 
blocks, saw jigs, checking fixtures, hydraulic 
press form blocks, dies, punch jigs, forming dies 
for plexiglass, and for most jigs that involve 
contours. Plastics, however, were not found 
to have any particular advantage for jigs in 
which no contour is involved, except from the 
standpoint of conserving vital materials. In 
cast phenolic drilling jig plates it was not 
found possible to cast the bushings directly 
in the drilling plate. The location of the 
bushings, however, is accomplished quickly 
and efficiently by casting “ cerromatrix ” 
around the bushings, which, in turn, are 
located on the master part or template by 
means of pins, oversize holes having been 
drilled in the plastic plate to accommodate 
the bushing and “cerromatrix.” These 
bushings are of sufficient wall thickness to 
eliminate the possibility of their becoming 
overheated and losing their location. Inci- 
dentally, they are more quickly manufactured 
because of the fact that only the inside 
diameter is vital. On one drilling jig which 
the Vega Corporation made there was a 
saving of £14 5s. in the cost of bushings 
alone. 

Router blocks, shaper blocks, and saw 
jigs made of plastics are stated to have two 
particular points in their favour. One is that 
they can be cast to a contour ; the other is 
their natural resistance to the oils used 
in the fabrication of parts. They do not 
warp or lose tolerance because of moisture 
absorption. With the addition of the acid 
catalyst to the base resin, the Vega Corpora- 
tion is now able to set up and finish the 
average work in plastics in eight hours, work 
that would take from three days to two 





weeks by previous methods. 
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wax fracture planes. Characteristic needle- 
like crystals consistently occurred in the 
fracture plane, being symmetrically oriented 
in the direction of shear. The problem 
apparently has been solved by removing the 
major portion of the Maracaibo wax. Inert- 
ness to oil has not been adversely affected by 
decreasing the wax content by from 3 to 5 per 
cent. Having overcome this first difficulty, 
the problem became one of compromising 
between softening temperature and impact 
strength. Plastic materials having good 
impact strength tend to have too low 





PLASTIC JIG, AND DRILL BUSHINGS 


approximately 250 deg. Fah. The resulting 
material had excellent casting character- 
istics, high softening point, &c., but was 
unsatisfactory in practice because of its 
brittleness. Hence, a compromise was 
reached by adopting a part liquid, part solid 
plasticiser, which resulted in a blend of resin 
with the desired properties. 

The development work has included not 
only the determination of a suitable plastic 
material, but also the perfection of a tech- 
nique for fabricating the jig made from it. 
The type of part to which the process is best 
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suited is an open contour, with or without 
ioggles. The equipment required for making 
the drilling jigs of the material used by the 
Lockheed Corporation consists of a jacketed 
kettle equipped with a device for agitating 
the mixture. The jacket contains a liquid, 
which may be heated to maintain the desired 
temperature throughout the kettle. Without 
such a bath the maintenance of a uniform 
temperature is extremely difficult. The only 
suitable alternative would be an electric 
heating element wrapped around the kettle. 
The agitating device should not consist 
merely of a paddle arrangement, but should 
be of such a nature as continuously to scrape 
the material from the side and bottom of the 
kettle. At the Vega works the thermo- 
setting composition is mixed in an ordinary 
bakers’ bread mixer and then baked at 
157 deg. Fah. in a bakers’ oven. 

Two methods have been worked out. They 
are called the Lockheed phenol acetone 
thermo-plastic technique, and the Vega 
phenol formaldehyde thermo-setting tech- 
nique. In the first, moulded drilling jigs are 





MAKING AND 


fabricated from master part templates. The 
template contains master co-ordination holes, 
through which drill bushings are bolted to 
the template. This assembly is then placed 
in a retaining form extended above the master 
part. When the hot plastic first touches the 
cold part it solidifies rather rapidly and 
freezes to the contour. As the remaining 
mass solidifies, plastic is supplied from the 
reservoir formed by the retainer and finishes 


cast is cool, the retaining forms are removed 
and the concave top surface of the block is 
machined flat. The cone-like plugs are first 
removed, making the position of the drill 
bushings visible. A certain amount of care 
must be exercised at this point to prevent 
the machining blades from striking the drill 
bushings. In practice the plastic is cut to 
within jin. to in. of the external bushing 
face and the hole to the bushing is chamfered 
as a finishing operation. Thermo-plastic 
parts may not be sand-papered, as frictional 
heat causes gumming. However, a spoke- 
shave or floor scraper gives a good finished 
surface. 


“* COOKING *’ 


between the drill plate and the nest block 
and the assembly clamped together. The 
alignment of the co-ordination holes in the 
part and the drill plate is checked by inserting 
the proper-sized drill rod through the drill 
bushing and into the co-ordination holes of 
the part. The alignment having been 
verified, jin. holes are drilled through the 
ends of the assembled jig to accommodate 
the alignment bushings and the jig is then 
unclamped. The alignment bushings, which 
are serrated about their outer circumference, 
hold securely when driven into place. The 
alignment pins are then driven into the align- 
ment bushings in the drill plate and held in 
place by heating a small amount of the 
plastic and flowing it into holes on the back 
of the drill plate. Limit pins are driven into 
the drill plate at the ends of the master part, 
or they may be placed through the part if it 
happens to contain pin holes to locate the 
part during forming. 

In jigs of phenol acetone resin the position 
of the drill bushings may be altered by 
“ drifting.” This is accomplished by insert- 





PLASTIC JIGS 


ing a torch-heated drill rod in the bushing, 


then applying a force in the desired direction 
of movement. By this means any alterations 
required by inspection can be effected. 

If the part from which the drilling jig is 
cast is very large, an alternative method of 
affixing the bushings can be adopted. First, 
the drill plate and nest block are cast as 
outlined above, except that the bushings are 
not bolted to the master part. When the 
drill plate has been planed to the lengths of 
the drill bushings, the master part is nested 
and holes back-drilled through the template 
and drill plate. Using the pilot holes, enlarged 
to a diameter of lin., the drill bushings are 
affixed to the master part, which is then 
nested into the drill plate and- clamped. 
Thereafter sufficient plastic is cast around the 
bushings to bond them to the drill plate. 

In the Vega phenol formaldehyde thermo- 
setting technique, the advantages of plastic 
tooling are more pronounced in tools that 
require fitting to contours than straight 
surfaces. ‘Two methods are available for 
making the mould. One is to back up the 


allowing the heat to diffuse momentarily, |. 


of the mould around the part, extending the 
flanges with plaster to allow a larger base or 
nesting block than the sample part itself. 
Another method is to use the sample part as 
a pattern and make a complete mould from 
the part. It is better to use wood for the 
outside of moulds whenever possible, because 
wood contains far less moisture than plaster 
and allows rapid penetration of heat, thereby 
ensuring a cured casting. If plaster is used 
entirely for the mould, the volume of plaster 





POURING PLASTIC RESIN 


should never exceed the volume of the 
casting. The mould thickness should always 
be kept to a minimum, because when the 
reaction between the resin and the catalyst 
takes place heat is created, and the greater the 
volume of the casting the more heat is formed. 
Thus, in a small casting, only a small amount 
of heat is created, and the casting has to 
depend on oven heat to finish its cure. Ifa 
small casting is encased in a thick plaster 
mould, it takes the oven heat some time to 





PLACING MOULD IN OVEN 


penetrate the plaster. Thus, in many cases, 
in order to cure the bottom of the casting, it 
would have to be baked so long that the top, 
which is exposed, would be overcooked. 

Moulds of any material should be made in 
such a manner that they can be easily sprayed 
and then assembled and poured. As for 
treatment, all plaster moulds should be 
treated with one coat of Bayberry wax, 
allowed to dry, and then be sprayed with at 
least four coats of clear lacquer, with sanding 








To complete the jig, the part is placed 





part with clay or plaster and build the sides 





between the last two coats. The lacquer 
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must be thoroughly dry before the plastic is 
poured. Wood moulds should be coated 
with four coats of clear lacquer, with sanding 
after the first one. The last coat should be 
very smooth. 

This procedure for moulds holds true for 
all types of jigs. Drilling jig bases fall into 
the same category as formed router block 
bases. In many cases it is desirable to use 
plastic bases and some other form of drill 
plate. Weight is an important factor in all 
tools. Bases should not be under }in. or 
over 2tin. thick. On extreme contours the 
bases should be made in the form of a shell 
and should always be backed up with fin. 
masonite to absorb the jar in handling and 
to protect the edges. 

en a thermo-setting plastic is used for a 
drill plate the bushings should never be cast 
directly in the plastic. The plate should be 
cast blank and back-drilled from the sample 
or master part, the bushings being located 
and set in “cerromatrix.’’ One precaution 
is vitally important. When pouring the 
‘* cerromatrix,” it must not be too hot, or it 
will expand and crack the plastic ; 300 deg. 
Fah. is the proper temperature for pouring. 
No design for plastics should include sharp 
corners or protruding angles or flanges that 
may be knocked off or chipped in use. All 
radii should be as large as is permissible on 
the particular tool. Outside radii that have 
no bearing on the function of the tool should 
be at least ?in. Generous fillets should be 
allowed and wall thickness should always be 
?in. or more. Drill plates that are poured 
with a constant wall thickness should be 
poured from one end, baked, and left in the 
mould to cool. Thin sections poured from 
the flat side will warp. 

It should be understood that one plastic 
cannot do all jobs and that each has its 
limitations. Much depends on the tool itself 
and the work it has to do. The men who use 
the tools have given them a gratifying 
reception, which seems due partially to the 
psychological effect of their attractive appear- 
ance. They want to take care of them, and 
consequently cases of breakage or misuse 
have been very few. The tools are popular 
also beeause of their light weight and the 
ease with which they can be handled. 








Civil Engineers and the 
Building Industry* 


THe fifth and final discussion meeting arising 
out of the Conference convened by the Institu- 
tion of Civil Engineers on August 25th, 1942— 
postponed from January 5th—took place at 
the Institution’s building, Great George Street, 
London, on Thursday, February 4th. The 
subjects discussed were management and 
organisation and the future of the building 
industry. The procedure, however, differed 
from that of the previous meetings, in that there 
were three selected and there was no 
open discussion. Lord Reith, late Minister of 
Works and Planning, was the first speaker, and 
although the present Minister (Lord Portal) was 
present, he did not speak, and, indeed, owing to 
other engagements, he left at the conclusion of 
Lord Reith’s remarks. Lord Reith was 
followed by Sir Ernest Simon, who is now work- 
ing in conjunction with the Ministry of Works 
and Planning, and the final address was by Sir 
Clement Hindley. 

Lord Reith said that when he went to the 
Ministry of Works and Planning he looked round 
for a body representing all the interests con- 
cerned in the building and civil engineering 





* Articles dealing with others of this series of Con- 


ferences oggreeed in our issues of September 4th and 
18th, Octo 
last. 


r 16th, November 13th, and December 11th 


industries—employers, professional men, opera- 
tives, manufacturers, merchants, and so on-—a 
body with whom he could talk, and which could 
talk back at him with authority and responsi- 
bility, but no such hody existed. He therefore 
formed the Central Council, with Sir Ernest 
Simon as Deputy Chairman, and one of the 
things he told Sir Ernest was that if that 
Central Council did its job properly, then 
responsibility for post-war planning as regards 
the construction industry generally would pass 
more and more from the Ministry to the 
industry. That Council still existed, and the 
aim was that it should become the spokesman 
and representative of the industry, and serve 
two masters—the Ministry and the industry— 
with the Ministry decreasing in importance and 
the industry increasing in importance. The 
Central Council at the Ministry of Works, he 
hoped, would become really representative of 
the industry, able to speak for it, and to orient 
and order things with post-war responsibilities 
in mind, It was more than ever necessary 
that there should be such a body, whatever it 
might be called, because of increasing specialisa- 


industry would have to bear. 

Passing on to the question of internal order- 
ing, Lord Reith said the industry must inspire 
public confidence and create increasing public 
interest in it, and that called for outstanding 
leadership. The industry must have men not 
only of integrity and real capacity, but men 
with vision and imagination beyond their 
immediate tasks, capable of developing beyond 
the vested interests of their own particular 
sections and their own fessional interests. 
Look around, he said, try to find such men, 
Some there were, for which everybody should 
be thankful, but it was still necessary to look 
around and see whether this great construction 
industry was, in fact, producing the leadership 
that was needed, 

As to education, at least some attention was 
now being given to this, and it was high time. 
He himself had gone through a laborious five 
years’ apprenticeship to engineering, with the 
requisite technical and theoretical work, but 
he was taught not the first thing about manage- 
ment which would have enabled him to qualify 
for greater responsibility. He had been sur- 
prised at the attitude of some of the profes- 
sional bodies towards this question of inis- 
tration, and it had been a matter of surprise that 
Sir Clement Hindley had been elected President 
of the Institution. It was greatly to the credit 
of the Institution that they did elect Sir Clement 
Hindley, because he was typical of the man who, 
owing to qualities which others did not possess, 
graduated from the sphere of purely technical 
work into great administrative responsibility, 
but, at the same time, was regarded in certain 
quarters as having lost caste! He himself, 
said Lord Reith, was an associate member of 
the Institution of Civil Engineers for many 
years, and was told that because he had passed 
from the actual exercise -of the profession he 
could not qualify for full membership. That 
lasted for ten years, whilst men in stibordinate 
positions to himself from associate 
membership to full membership. It took such 
a President as Sir Alexander Gibb to see that 
he was transferred to full membership. Why 
should such a man as a chief engineer of a rail- 
way, who, appointed general manager hecause of 
his special qualities, be disqualified from 
becoming a full member of the Institution ? 
That used to be the position. 

After remarking that more was needed as 
regards research in the construction industry, 
Lord Reith said some decision would have to 
be made as to who should be in charge of a big 
building during construction, because it was 
difficult to find out who was the “boss,” It 
was easy to find out on a big civil engineering 
works, but in the case of a big building, where 
there was a main contractor and perhaps twenty 
or thirty sub-contractors, who was the ‘‘ boss ” ? 
Was it the architect or the clerk of works or 
who ? The present position was not satisfactory 
and there should definitely be somebody in 
charge. 

- Then there was the care of the interests of 
the professional man, Why should he not have 





some hody to watch over his interests ? Why 


tion and the immense responsibility which the 
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should he, having gone through the grind to 
qualify himself fully for responsible positions 
be at the mercy of the market and be paid legs, 
perhaps, than some of the men whose work hy, 
was supervising ? He knew that professiona} 
institutions did not wish to turn themselye 
into trades unions, but there was a good dea] 
to be said for it, and the: trained engineer 
needed someone to look after his interests, 

Lord Reith then expressed the opinion tha 
no large works should be started withoys 
professional authorisation, ¢.¢., there must bg 
independent professional advice, and that 
labour should be called in to the deliberations 
of the employers more often than they had been 
in the past. Standardisation, he said, he would 
leave to the industry, as much more would be 
effected in that way than if it were in the hands 
of politicians or civil servants. 

Coming to post-war conditions, he said we 
should be faced with three main issues. The 
first was the supply of materials ; the second 
would be the licensing of works; and the last 
was standardisation in various forms, As to 
materials, there was bound to be some direction 
and control after the war—control of produc. 
tion of building materials, of distribution, and 
of the supply of plant. There would also have 
to be some system of licensing works, both 
public and private, with considerably more 
control as regards public works. On standardi- 
sation, he said the Ministry of Works was busy 
on standardisation in various forms, although 
it was unpopular with some people, and useful 
work was being done in this t with regard 
to materials, plans, designs, equipment, methods 
of construction, schedules of prices, &c, 
Whether the industry liked it or not, there 
was bound to be a continuance of direction and 
control—perhaps “ direction ” was better than 
‘control "—and the better the internal order. 
ing, the less direction would be necessary, 

He expressed the hope that the Ministry of 
Works would have control of all public works 
contracts, the various priorities being settled 
by Departmental Committees. There could 
not be a scramble for contracts. There need be 
less direction in regard to private work. He 
suggested there should be a Statutory Board 
to exercise whatever degree of direction might 
be needed in the materials part of the construc- 
tion industry, plant and equipment, &c., and 
a second Statutory Board to give the necessary 
direction to the construction industry—a 
difficult matter—i.e., civil engineers, builders, 
&c., and there might have to be a register of 
firms. There might also have to be some 
measure of regionalisation in the placing of 
contracts. Both these Boards would work to 
Government directions ing priority and 
conform to the conditions under which they 
were established. 

Sir Ernest Simon said the Central Council, to 
which Lord Reith had referred, had upon it 
leading members of the contractors, employers, 
architects, quantity surveyors, engineers, and 
all concerned with the construction industry. 
The members of the Council were there to give 
their individual views and advice, and not to 
represent any particular interest, and he con- 
gratulated Lord Reith on having founded a new 
type of organisation, Continuing, Sir Ernest 
said he had just returned from a visit of 100 
days in the United States, where he had 
travelled right across the country and visited 
twenty of the largest towns and discussed 
problems of planning and building with many 
people, and had learned a great deal of what was 
contemplated in after-the-war planning out 
there. Everything was to be done on a tremend- 
ous scale, and in New York an expenditure on 
public works, 4.¢., excluding houses, of 700 
million dollars was contemplated, Actually, 
20 million dollars had been authorised now for 
the preparation of designs and plans, 

Speaking of our own problems, Sir Ernest 
said we must have three plans, viz., a man- 
power plan, a building plan, and a source of 
materials plan, We must avoid the conditions 
that arose after the last war, when large con- 
tracts for buildings were placed, only to find 
there were no bricks and no skilled labour 
available. The result was that the price of a 
house worth £350 went up to £1000. The 





Goyernment lost its nerve and cut down, and 
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there was 40 per cent, unemployed in the build- 
ing industry in three years—a shocking example 
of how not to do things. It took fifteen years 
after the last war before we were in a position 
to build 300,000 houses a year, but it was now 
hoped to reach that position in three years after 
the present war. There must be guaranteed 
full employment for all the people drawn into 
the industry, and that would enable orders to 
be placed with confidence. This implied that 
there could not be private competition on the 
scale known in the past and the position would 
have to be regulated somewhat on the lines 
suggested by Lord Reith. The whole concep- 
tion of any scheme should be to rebuild Britain 
in one generation, and that needed the fullest 
co-operation of engineers, architects, con- 
tractors, and all engaged in the construction 
industry. 

Sir Clement Hindley said that from the first 
Conference it had been possible to see something 
of a picture of the problems before the industry. 
There was a very large programme to be 
covered in housing, due to accumulated arrears 
during the war years, and the reinstatement of 
property damaged by enemy action, to say 
nothing of the redistribution of the population 
necessitated by the faults of a century of slum 
building. There were also the arrears of every 
kind of engineering service concomitant to 
housing and building. This unprecedented 
programme would have to be faced with a 
shortage of some materials, and substitutes and 
new methods might have to be adopted, Un- 
fortunately, there had been no representative 
of the building owner taking part in the dis- 
cussions, and he was not sure that that was a 
bad thing, because the whole foundation of 
these discussions had been the need for efficient 
and economical buildings. 

Speaking generally, Sir Clement Hindley sug- 
gested that the reports of the discussions should be 
brought together in the form of a concise docu- 
ment divided up under specific heads, and this 
should form the subject of further discussion 
and investigation. He would like to see a series 
of informal discussion meetings in which the 
younger members of the Institution could be 
persuaded to take part, because what had been 
done so far was only preparatory work—a pre- 
liminary investigation and survey of the whole 
problem. It was essential therefore that the 
matter should receive further study by the 
members of the Institution. It would be 
deplorable if the reports of these valuable dis- 
cussions so far were to be relegated to the 
Columbarium, as he had heard it described 
recently—a place where the ashes of the dead 
reposed, and which was built in the form of 
pigeon holes! He knew the Council had made 
plans to do something on the lines he had men- 
tioned, and he was anxious to see quick action 
taken. There should be valuable discussions 
on, for instance, a comprehensive review of the 
types of contract employed in carrying out 
building and engineering work. It would seem 
advisable now to consider such weaknesses as 
existed in the application of these various forms 
of contract in order to see whether, under post- 
war conditions, any variation in type was 
desirable. This was a separate problem from 
the question of conditions of contract, and 
concerned the relative merits of different types 
of contract. 

Another important question was organisation 
and Lord Reith had put his finger on the spot 
when he had asked who was the “ boss.” There 
were many things to be considered in building 
and civil engineering operation, In some cases 
the information was available to a few, but in 
other cases the obtaining of it was almost a 
study for research. Was there any way in 

which quality control of materials could be fitted 
in with quality control of buildings? Yet 
another point for discussion was fixing clear 
lines of responsibility for all concerned with 
building jobs of any size. As regards standardi- 
sation, there was a great need for a specification 
to cover quality of performance as well as 
dimension, and as regards standards of crafts. 
manship, engineers could assist in formulating 
these on a scientific basis. On the question of 
training in management, the Institution should 
press this point forward. 


There was the great problem of a planned 
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programme for civil engineering works, and he 
was wondering what was really being done about 
this. Sir Ernest Simon had spoken of the plans 
for spending 700 million dollars in New York 
and 20 million dollars in preparatory work, 
In New York they were getting ready for imme- 
diate work after the war, but who in this 
country knew of any plans that were ready now 
to be put into force immediately after the war ? 
Engineers had the right to ask what was being 
done. Certain information had been placed 
before the Government before the war, but who 
was sitting on it now? Was anything being 
done ? One was almost afraid to ask a question 
like that now because whatever Government 
Department was asked, one never got the true 
answer, which was that there was no _ policy, 
But there was not too much time, It took two 
or three years to survey and plan for engineering 
work and to get contracts let. These were all 
matters which the Institution should further 
investigate and study. 

There were, however, a few matters on which 
immediate action could be taken. A great deal 
had been said about co-operation, and he had 
sensed an invitation to engineers to give that 
fuller co-operation, although the invitation had 
taken various forms of expression, One speaker 
had told engineers to come off their pedestal, 
and another had said “keep off the grass.” 
However, their intentions were good, and he 
believed they really wanted co-operation, but 
even if they did not, engineers were going 
to give it ! 

As to who was “‘ boss,” the first essential was 
team work and leadership, and that depended 
much more on personality than anything else. 
What might be called institutional co-operation, 
as opposed to individual co-operation, was best 
from this point of view. There was now sitting 
under Sir Ernest Simon’s chairmanship, a 
committee which was examining the question 
of contracts, and much good should come from 
that. On the major question of better organisa- 
tion of work and relative responsibility for 
work, there was great necessity or closer work- 
ing between professional engineers and archi- 
tects. That had been said hundreds of times, 
but was it not time that the two got together 
to find out what their respective spheres of work 
were ? It was perfectly silly that they should 
be fuming because architects had done this 
and engineers had done that, and the oppor- 
tunity now existed for something constructive 
to be done. He therefore suggested that the 
President of the Institution should ask the 
President of the R.I.B.A. to get together three 
or four men of goodwill to meet three or four 
engineers of goodwill—if they could be found ! 
—and talk the matter over and see whether 
they could arrive at some concordat for future 
work. That would have an enormous influence 
on the work of engineers and architects. 

Touching on education. and training, Sir 
Clement Hindley said that foremen, clerks of 
works, inspectors, and the like were the non-com- 
missioned officers of industry, and, indeed, were 
the backbone of industry, whilst the highly 
skilled craftsman and operative were the spear- 
head of any progress. Building science, as a 
branch of engineering, was included in the 
Institution’s syllabus for examination for asso- 
ciate membership, which, however, did not 
depend upon examination alone, but on exami- 
nation and practical experience. That was a 
standard which was wanted for other branches 
of the building industry, .Nobody wanted to 
see men coming into the industry on the 
strength of a school examination. The days of 
recruitment to the Institution from a privileged 
class were long past, and it was possible for the 
skilled operative and the foreman, and par- 
ticularly the product of the new technical 
schools, to aspire to membership, 

Finally, Sir Clement Hindley said the 
Institution’s Research Committee should get 
busy preparing a programme for research which 
could be started on as soon as-possible. Here 
was an opportunity for setting out a much 
wider research programme, and one to which 
the Institution might well devote a much 
larger portion of its funds than it had done in 
the past. 

















Faster Ships 





In view of the unauthorised statements which 
have appeared in the Press, the Chamber 
of Shipping has issued the following announce- 
ment :— 

British shipowners are in accord with the 
demand now coming from many quarters for 
faster cargo ships to the full extent that prac- 
tical considerations permit. A re-examination 
of the Government’s shipping policy in the light 
of the latest developments in submarine war- 
fare would seem to he called for, although the 
industry itself is not in possession of the facts 
of the situation essential to a decision on that 
question. The shipping industry has no control 
over, or voice in, the design or construction of 
the ships that have been and are now being built 
for Government account, Neither ean they 
incorporate their own ideas with regard to 
speed or any other faetor in vessels they are 
permitted to build under licence; they have 
to conform to Admiralty requirements. It is 
necessary ta point out, however, that when the 
war broke out Britain possessed 1182 fewer 
ocean-going ships than in 1914, The demand 
for ships, to make up for the neglect by succes- 
sive Governments of the British Mercantile 
Marine in the intervening years, had to be met, 
and the Government decided on a policy which 
would produce the largest number of vessels in 
the shortest time. Only the Government can 
say whether the strategic requirements of 1943 
will entail a continuance of that policy, or 
whether a greater number of the faster ships 
now being constructed can be built, having 
regard to the man power available, the diffi- 
eulty of producing the higher-powered engines 
required, and the need to concentrate on naval 
craft. On one point the shipowners desire to 
make their position perfectly clear. There is 
absolutely no foundation for any suggestion 
that their views about the speed of merchant 
ships are influenced in any way by post-war 
considerations. They especially deplore the 
resolution passed at the International Seamen’s 
Conference held in London during the week-end 
that considerations relating to post-war com- 
mercial speculation and interests have hitherto 
prevented the building of high-speed ships. 

The Select Committee on National Expendi- 
ture in its report issued last October said :— 
‘* Some apprehension has been felt, particularly 
by the workers in the shipyards, that ship- 
owners are allowed to incorporate in the design 
of the ship they order features not strictly 
necessary from the point of view of war service, 
Your Committee have found no evidence that 
deviations from Admiralty specification are 
permitted, except in so far as they are neces- 
sary for special trades. Where shipbuilders are 
building ships of the same type on Admiralty 
and on private account they are exact duplicates. 
The contrary belief appears to have arisen from 
the fact that the standard Admiralty specifica- 
tions are themselves continually being revised 
in the light of sailing experience and strategical 
requirements, and as the result of further 
efforts to secure economies,” 








ELEcTROSTATIC SEPARATION oF TiN.—At the 
Westinghouse Research Laboratories, Pittsburgh, a 
study has been made of new methods of separating 
tin from its ores. Tested on cassiterite ores contain- 
ing 1-5 per cent. tin, the machine has produced 
concentrates carrying 70 per cent. tin and hgs 

recoveries as high as 95 per cent. Only 
laboratory tests have so far been made, and detailed 
operation figures are not yet disclosed. The process 
depends on differences in electrical conductivity 
between the minerals to be separated. In tin ore, 
for example, caisiterite is a good conductor, but the 
gangue mineral is not, Ground to about 20 mesh, 
the ore is fed on to a metal drum revolving at a 
peripheral speed of about 1000ft. per minute. High- 
voltage charges are applied to the surface of the 
drum from a series of fine copper wires strung close 
to it and parallel with its axis. These charges are 
dissipated through the cassiterite icles, but are 
bak hy the gangue; the cassiterite therefore falls 
immediately from the revolving drum, but the 
gangue is earried on around with the drum a distance 
sufficient to separate it from the tin mineral. 
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THE SPEED OF CARGO SHIPS 


In September, 1939, we had nearly 1200 
fewer ocean steamers than in 1914. Our 
need for ships was great. There were a 
thousand duties for them to perform, and it 
was certain that from the first they would 
be attacked by U-boats and surface raiders. 
Owing to the success it had achieved in the 
first world war, the convoy system was at 
once re-established. The Admiralty soon 
took over the control of all shipbuilding, and a 
committee set about the design of a cargo 
steamer that could be produced rapidly and 
operated easily. Since the new ships would 
have to work in convoy with a large number 


38 | articles and speeches, all urging the Admiralty 


name; deduced. Indeed, from whatever aspect the 
incon- 


higher-speed ships in the ratio of 16 to 10. 
The engines, of course, were much simpler and 
of much smaller power. Reciprocators with 
saturated steam were selected, both because 
they were easy to operate and required less 
steel. 

Since the original standard ‘ship was 
designed, the U-boat menace has, we are 
told, greatly increased. According to official 
spokesmen, the U-boat campaign is Ger- 
many’s last hope of avoiding complete defeat. 
Encouraged by that confession, Hitler will 
no doubt throw all his weight into the build- 
ing and operating of his underwater fleets. 
The seriousness of the position has led to a 
long correspondence in the papers and endless 


to build faster cargo ships. One might 
suppose from the nature of the criticism that 
the critics were as well acquainted with all 
the facts as the Admiralty itself, and better 
able to see the proper answers to the many 
problems involved. Most, if not all, postulate 
as an axiom that the faster ships would be 
safer in convoy than the slower ships. That 
may beso; and again, it may not, other things 
remaining as they are. Only the Admiralty 
has all the data upon which a reliable opinion 
can be based. As a matter of fact, it has 
been officially stated that the sinkings of 
slow ships and faster ships are about equal, 
but it is more than probable that the faster 
ships have either to conform to the speed of 
a convoy—in which case their speed does 
not avail them—or, trusting to their heels, 
travel without escort. In the early days of 
the war many people were opposed to the 
convoy system, believing that the independ- 
ent ship could avoid the U-boats. Again, 
only the Admiralty has the necessary records 
from which the relative immunity or other- 
wise of high-speed and fast ships working 
independently or in fast convoy can be 


problem is considered, we come back to 
the same conclusion, that in this case at 
least the outsider sees too little of the game 
to be a useful critic. 

It is refreshing in a spate of often ill- 
informed censure to read the opinion of men 
who are in a position to speak with some 
authority. That opinion will be found in the 
statement published by the Chamber of 
Shipping, which we print on another page. 
It opens with the advocacy of faster cargo 
ships ‘‘ to the full extent that practical con- 
siderations permit,” adds that “the industry 
itself is not in possession of the facts of the 
situation essential to a decision on that 
question,” and concludes that only the 
Government can say whether it is best to 
build the largest number of vessels in the 
shortest time or ‘‘ whether a greater number 
of the faster ships now being constructed can 
be built, having regard to the man power 
available, the difficulty of producing the 
higher-powered engines required, and the 
need to concentrate on naval craft.” Some 
critics have disingenuously seized upon the 
opening sentence of this statement, but have 
omitted to notice the manner in which, very 
properly, it is qualified. No arguments for 
the faster ships—with all of which the 
Admiralty is quite familiar—are worth a 
rap unless all the conditions can be weighed 





of existing low-speed tramps, high speed 
—15 knots or so—was not called for. More- 





over, the slower-speed ships—say, 10 knots—|that is denied to the public for excellent 
could be built and engined more rapidly than| reasons. We must, therefore, place our trust 
in the Admiralty, believing that, in building 


many slow ships and a smaller number of 
faster ones, it is following a policy dictated 
by circumstances and founded on trustworthy 
data, and that it will modify that policy if 
the circumstances alter. 


The Revival of Civil Air Transport 


At a period of the last war, comparable 
with to-day’s in the present, it was confi- 
dently believed that immediately hostilities 
ceased great developments would occur in 
the field of civil aviation, The war had 
resulted in a rapid acceleration of aero- 
nautical progress and in the establishment of 
an extensive aeronautical industry. The 
nations, it was believed, had become fully 
“air-minded ” and were eager to seize the 
benefits of the new method of transport 
which the air promised. By August, 1919, 
when the Government gave permission for a 
start to be made, half a dozen companies had 
been organised in this country to operate 
commercial air services, principally to and 
from the Continent. Very soon, however, it 
was found that, in spite of the great technical 
developments effected during the war, the 
commercial operation of passenger-carrying 
aircraft was an expensive and unprofitable 
business. One by one the different companies 
got into difficulties, and ultimately the 
Government, in order to save the situation, 
had to intervene with a scheme which led to 
the formation of a monopolistic company, 
Imperial Airways, Ltd., to which a heavy 
annual subsidy was granted. Our experience 
was duplicated all over the world. Nowhere 
was it found possible to operate a regular 
commercial air service without Government 
assistance and subsidy. In all the leading 
countries considerations of national interest 
and prestige resulted in the subsidies being 
forthcoming, and right up to the outbreak of 
the present war civil aviation maintained 
itself in existence and developed its services 
on a heavily subsidised basis. To-day 
attention is once again being focused on 
commercial air transport after the war. It 
may therefore well be asked whether the 
aeronautical developments which this second 
period of hostilities has inspired promise 
better. things for the future of civil aviation 
than were realised after the earlier war. 

On the purely technical side there can be 
no doubt that aeronautical developments 
during the present war will greatly aid the 
practice of civil aviation when hostilities 
cease. The progress made in radiolocation 
and in night flying technique will have 
obvious important applications to com- 
mercial air transport. Transatlantic flying 
in both directions has been reduced to a 
routine everyday business, and is no longer 
a rare adventure, as it was almost up to the 
outbreak of war. More powerful and more 
reliable engines are available, and in the con- 
struction of airframes new methods and new 
materials, such as plastics and treated wood, 
have been applied. Size and speed have 
increased and the military advantages of the 
developments in these directions will have 
corresponding benefits in the field of civil 
flying. Industrially vast facilities have been 
created for the efficient production of air- 





and all the data analysed. The power to do 


craft and engines, while operationally an 
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immense number of aerodromes have been 
established all over the globe, many of which 
could be utilised with advantage in the 
development of civil air routes. The war, 
too, has resulted in the training of a huge 
body of men—and. women—in the flying and 
servicing of aircraft and by bringing many 
other people into intimate contact with aero- 
nautics in one way or another has doubtlessly 
created a prospective volume of passengers 
who will take kindly to transport by air. In 
all these and in other directions the progress 
of military aeronautics during the war may 
be counted upon to promote the interests of 
civil aviation when peace returns. The 
purely commercial, or financial, side remains, 
however, to be considered. Surveying the 
progress which has been made, we cannot see 
clearly a single development which will 
make any important contribution towards 
freeing commercial air transport from its 
previous dependen¢ée upon Government sub- 
sidies. On the contrary, many of the war- 
time developments, if carried over into peace- 
time civil aviation, would undoubtedly have 
the effect of increasing costs of operation and 
hence dependence upon subsidisation. In 
war achievement is everything; what it 
costs is not a primary consideration. The 
fact that aircraft are being flown daily across 
the Atlantic or that bombers can cross the 
Alps to Northern Italy, carrying loads of 
4 tons or more, marks technical progress. It 
does not imply by any means that correspond- 
ing operations could be conducted in peace- 
time on a self-supporting commercial basis. 





It seems certain, therefore, that civil avia- 
tion after the war will have to be heavily 
subsidised if it is to be perpetuated. As 
previously, we may anticipate that considera- 
tions of national prestige and interest will 
induce the leading Governments to encourage 
and assist the development of commercial 
air transport. Is it, however, not possible 
that the United Nations may be able to 
maintain their unity in this field after the 
war in a manner which will promote their 
common interests? Mr. Henry Wallace, 
Vice-President of the United States, within 
the past few days has outlined a scheme 
designed to secure that end. Premising that 
after the war it will be necessary for the 
Allies to maintain a strong Air Force, he 
argues that after receiving military training, 
men from that Force could be drafted to 
serve as air and ground crews for a United 
Nations’ air network encircling the globe and 
using the aerodromes which have been or are 
being built for war purposes. In that way 
the expense of keeping in being a large 
military Air Force, ready to deal with some 
nation’s act of aggression, would be offset by 
the benefits which it would contribute to 
civil aviation, while, further, the military 
personnel would be kept constantly in practice 
in a useful manner. Mr. Wallace believes 
that a military Air Force or a commercial 
air system alone would be more costly and 
less effective than a combination of the two. 
The scheme is certainly deserving of close 
study by all interested in the revival of civil 
aviation after the war. 








Civil Engineers and the Building Industry 


By ASA BINNS, M. Inst. C.E., M.I. Mech. E. 


N August last a conference was convened 
by the Institution of Civil Engineers to 
inaugurate discussion of the subject of 
‘* Civil Engineers and the Building Industry.” 
The conference has been followed by a series 
of meetings, of which the fifth and last was 
held on the 4th instant, with Sir John E. 
Thornycroft, President, in the chair. All the 
meetings have been well attended by those 
interested in the building industry, and 
authoritative speakers have expressed their 
views on all phases of the subject. At the 
opening conference the then President of the 
Institution, Professor Inglis, referred to the 
“ever-growing conviction that in the past 
engineers had not taken a sufficient interest 
in the building industry,” and he invited 
home truths from external sources to ensure 
that engineers would in the future contribute 
more effectively to the common good in this 


- respect. 


At an early stage it was pointed out that 
‘ public works ”’ differed in so many essentials 
from “ building” that they should be 
regarded as separate and distinct industries, 
although working in close collaboration with 
each other. Although this view appeared to 
find general acceptance, the subsequent dis- 
cussion referred quite as much to public 
works as to building. Building normally 
employs five or six times as many men as 
public works and a much larger proportion 
of them are skilled craftsmen ; moreover, the 
work is largely manual in contrast with the 
mechanisation of public works, for which 
there is a large amount of mechanical plant 
available that must be maintained in working 





order in the public interest. Building is 
highly organised, both locally and nationally, 
but the organisation does not include engi- 
neering and specialist interests. Public 
works organisation is less complete, but 
appears likely to develop to meet the post- 
war situation. Both Lord Portal and Lord 
Reith emphasised the importance of the 
whole industry being able to express its 
views to the Minister of Works. 

There was a consensus of opinion that 
there would be a glut of work which would 
justify a controlled ten-year post-war pro- 
gramme to make good the ravages of the 
blitz and overtake arrears of normal develop- 
ment. In this connection it is important 
that detailed plans and contract particulars 
should be prepared immediately to give a 
quick start in the employment of released 
man power. Contracts let in haste on sketchy 
plans and specifications should be avoided. 
Sir E. D. Simon stated that in New York a 
sum of 20 million dollars had already been 
appropriated for the work of preparing plans 
and surveys, &c., required for post-war 
public works and buildings. _ Collaboration 
between, engineers and architects is essential. 
In many modern buildings the architect 
requires the help of the engineer in dealing 
with structural steel work, reinforced con- 
crete, electric lighting, heating and ventila- 
tion, lifts, pumps, cooking appliances, &c. 
The practice of obtaining designs from 
specialist designer constructors for these 
services is open to objection, especially in 
view of the large and growing proportion of 
work often included in bills of quantities 





under the headings of provisional sums or 
prime cost items. The engineer equally 
requires the professional help of the architect 
in securing grace and dignity in the design 
of public works, such as bridges, aqueducts, 


power stations, &c. Architects have the 
assistance of quantity surveyors, not only in 
the preparation of bills of quantities, but also 
in the measurement of variations and the 
settlement of claims. Engineers very often 
do this work themselves for large public 
works, but the writer has found great advan- 
tage in having the assistance of an inde- 
pendent quantity surveyor. In the case of a 
large maintenance contract under his super- 
vision, he arranged that the quantity sur- 
veyor should measure on behalf of both 
parties to the contract, with satisfactory 
results. 

There was much discussion of the various 
methods of carrying out works, direct labour, 
cost plus profit, cost plus fee, cost plus with 
target price, limited tender, and open tender. 
General opinion was in favour of limited 
tender with selected firms of equal standing. 
If open tender was insisted upon, then care 
should be exercised to avoid acceptance of 
tenders which would involve loss to the con- 
tractor, a poor job, and the debasement of 
the workmen employed. Standard conditions 
of contract were considered desirable and for 
building works were already largely adopted. 
For public works, where the “‘ owner ”’ was 
generally a public authority or large corpora- 
tion, progress had not been so rapid; but 
even here and notwithstanding wide variation 
in the character of work and in the risks 
involved, most of the clauses were capable of 
standardisation and further efforts were 
being made to find a satisfactory solution. 
Standard schedules of prices were considered 
especially applicable to maintenance work, 
but need frequent revision to suit market 
prices, and the use of daywork rates needs to 
be carefully controlled. There was criticism 
of the tendency of Government officials to 
usurp the functions of the engineer, whose 
certificate for payment of the contractor 
should be promptly honoured. 

The excellent work of the Building Research 
Station received general commendation and 
should be generously supported by industry, 
which derives most of the ultimate benefit. 
It is hoped that the preparation of codes of 
practice will ensure the prompt application 
of research results to commercial use. Design 
should keep pace with research, but should 
avoid the use of untested new productions. 
Fears were expressed that there would be a 
post-war shortage of skilled craftsmen, espe- 
cially in view of the few apprentices now being 
trained. The excellent work of the technical 
schools as part of the training was fully 
recognised. Efforts should be made to 
remove the false impression that the black- 
coated worker held a superior position in our 
social life, and those training for positions of 
management should serve with the men on 
the job and in the workshops. There should 
be no aloofness between the professional men 
and the craftsmen and operatives. 

The evil of unemployment in the building 
industry was discussed. It was estimated to 
amount to 20 per cent. even in busy times. 
This was largely owing to the immobility of 
labour. It was felt that something should be 
done to minimise the loss of pay due to bad 
weather, frost, &c. It was suggested that 
with a controlled programme it should be 
possible to arrange public works to help to 
fill in the slump periods in building. The 
heavy arrears of work to be done will require 
the unselfish service and co-operation of engi- 
neers, architects, quantity surveyors, con- 
tractors, and operatives to meet urgent 
national requirements,?and service rather 
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than profit should be the ruling motive. 

It is anticipated that the Council of the 
Institution of Civil Engineers will consider 
what action should be taken by them to 
deal with important points raised at the 
meetings. Sir Clement Hindley, in his closing 
remarks, suggested a much closer co-opera- 
tion with the R.IJ.B.A. and also a more 
sympathetic interest in the technical educa- 
tion of clerks of works and craftsmen. 








Obituary 





DR.-ING. LEOPOLD FROMMER 


WE regret to have to record the death, on 
January 27th, at the age of fifty, of Dr.-Ing. 


Leopold Frommer, of the research labo-|death at Westerham, on January 3lst, at the 

age of seventy-three, we recorded in last 
week’s issue, was the only son of the late 
and was educated and spent most of his life] Mr. W. H, Maryon, of Catford and Hythe. 
in Germany. He obtained his Diploma of|He -was educated at Askes Haberdashers’ 
’ School, Hatcham, and was apprenticed to 


University of Berlin (Charlottenburg), and|Merryweather and Sons, Ltd., Greenwich 
High Road. After serving his time he joined 
he obtained his doctor’s degree, his thesis | the company’s staff and remained with it to 
being on “The Investigation of the Flow| the time of his death—for fifty-seven years. 
He was concerned in the development of 
for the Shaping of the Mould in Die-casting | motor fire-engines, and drove one of the first 
He was among the first of|S8team-propelled machines from Greenwich 
Germany’s scientific men to fall a victim of }Over the Hog’s Back to Portsmouth, As a 
Nazi oppression, and came to this country in| Young man he made many trips to the 
‘ Continent on behalf of the firm, visiting, 
His first engagement here was secured|®mong other places, Paris, Lyons, Copen- 
hagen, Madrid, Venice, and the chief cities of 
Germany. 


ratories of High Duty Alloys, Ltd., Slough. 
Dr. Frommer was born of Polish parents 
Mechanical Engineering at the Technical 


went on to specialise in die casting. In 1926 


of Metal in Die Casting and the Rules 
Machines.” 


1934. 


through the introduction of Mr. W. C. 
Devereux, whom he had met in 1929 when he 
was engaged on research at the Kaiser 


Wilhelm Institut fiir Physikalische Chemie] Petrol motor fire-engine, which was made in 
It was as| this country and which is now in the South 


consultant to Rolls-Royce, Ltd., in connec-| Kensington Science Museum. Every part of 
the machine, except the engine and the 
which Mr. Devereux’s company, High Duty | 4riving chains, was made in Merryweather’s 
works. The engine was made in France—an 
** Aster.” 
sultant, at first on die casting and then on|Was great difficulty in obtaining a 
engine of 50 B.H.P., and when 
weathers wanted one of 70 B.H.P., they were 
forced to design it right through on their 


Shortly afterwards, in 1936, he} Wn account. 


und Elektrochemie in Berlin. 
tion with some German patent litigation in 


Alloys, Ltd., was also interested. Mr. 
Devereux subsequently engaged him as con- 


the development of methods for the measure- 
ment of internal stresses in aluminium alloys 
through the medium of X-ray crystallo- 
graphy. 
joined the permanent staff as research 
metallurgist. 


two other research projects which had just 


been initiated, viz., spectrographic analysis} past year, Mr. Maryon was at work until a 
and colorimetric analysis. He was given the| week before his death, which was caused by 
acute bronchitis following influenza. He 


ing of light alloys. Thus he had in his charge| Married Edith Mary, eldest daughter of the 


task of applying all these to the routine test- 


three embryo departments and a huge pro-|! 
gramme of work. He immediately started 
his attack on all three problems with great 
energy. His work on spectrographic and 
colorimetric analysis was the first to be com- 
pieted, and the departments were handed over 
for routine analysis. In X-ray physics and 
metallurgy, he built up a laboratory for the 
measurement of stresses in industrial light 
alloy components and adapted to these 
coarse-grained materials the methods pre- 


viously used only for steels and other fine-| Wir the loss to this country of the greater 
This work was of great| proportion of its rubber-growing plantations 
practical value in connection with the|much greater interest is now being taken in 
rubber substitutes, erroneously called syn- 
He was also engaged in|thetic rubbers, although, so far as this 
country is concerned, the rubber industry is 
still more engaged with the regeneration of 
addition, he handled the day-to-day work| used natural rubber than with the develop- 
of the X-ray physicist—problems of cold|ment of synthetic materials. 
over a century since rubber came into use 
and its applications were enormously ex- 

In 1939 he was given the additional task of |tended with the coming of the motor-car 
investigating the internal friction of light| industry, which is responsible for over 50 per 
cent. of the world’s rubber consumption. 


grained materials. 


development and improvement of manufac- 
turing methods. 
research work on the problems of strain, 
plastic flow, and fracture of metals. In 


work, crystal texture and orientation, iden- 
tification, &c. 


alloys. He developed a technique which 


incorporates many novel features and which] As the author points out, the importance of 
has afforded much information of both|rubber in modern warfare is typified by the 





and plans are in hand for the publication of 
his latest results with the least possible delay. 


many hobbies excelled in bookbinding, wood 
Besides X-ray crystallography, there were|¢atving, cabinet-making, and photography. 


with one daughter, survives him. 


Modern Synthetic Rubbers. 


scientific and practical interest, It is unfor- 
tunate that most of his work on these two 
subjects remains unpublished. It was charac- 
teristic of him that, once he had obtained his 
results, he grudged the time necessary for 
writing reports, and much preferred to devote 
his energies to the next stage of the work in 
hand. At the time of his death, very com- 
prehensive reports on his work on internal 
friction and X.ray erystallography were in 
the course of preparation for publication. 
The work on these researches will be carried 
on by the departments which he organised, 





ARTHUR THOMPSON MARYON 
Mr. Arthur Thompson Maryon, whose} 


Mr. Maryon was responsible for the first 


For some years afterwards there 
trol 
erry- 


He was a fine craftsman, and among his 


Although in rather failing health for the 


ate Mr. David Kennard, of Lewisham, who, 
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By Harry 
Barron. London: Chapman and Hall, 
Ltd. 1942. Price 25s. 


It is a little 


fact that about 3 per cent. by weight of g 
tank is rubber, a modern battleship possesgeg 
about 70 tons of rubber, whilst an aeroplane 
and its auxiliary equipment could not operate 
without rubber. 

This book, which deals with the various 
types of rubber substitutes, therefore appears 
to have come at a time when interest in this 
subject is likely to be more widespread than 
it would be in normal times, But one cannot 
altogether agree with Dr. Barron when he 
implies that this is the first book on the 
subject to be published in this country, for at 
least one other volume, not so compre. 
hensive as the present one, appeared as far 
back as 1987. The present work maintains 
the high standard set by the author in 
his previous publications. It is a volume of 
some 260 pages, the contents being divided 
into three parts, dealing respectively with 
natural rubber compared with synthetic 
products and the economics of these pro. 
ducts, the chemical and physical background 
of synthetic materials, and the technology of 
such substances. Numerous references to 
original work quoted in the text are given. 
Chemists do not yet fully understand natural 
rubber. 
controversy on the question of the molecular 
weight of rubber, but in no instance do the 
various rubber substitutes mentioned in the 
book imitate rubber in chemical composition. 
So varied in composition are the rubber sub- 
stitutes that the author has endeavoured to 
classify them according to their physical 
properties rather than by their chemical 
make-up. The production of the well-known 
types of “synthetic rubbers,” such as 
neoprene, Buna products, Thiokol, &c., are 
adequately described, and perusal of the 
book makes it clear that the modern tendency 
is to include in the category of synthetic 
rubbers materials which would probably be 
more suitably classed as synthetic resins. 
For example, some of the vinyl resins are 
classed as synthetic rubbers. Some of these 
materials are very deficient in rubber-like 
properties, but the inclusion of these resins as 
synthetic rubbers is perhaps justified when 
we remember that ebonite (hard rubber) has 
something in common with bakelite (syn- 
thetic resin material). 

The author deals somewhat fully with the 
economics of the rubber industry and indi- 
cates that the Japanese wil] not be able to 
exploit fully their newly acquired rubber- 
growing wealth, For the industrial capacity 
of the Japanese is only sufficient to handle 
60,000 tons of rubber a year, and this amount 
is less than the output of Indo-China and 
Thailand alone. In discussing available raw 
materials for synthetic rubber production, 
Dr. Barron deals with petroleum products— 
which are of more interest to America than 
to us—and also with the two main materials 
of interest to this country, alcohol and 
acetylene, from which butadiene and chloro- 
prene, the basic synthetic rubber materials, 
are derived. We still have no carbide manu- 
turing industry in this country, nor any 
appreciable synthetic alcohol plants, and 
these facts may form one of the reasons why 
the British synthetic rubber industry does 
not make much headway. 

Most of the book can be readily under- 
stood without the aid of a knowledge of 
chemistry and even non-technical readers will 
find much in it to interest them; but, in 
general, it is likely to be of more interest to 
chemical technologists than to an engineer. 
For the numerous and interesting applica- 
tions of synthetic rubber to the science of 
engineering are only lightly touched upon, 
which may be due in part to the present 
censorship coupled with the general inclina- 
tion of industrial concerns not to divulge too 
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much. The work is abundantly illustrated by 
photographs and diagrams, but for the most 
part the photographs reproduved receive little 
or no mention directly in the text, which 
renders them practically useless, except to 
enhance the appearance of the volume. The 
printers and publishers have done their work 
in an excellent manner, considering that they 
have to conform to the authorised economy 
standards. 





The Structure of Steel, Simply Explained, 
By E. Gregory and E. N. Sruons, Second 
edition. 1942. London and Glasgow : 
Blackie and Son, Ltd. 5s. 

Steel Manufacture, Simply Explained. By 
E. Grecory and E. N. Summons. Second 
edition. 1942, London: Sir Isaac Pitman 
and Sons, Ltd. 7s. 6d. 

THE first edition of the first of these two books 
appeared in 1938. It was welcomed by a wide 
circle of readers with technological interests 
and achieved a great success. No other 
attempt at popular exposition on similar 
lines reaches the same standard of lucidity 
and completeness, especially now that the 
scope has been enlarged to include a number 
of new sections on ageing, corrosion fatigue, 
caustic embrittlement, free cutting steels, 
and molybdenum in high-speed tool steel. 

The original edition contained a short 
account of mechanical testing. In the present 
edition this has been extended by the inclu- 
sion of a new chapter, indentation hardness 
tests receiving most notice. 

In a review of the first edition in THE 
MeTaALLuRGIsT (1938, Vol. 10, page 144). 
appreciation of the book was qualified by 
two or three minor criticisms. The chief of 
these has been fully met by the substitution 
of a new diagram, but it is to be regretted 
that similar action was not taken with 
Fig. 29, which, now shorn even of its record 
of magnification, looks less like “‘a typical 
macrophotograph ” than.ever. The other 
point on which some clarification of the 
authors’ statements would have been valu- 
able relates to the table on page 35, which is 
misleading in showing pearlite as derived 
from austenite through martensite or 
troostite, and sorbite. Lamellar pearlite is 
derived from austenite direct, at Ar’ (650- 
550 deg. Cent.). This matter is of import- 
ance when deductions about mass effect are 
being drawn from the structure of the 
quenched product, since the existence of 
lamellar pearlite shows that the rate of 
cooling at about 600 deg. Cent. was suffi- 
ciently slow for the transformation to have 
occurred at the Ar’ temperature. As the 
book is primarily about the structure of 
steel, some amplification of this section would 
be well worth while. 

Encouraged by the success of “ The Struc- 
ture of Steel, Simply Explained,” the same 
authors produced a companion volume on 
“Steel Manufacture, Simply Explained.” 
This also has reached a second edition. 

It contains a description of all the principal 


- methods of steel manufacture, illustrated by 


some very good photographs, which, how- 
ever, it has unfortunately not been possible 
to reproduce to full advantage, owing to 
existing paper restrictions. So much has 
been written about the working and heat 
treatment of steel that users are often led to 
overlook the paramount importance of the 
initial stages of steel manufacture. Anyone 
reading this book will soon realise that steel 
may be made or marred from the beginning 
by furnace and casting practice, and this is 
further emphasised by the sections on the 
structure of ingots and castings. 

Both books are notable examples of the suc- 
cessful presentation of accurate technical in- 
formation for the benefit of the general reader. 





Letters to the Editor 
(We do not hold ourselves responsible for the 
our correspondents) 
THE ROYAL ELECTRICAL AND 
MECHANICAL ENGINEERS 


Sir,—Two of the statements made by 
“A. B.C.” in his letter in your issue of January 
15th are not wholly correct. 

In the first place, if the general public needs 
enlightenment on the R.E.M.E. supposedly 
lion’s share of the credit for maintenance and 
repair work in Libya they should be made 
equally aware of the enormous part played by 
the technical personnel of the Royal Armoured 
Corps itself. I do not think it matters whether 
this work is being done by R.E.M.E., R.A.O.C., 
or R.A.C.; they are all playing their part in a 
valiant collective effort and any appreciative 
differentiation should come from within the 
Army. 

Secondly, it is not the case that no call has 
been made to officers of other branches than 
R.A.O.C. to transfer to R.E.M.E., but it is true 
that there is no real inducement to do so. 
Perhaps it is not realised that it is possible for 
an engineer staff officer of a non-technical corps 
to become an E.M.E., and yet suffer a reduction 
in pay for doing so, although he retains his same 
rank and appointment. 

All this is not intended as prejudicial to the 
main point in “A. B. C.’s” letter, which is 
clear enough to all who know, but it is a great 
misfortune that the R.E.M.E. was not formed 
on the outbreak of war as a completely new 
corps with personnel drawn from civil life and 
the technical side of the R.A.C. to deal primarily 
with armoured fighting vehicles. 

TERRITORIAL. 





stn 


January 28th. 


ENGINEERING AND EDUCATION 


Srr,—-Your correspondent, “An Old Mill- 
wright,” may be surprised to learn that I agree 
with him almost completely. I might well be 
termed a “ plutocrat,’’ but I hope he will con- 
sider me the right sort of plutocrat. 

It will at once be obvious to him that, as I 
do not care “ twa’ hoots” whether my salary 
is £2 a week or £1000 a year, the purpose of my 
earlier letter was not to draw attention to my 
own remuneration, but to that of other engineers 
less fortunate financially than myself. 

Assuming that Mr. Pestereff’s qualifications 
are required for some of the higher engineering 
posts, then, under the conditions prevailing in 
this country before the war, these higher posi- 
tions are beyond the financial reach of the sons 
of most engineers, unless these sons happen to 
be brilliant examinees and so win scholarships. 
“ An Old Millwright ” will probably agree that 
an engineer’s son is more likely to have engi- 
neering in his blood than the sons of most other 
professional men—partly by heredity, but to 
much greater extent because of the out-of- 
school education given him, often unconsciously, 
by his father. It therefore seems to me deplor- 
able that engineers’ sons (remember, I am not 
one and have none) should have less chance of 
reaching the top of the engineering profession 
than the sons of lawyers, business men, 
financiers, &c. My remedy for the present, at 
any rate, is to give engineers salaries which are 
comparable with those of equal status in other 
professions. 

When I wrote that a young engineer required 
a car, it was because, if an engineer is to work 
from 7.30 a.m. to 5 p.m. in a works 10 miles 
from the centre of the town, attend night 
schools and institution meetings in the town, 
study in his lodgings, take his place in the works’ 
teams, and go 100 miles home to see his people 





occasionally, all of which I did, he needs a 
remarkable physique if he is to cover the ground 
on a push-bike, If to the academic ability and 
financial backing required to achieve Mr. 
Pestereff’s syllabus there is added herculean 
physique, the number of engineers’ sons who 
will qualify will be desperately small. 

Scholarships are unquestionably necessary to 
give the “lads o’ pairts,” who are not sons of 
the well-to-do, a chance to become qualified. 
But surely a profession which relies on the com- 
munity to educate its sons to the standard it 
requires for many of its higher positions is a 
parasite. There is also the further objection 
that, as many leading educationists have recog- 
nised, the usual written examinations are far 
from an ideal test of future ability. 

** An Old Millwright ” apparently comes from 
North of the Border, like myself, and he will 
probably be aware that the Scottish Board of 
Education have made progressive and successful 
efforts to overcome the deficiencies of written 
examinations, The Scottish leaving certificate, 
for example, is a much surer test of ability than 
the Oxford and Cambridge school certificate, 
especially in English and science. I have taken 
both, It is also of interest to note that some 
80 per cent. of the students at Edinburgh 
University before this war received financial 
aid in the form of scholarships, bursaries, or 
exhibitions. 

Finally, ‘‘ An Old Millwright ” seems to have 
inferred from my letter that I think only those 
with academic qualifications can. be successful 
engineers, and that all with academic qualifica- 
tions are successful engineers. I never intended 
this. A good designer is wasted without a good 
craftsman and vice versa. 

TECHNOCRAT: 

February 2nd. 








Sixty Years Ago 





DRAUGHTSWOMEN 


Wuat, we wonder, would our fathers and 
grandfathers say, if, returning to-day to the 
works they knew, they found, as they would do, 
many departments staffed entirely, or almost 
entirely, by women ? Some kind of answer to 
that question may be gathered from the tenor 
of a note on draughtswomen in our issue of 
February 16th, 1883. From it we can infer with 
fair reasonableness that the reaction of our 
forerunners ta the conditions of to-day would be 
a combination- of amazement with a sense of 
outrage to the proprieties. Our note reported 
that following the example of several large 
establishments on the Clyde, Clarke, Chapman 
and Gurney, of Gateshead, had introduced 
women into their drawing-office, chiefly for 
making tracings and for finishing off drawings 
prepared by the draughtsmen. The firm had 
gone to the expense of erecting a special build- 
ing for the accommodation of the ladies. The 
new office, we said, was roomy, well-ventilated, 
and decorated with flowers in the summer and 
was approached by a door so placed that the 
ladies need never meet or even see the other 
employees of the firm. At the moment of 
writing, the company was employing five 
draughtswomen. They worked in the morning 
from 8,45 to 11.45, and in the afternoon from 
1,15 to 4.45, The firm was so satisfied with the 
experiment that it was making arrangements 
for the introduction of lady clerks into the 
ordinary commercial section of its office. As 
soon as the necessary structural alterations had 
been completed, some fifteen women would be 
taken on. All the lady clerks would be required 
to have a knowledge of shorthand and book- 
keeping, Although the pay offered was at first 
small, no difficulty, we reported, was being 
experienced in obtaining a good number of 
candidates for the posts available. We added 
that Swan and Hunter, on the Tyne, were also 





making arrangements for the employment of 
female clerks. 
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Toledo Water Supply 


No. 


OLEDO, Ohio, has now an up-to-date 
water supply system that draws upon 
Lake Erie as its source. This progressive and 
industrially important Great Lakes port, with 
a present population of 325,000, has until 
lately depended upon the Maumee River as 
a source of supply. The harbour of Toledo 
comprises the lower 7 miles of the Maumee 
River and a channel about 9 miles long that 
crosses Maumee Bay to Lake Erie. The 


I 


the low-service pumping station near the 
lake to the filtration plant about 8-52 miles 
distant to the west; the filtration plant, 
which is capable of furnishing 80 million 
gallons per day of treated water ; a covered 
concrete filtered water reservoir, with a 
storage capacity of 35 million gallons; a 
high-service pumping station; an elevated 
storage tank of 1 million gallon storage capa- 
city ; and 7 miles of high-service trunk lines 





passing of time has greatly altered the fitness 


that connect with the established trunk 
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of the lower part of the Maumee River as a 
source of water supply. In August of 1938 
it was decided to abandon the Maumee River 
works and to construct a new system of 
water supply that would tap Lake Erie. This 
was made possible by the creation of the 
Public Works Administration of the Federal 
Government, instituted to aid heavy indus- 
tries and large construction projects by grant- 
ing money to cover 45 per cent. of the cost of 
such undertakings. The people of Toledo 
took advantage of the opportunity to reduce 
their expenditures on a new system of water 
supply to 55 cents on each dollar called for. 
The much-desired improvement was started 
in April of 1939, and the work was carried 
forward so rapidly that all contracts were 
substantially completed about the middle of 
1941. The remainder of that year was 
devoted to the progressive testing of the new 
installation and the gradual reduction the 
while of the use of the old system. On 
January 9th, 1942, Toledo for the first time 
thus obtained all its water from Lake Erie. 
The improvement has involved expenditures 
totalling 9,884,463 dollars. Of that sum, 
the Government has furnished gratis 4,448,008 
dollars, and the remaining 5,436,455 dollars 
will be covered by the mortgage revenue bond 
issue and funds supplied by the waterworks 
cash and income from services that the people 
of Toledo will now be glad to utilise. 

The new system is composed of nine major 
features—see map. These are :—An intake 
crib in Lake Erie about 2-5 miles offshore 
and approximately 15 miles eastward of the 
centre of the city; a large conduit that 
connects the intake crib with a low-service 
pumping station that is placed about 2000ft. 
inland from the shore line; the so-called 
Lake Erie pipe line that transmits water from 





mains of the municipality’s distributing 
system. ‘ 

The intake crib has been placed in an 
offshore area where the waters of Lake Erie, 
after extensive testing, have been found least 
affected by the wind-swept discharge of 
Maumee Bay and the Maumee River. Lake 
Erie water does not exceed normally half 
the hardness of the Maumee River water, 
while its bacterial count is far lower, and it is 
otherwise much superior. The intake crib 
rests on hard clay and 
is surrounded by water 
about 22ft. deep. In 
planning the intake 
the designers have pro- 
fited by the cumula- 
tive experience gained 
in the construction and 
operation of the many 
other intake cribs built 
in the Great Lakes. 


INTAKE CRIB 


Having determined 
the desirable location 
for Toledo’s intake 























especially in very cold weather and when the 


"| lake is free from sheet ice, causes trouble when 


the lake is somewhat rough. It seems that 
the ice spicules, as they develop, are likely 
to be drawn into the intake ports by eddies, 
and may, under suitable conditions, accumu. 
late with gréat rapidity. Pressure ice is 
induced by wind action that causes sheet ice 
to form in windrows, which in severe winter 
weather may reach down to the lake bottom, 
When this ice later breaks up, the shattered 
windrows in large masses float about and 
have berg-like forms. The bergs have been 
known to crowd in upon a submerged intake 
and clog it. 

The Toledo intake crib was designed to 
rise well above the water and to afford living 
quarters for the men stationed there and 
expected to combat the hampering actions of 
ice whenever necessary. The intake struc. 
ture is circular in plan, 100ft. in diameter at 
|the bottom and 83ft. in diameter at a point 
3-5ft. above mean lake level, and is seated 
on firm clay, 5ft. below the normal lake 
bottom. The crib was constructed of rein- 
forced concrete, with walls 20ft. in thickness 
at the bottom. There are sixteen ports, 
each 10ft. square, that pierce the lower part 
of the crib. The ports admit water to a 
central well, 60ft. in diameter, and near the 
bottom of this well there is an inlet, 12ft. 
in diameter, to the intake conduit. It is 
computed that the central intake conduit 
has a maximum volume rate of 180 million 
gallons per day, and at that rate the actual 
velocity of the water movement at the ports 
would not exceed 3in. a second. The present 
maximum filtration rate of the new water 
supply system is 80 million gallons per day, 
and the inflow velocity through the crib 
ports is now only 0-10ft. per second. In 
either case, the current is or would be low 
enough to minimise any vortex action tending 
to draw frazil ice into the intake crib. Under 
usual conditions any pressure ice may be 
broken up and dislodged by small charges of 
explosives, and frazil ice can be shoved 
away by pike poles handled from inside the 
crib. The intake ports are not fitted with 
grids or screens because such might promote 
accumulation of ice and the clogging 
of the passages. Such frazil ice as might 
enter. the crib and be carried into the 
intake conduit leading shoreward would, 
in all probability, be melted before 
reaching the first pumping station. 











‘| Mean Lake Leve/ 
Elev 5725 








crib, the problem was 
to design a structure 
that would be rugged 
enough to withstand 
especially the rigorous 
winter conditions com- 
mon to Lake Erie, 
where rough seas and ice would have to be 
met. In shallow water, special care has to be 
taken to guard against the clogging of the 
intake portals with ice. There are two kinds 
of ice troubles that are likely to develop in 
the western section of Lake Erie. Sheet ice 
usually gives but little trouble. Frazil ice, 


SECTION THROUGH INTAKE 





Pumping Sta. 








Swain Sc 
Cris 


The first floor of the crib is 10ft. above 
mean, lake level, and the structure, to protect 
it against the abrasion of floating ice or 
débris, is armoured with in. steel plates and 
stiffening ribs. This defence extends lO0ft. 
above and 7ft. below mean lake level. Above 
the first floor the superstructure is of rein- 
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forced concrete, 18in. thick, for a height of 
/4ft., and over this the crib walls are of 


The cofferdam for the intake was formed 
of sixteen cells, each with a major diameter 








INTAKE 


brick and carried on a reinforced concrete 
frame. The roof is surmounted by a naviga- 
tion warning light that is about 48ft. above 
lake level. Boilers for the steam heating 
plant, the refuse incinerator, a coal storage 
room, @ petrol engine generator unit, and 
two store rooms for general use are on the 
first floor of the crib. A small landing dock, 
constructed integrally with the crib, is 
equipped with a 2-ton pillar crane that has a 
20ft. boom that can swing through a full 
circle. There are water gauges for recording 
the lake level and the level of the water 
within the crib. 

On the second floor of the crib there are 
living quarters that comprise two sleeping- 
rooms, a kitchen, a dining-room, a refrige- 
rated food storage room, a toilet room, closets, 
and linen storage rooms, a supply room, and 
an office. As no laundering will be permitted 
at the crib, it is necessary to have at hand a 
supply of bedding, towels, clothing, &c., 
sufficient for periods of isolation that may 
last two or three months during a winter. 
It is also necessary to provide a store of fuel 
for heating and cooking, and a reserve of 
foodstuffs for the possible period mentioned. 
A two-way radio-telephone system enables 
the men at the crib to maintain vocal com- 
munication between that station and the 
administration building which is located on 
shore at the site of the filtration plant. Pro- 
vision is made at the crib for installing an 
unwatering bell for draining the intake con- 
duit for inspection, test, or repairs, should 
such become desirable. 

The intake crib was constructed within an 
encircling cofferdam made up of eighteen, cells 
formed of interlocking steel sheet piling that 
was driven about 18ft. into the lake bed and 
with the upper ends of the sheeting project- 
ing 12ft. above the normal surface of the 
lake—which was none too much as a defence 
against rough weather, even in the summer- 
time. After completion of the intake crib, 
the steel members of the cofferdam cells were 
cut off at lake bottom where in contact with 
the base of the intake, the remaining steel in 
the water bed becoming a permanent part of 
the crib structure. The other steel sheeting 
members of the cofferdam were withdrawn 
whole. 











CRIB 


of 30-5ft., and two smaller closure cells. 
The cells were constructed of interlocking 





GROUNDED LAKE STEAMER 








the cells adjacent to the base of the intake 
crib. The cofferdam was a departure from 
the conventional, and the cells were not com- 
plete circles with connecting arcs, nor was 
use made of outer and inner arcs joined to 
and separated by diapbragms. The cells 
were approximately three-quarter circles 
fastened as links to the preceding curve 
through extra heavy tees in such a way as 
to clear the 100ft; diameter crib base, and 
yet at the same time make closure of the 
area. By this procedure not only was the 
tonnage of steel sheeting somewhat reduced, 
but, of more importance, the design per- 
mitted uninterrupted operations on the cells 
with smaller amount of sand fill, which had 
to be delivered by barge. 

After the cofferdam was completed, the 
enclosed space was unwatered and the bottom 
area so exposed was excavated to an eleva- 


-|tion of 25ft. below mean lake level, and the 


pouring of concrete for the foundation of the 
crib was then started. Work at the crib site 
on the cofferdam was begun about the middle 
of September, 1939, with a prospect of high 
winds and rough water thereafter. On that 
account, the working area had to be sheltered 
from the effects of northerly and easterly 
winds. For that purpose, Merritt-Chapman 
and Scott Corporation, of New York, the 
contractors for the crib and the connecting 
intake conduit, created a breakwater on the 
windward side of the site by .grounding a 
400ft. lake freighter and a large tanker barge, 
which were located at a sufficient distance so 
as not to interfere with the movements of 
floating § equipment 
engaged in construct- 
ing the cofferdam, and. 
later working on the 
crib structure. The 
tanker was loaded 
with oil to ground her, 
and in that state 
retained a free-board 
of about 10ft. The 
freighter furnished 
steam to operate such 
equipment as derricks, 


generators, concrete- 
mixing plant, &c. The 
barge was used to 


store materials such as 
- sand, gravel, sheet 
piling, &c. These two 


steel sheet piling of 50ft. and 60ft. in length ;| vessels remained in service during all con- 
the longer piles were driven in the sides of |struction operations at the crib site, and 
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admirably answered the purposes for which 

they were employed. Except for an enforced 

halt during the winter season of 1939-40, 

construction of the crib went forward rapidly 

and was finished well within scheduled time. 
(To be continued) 








Optical Bevel Protractor 





AN accompanying engraving illustrates a 
universal bevel protractor made by E. R. Watts 
and Son, Ltd., 123, Camberwell Road, London, 
8.E.5. Its principal feature is a circular scale 
divided on a glass annulus accurately divided 
and mounted within the protractor head. The 
circular scale graduations are read by means of 
a high-power magnifier. The blades are of 
hardened steel. The sliding blade is locked 
against the protractor head by means of an 


cast iron with hard steel crank pins pressed in. 
Steel castings have been reduced to a minimum. 

The boiler is of simple design and without 
superheating. The fire-box is of copper, and 
is round-topped, and the water space stays are 
of copper. The tubes are steel and special pro- 
vision has been made for washing out, to enable 
the boilers to be kept clean, even with bad feed 
water. 

The main dimensions are as follows :— 


Cylinders (two), diameter 18in. 
Piston stroke ... ...  ... 26in. 
Coupled wheels, diameter 4ft. 3in. 
Wheel base, rigid 1lft. 


Heating surface— 


Tubes 872} sq. feet 

Fire-box 874 » 

Total 960 » 
Grate area... 16-8 sq. feet 
Boiler pressure ... 170 Ib. per sq. inch 
Tank capacity ... 1200 gallons 
Coal capacity ... 2} tons 
Tractive effort— 

At 85 per cent. B.P. 23,870 lb. 

At 75 cent. B.P. ... ... 21,060 Ib. 
Total weight in working order... 48 tons 4 cwt. 





excentric, operated by a lever extending from 
the centre. Protractor angles are locked by 





UNIVERSAL BEVEL PROTRACTOR 


means of the large knurled ring surrounding the 
protractor head. The angles are conveniently 
read when looking through the eyepiece. The 
sliding blade is interchangeable and may be 
either 12in. or 6in. long. The makers state the 
accuracy in measurement to be 5min. The 
device has an overall length of 6}in. when using 
the 6in. sliding blade, a width of 2%in., and a 
depth of 1#in. Some typical applications are 
shown in the drawing. 








“ Austerity” Saddle Tank 
Locomotives 


British locomotive firms have recently 
received orders from the Ministry of Supply for 
considerable numbers of ‘“ Austerity” 0-6-0 
saddle tank locomotives. Through the courtesy 
of the Director of Transportation Equipment, 
who is responsible for this new design, we are 
permitted to publish a photograph and descrip- 
tion of the first of these locomotives, which are 
notably straightforward and robust in design. 
Every opportunity has been taken to simplify 
construction and to avoid the use of materials 
in short supply. The locomotives are capable of 
shunting trains of 1000 tons and of dealing with 
military trains and mixed traffic generally for 
short journeys. 

The first locomotive was designed, con- 
structed, and delivered in 44 months. Quantity 
production by a group of locomotive builders 
will shortly enable these engines to be delivered 
in quick succession. 

From the illustration it will be seen that the 
design follows closely the heaviest type of 


——— 





Britain’s Merchant Fleet . 


Tue General Council of British Shipping 
issued last week ‘‘A Policy for Britain’s 
Merchant Fleet.” From it the following 
passages are taken :— 

The elimination of State control over trade 
and shipping is not to be expected immediately 
after the Armistice. In any case, the cessation 
of hostilities may well be a piecemeal process in 
time and space. There will be urgent tasks of 
relief, and of repatriation, and a period of 
artificial respiration will be required before the 
economic machine can begin to work normally. 
The Governments of the United Nations will be 
obliged to undertake these complicated tasks 
in co-operation. Some joint executive body 
will doubtless control the purchase and distri- 
bution of food and other commodities, and, as 
far as necessary, the operations of maritime and 
land transport. It is quite possible that for a 
time the tasks of relief and re-settlement will 





Welded construction has been widely used 
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throughout the construction of these engines, ) shipping. 


engage the services of all available world 





METHODS OF USE OF PROTRACTOR 


For these reasons a temporary con- 


for large and small units, including the saddle | tinuation of wartime controls may be necessary, 
tank, the cab, the coal bunker, the ashpan, the | and may be the simplest method of handling the 
sand-boxes, and numerous smaller details. | problems of the immediate relief period. 


Thus whilst the design is on normal lines 


Whilst control during the immediate relief 








** AUSTERITY ’’ SADDLE 








TANK LOCOMOTIVE 


industrial locomotive, modified to meet the| throughout, simplicity of details and lay-out|period may be necessary, it is essential for 


more general work now in view. 


combine to make the locomotives economical |control to be gradually relaxed, and to secure 


The cylinders, inside, drive the second axle, | and rapid to build, and should make them easy |this the industry must provide the elasticity 
and the slide valves, between the cylinders, are| to drive and to maintain with a high degree of | in the use of ships necessary to meet a shortage 


operated by Stephenson links, controlled by|invulnerability under rough 
The driving wheel centres are of | account of their solidity. 





hand lever. 


conditions on|in quality tonnage and changes in the channels 
of trade. 


The elasticity should be secured by 
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the Government delegating to the industry 
through its organisations the task of carrying 
out the national and international policy in 
pegard to shipping in the case Of liners through 
a Liner Committee and in the case of tramps 
under a licensing system operated by an Inter- 
national Administrative Committee and sup- 
ported by effective Government guarantees. 
Corresponding arrangements.should be made in 
the short sea trades and tankers will also 
require appropriate organisation which should 
include the oil interests. Once the immediate 
relief period is over, there should be a pro- 
gressive liberation of shipping coupled with the 
establishment of — effective co-operative 
machinery in the industry to ensure satisfactory 
service and to maintain freight markets at a 
reasonable level. Support will be required 
from the Governments of the shipowning 
nations to ensure that vessels of all flags comply 
with the conditions of this co-operation under 
pain of suitable penalties. Such assistance, not 
being financial, should not involve any question 
of Government control. 

The British Liner Committee is considering 
what alterations in previous conference practice 
are desirable to meet the new conditions. 


Civin AVIATION 


Government will have to give careful thought 
to the effect of their air subsidy policy on 
shipping. A considerable proportion of the 
British passenger fleet will have been destroyed 
in war, without replacement from war ship- 
buildings. Uncertainty as to the réle of air 
will act as a deterrent to fresh construction of 
passenger ships until the policy in regard to air 
is known. It is probable that, given sufficient 
financial support from Governments as a matter 
of national policy, much high-class traffic pre- 
viously seaborne can be diverted to the air. If 
this were to be the Government’s policy, then 
the fast passenger ship will necessarily tend to 
disappear—a development which cannot be 
allowed to proceed too far, if reasons of national 
or international security require the existence 
of fast ships convertible to trooping. 

Collaboration and co-ordination between air 
and sea, with due regard to the interests of both 
forms of transport, is obviously preferable to 
out-and-out competition. Shipowners have 
already asked His Majesty's Government for an 
opportunity to consult on these matters before 
the Government policy is decided, and a special 
Committee of the General Council is engaged in 
formulating a constructive policy for the 
co-ordination of sea and air transport. 


STaTE oR Private ENTERPRISE 


The suggestion that shipping could be 
operated as a Department of State or by one or 
more State-financed corporations indicates a 
complete lack of understanding of the manage- 
ment necessary for its suecessful operation. 
All experiments in nationalisation have proved 
that the luxury of a State fleet is a most expen- 
sive one, and in the past they have been brought 
to an end by revolt of the taxpayer. Further, 
they have failed to secure the support of the 
exporters and importers of the nation con- 
cerned ; traders have insisted on using the best 
ship-carrying power available whatever might 
be its flag. Apart from this, shipping is essen- 
tially competitive, and it is fearful to con- 
template a situation when a normal incident of 
commercial competition will become an act of 


State with diplomatic reverberations. 


The fact that bureaucratic control would be 
disastrous does not mean that the industry 
believes in the unorganised activity of indi- 
viduals without regard to the welfare of the 
workers or the interests of the country. The 
industry has advanced far along the road of 
self-regulation and there is scope for further 
development without destroying the foundation 
upon which all-‘engaged in the industry, whether 
employers or employed, depend for their 
livelihood. 


THe RECONSTRUCTION OF AN ADEQUATE 
MERCANTILE MARINE 


This country must not be afraid to say to its 
allies that @ strong British Mercantile Marine is 
just as necessary to this country as its Navy, 
Army, and Air Force. Not only must this be 





said, but the country must be prepared to 
defend it in argument, and to require that the 
peace settlement should include effective 
guarantees against a renewal of the race in 
subsidies which marked the pre-war period. 

The Government has been made aware by 
industry in general of the effect of its war 
taxation system on the future recuperative 
power of industrial enterprise. No industry is 
allowed to make secure provision for the future. 
The vague promise that Government will deal 
with this problem when it arises is not satis- 
factory. British shipping will be called upon to 
face competition after the-war, and it is impera- 
tive that the industry should retain sufficient 
financial strength to build the best and most 
competitive ships. 


CoNTROL OF SHIPBUILDING PRICES 


While the money at the disposal of ship- 
owners for replacing losses with ships of good 
quality may not be sufficient to restore British 
tonnage to its 1939 level, it will go a long way if 
shipbuilding costs can be kept under control. 
The industry is considering whether by arrange- 
ment with the shipbuilders orders can be spread 
over the post-war years so as to keep the yards 
full. for as long as possible without so great an 
increase of costs as took place after the last 
war, and thereafter to reduce the violent 
fluctuations in the demand for new tonnage. 
This might involve a continuance of some 
licensing system under the control of the 
industry. 








Burning Sawdust 


THE use of sawdust as a fuel is receiving 
increased attention, owing to the need for 
economy with ordinary classes of fuel and to 
the difficulty in disposing of the large quantities 
of sawdust produced in the conversion of home- 
grown timber. This product, being in a fairly 
moist condition, containing bark and other 
débris, and being derived usually from a 
mixture of species, cannot be employed for 
most of the purposes for which clean, dry 
sawdust is required. The only practical use 
for such material is for fuel, though it is not 
easy to burn and has a relatively low heat value, 
especially when thoroughly damp. Given the 
correct conditions of combustion, however, 
sawdust can be used effectively for heating and 
power purposes. A leaflet, recently published 
by the Forest Products Research Laboratory, 
describes the most suitable forms of stove and 
furnace for burning the material. The leaflet-— 
No. 26, “‘ Furnaces and Stoves for Burning 
Sawdust ’—may be obtained gratis from the 
Laboratory at Princes Risborough, Bucks. 

The combustion process for moistwood or 
sawdust is preceded by evaporation of the con- 
tained water and consists of distillation and 
burning of the volatile matter, and burning of 
the fixed carbon. Heat is absorbed in raising 
the temperature of the wood to the boiling 
point of water, in evaporating the water, again 
in raising the temperature of the wood, distilling 
the volatiles and raising their temperature to 
ignition point, and superheating the water 
vapour during its passage through the com- 
bustion chamber. The heat required for 
evaporating the water and superheating the 
vapour is drawn from the heat generated by the 
burning of gas and carbon, and it follows that 
the proportion of the total heat thus used up 
increases with the moisture content of the fuel. 
In addition to this expenditure of heat, the 
amount of combustible matter in each pound 
of fuel is reduced by the water present. The 
average calorific value of dry wood may be 
taken as 8000 B.Th.U. per pound, in comparison 
with 13,000 B.Th.U. for coal, but for wet wood 
with a moisture content of, say, 50 per cent. it 
is reduced to 5010 B.Th.U. Estimating the 
other losses during combustion at not less than 
400 B.Th.U., the maximum heat available from 
complete combustion would be only 4610 
B.Th.U. per pound of wet fuel. Where damp 
sawdust is to be used for heating purposes, it 
is most important, therefore, to employ the 
most efficient method of burning. 

Sawdust burns least readily on flat fuel beds 





with natural draught, for as the top layers burn 
away ash is formed, which restricts the supply 
of oxygen to the fixed carbon beneath. Wood 
is a poor conductor of heat and thus little 
drying occurs below the burning layer, and the 
small amount of water evaporated tends to cool 
the glowing carbon and also interferes with the 
supply of oxygen to the latter. Combustion 
may cease after a time unless the ash is dis- 
turbed in some manner, because little air gets 
through the sawdust bed from below, especially 
if the bed is fairly thick. Improvement can 
be obtained by forcing air between the fire-bars 
by means of a fan or steam injector. The rate 
of burning and thickness of fuel bed can then 
be controlled by the amount of air injected. 
In such case most of the ash passes out of the 
cormbustion chamber, either lodging at the base 
of the smoke stack or being carried away by the 
flue gases. This method of burning sawdust 
is fairly suitable where it is employed merely 
for disposing of unwanted material, but is by 
no means ideal when applied to the production 
of steam for heating or power generation. 

The leaflet contains descriptions of sawdust 
burning ovens of the Dutch type, ovens made 
from oil drums, a Canadian design, and other 
patterns. It also describes the manner in which 
a standard Army type of stove can be converted 
for sawdust burning. 








The Macrome Process 





THERE can be few production engineers in 
the country who have not heard of the Macrome 
process of treating tools. What the actual 
process is has never been publicly revealed, and 
we are told that eminent metallurgists have 
failed to understand or explain the effects it 
produces. Secret and unexplainable processes 
are naturally suspect, and many engineers 
tegarded the published results with caution, if 
not suspicion. But evidence continued to 
accumulate and there can no longer be any 
doubt, however it does it and however difficult 
it may be to give a scientific explanation, that 
Macroming does greatly increase the endurance 
of steel tools. There lie before us as we write 
a dossier of results testified by usérs or observers. 
They all show a very remarkablé increase in 
the life of tools. We take at random the case 
of some screwing dies used in an automatic. 
Untreated, the life of the dies was 270 parts ; 
treated, the life was 450 parts. In another case 
where small screws were being cut in non- 
magnetic steel, the untreated tools produced 
270 screws per grind, the treated no less than 
1650. Again, a form cutter was worn out after 
3} hours. A similar cutter, Macrome treated, 
seemed to be as good as ever after 54 hours ; or 
here are some examples from drilling ‘“‘D” 
quality mild steel plates: Untreated drills 
were badly worn after cutting 450 *5/,,in. holes ; 
Macromed drills cut 3600 holes before needing 
regrinding. ‘“‘A 21/32 Macréme drill, without 
regrinding drilled all holes in bullet-proof plate at 
maxitnum speed and feed—usually a low speed 
and feed are used—otherwise it is impossible to 
drill this plate.” Here are a few more examples : 
A milling hob of H.S.S. did 417 shells, as against 
an average of 175 per grind for the untreated 
steel ; a circular cutter did 750 shells per grind, 
as against 30; and a boring tool did on first 
grind 330 shells, on second grind 404 shells, 
as against an average of 150 per grind. 

Having examined the original reports on 
these results, we have no doubt that, however 
it does it, the Macrome process does increase 
the endurance of steels and in view of the, 
national importance of conserving steels, it is 
not surprising that an extension of the firm’s 
capacity has been found necessary. 








Ratt WELDING IN U.S.A.—The Northern Pacific 
Railway has carried out a new experiment in con- 
tinuous welding in the Stampede tunnel in Wash- 
ington. It has relaid 2 miles of worn rail in the 
tunnel by continuously welded 131 lb. flat-bottom 
rail. The new rail is being first welded into 1300ft. 
lengths for transport into the tunnel and laying, 
and these are then being welded in situ into con- 
tinuous lengths. 
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South African Engineering 
Notes 


(By our South African Correspondent) 
South-West Africa Tin Discovery 

A newly discovered tin deposit in the 
Koakoveld, South-West Africa, is now to be 
developed, stated Colonel C. F. Stallard, 
Minister of Mines, in November. Rights to 
mine this very promising deposit have been 
given by the South-West Administration to the 
South-West Africa Company, which was formed 
fifty years ago and has considerable mining 
experience in the territory. It has available 
equipment to start production and technical 
personnel. Sir Dougal O’Malcolm is the chair- 
man and the company’s offices are in London. 
About two months ago Colonel Stallard sent 
an expedition to the Kaokoveld, which 
brought back samples of high-grade tin. The 
alluvial deposit is well worth working. 

While no exact production estimates can be 
made, it is expected that production will be 
substantial, and has been planned to obtain the 
maximum amount in the minimum time. Work 
at the mine is starting st once, and the first 
results will be available before long. The Con- 
troller of non-ferrous metals will direct the 
uses to which the newly-gained tin will be put. 

The contract between the §.W.A. Administra- 
tion and the S.W.A. Company is for the duration 
of the war plus six months or three years, 
whichever is the longer period. The Adminis- 
tration will receive a share of the profits. The 
tin concentrates will be sent to the Union for 
smelting. This will be done at the only tin 
smelter in the country, which belongs to the 
Zaaiplaats Tin Mining Company, Ltd., near 
Potgieterust. 

The discovery of tin now made is but one of 
the discoveries which have been made by the 
Union Mines Department since the demands for 
metals required by the Allies became urgent. 
The Mines Department has been actively 
engaged in prospecting and in stimulating pro- 
specting by others. One notable discovery has 
been the discovery of a deposit of cinnabar of 
such extent as is estimated to provide sufficient 
mercury to supply the requirements of the gold 
mines of the Union. The presence of mercury 
has been reported on several occasions in the 
past, but the present is the only occurrence of 
economic interest. In addition to the dis- 
coveries made, the war demands of the Allies 
have greatly stimulated the production of 
several other metals and minerals ; the quantity 
of chrome ore now being mined runs into 
hundreds of thousands of tons, while some 
occurrences of rare metals, such as vanadium 
and molybdenum, both constituents of special 
varieties of steel, are being investigated. It is not 
considered unlikely that other discoveries will 
follow. In order to assist prospectors to ascer- 
tain the value and composition of any ores they 
may unearth, the Government is to erect 
another large minerals research laboratory in 
Johannesburg on 4 site exceeding half a morgen 
(more than | acre), as the existing laboratory 
has become too congested. 


Locomotives for South Africa 

As a result of the visit to England, 
recently, of Mr. F. C. Sturrock, Minister ‘of 
Railways and Harbours, the South African 
Railways will receive from England, before the 
middle of 1943, thirty steam locomotives of the 
largest type in use in this country, end ten 
electric locomotives for the Natal main line. 
At the same time as he made this announcement, 
Mr. Sturrock said that, in addition, large 
numbers of trucks were now being delivered. 
Discussing supplies, Mr. Sturrock said that 
some of the Union industries were reaching the 
point where certain of the raw materials used 
were getting extremely short. There was the 
danger that some of the Union’s industries might 
have to close down. In normal times the Union 
imported from England approximately 45,000 
tons of commercial and industrial commodities 
every month. During the past few months, 
before his visit to England, the tonnage had 
fallen to approximately 6000 tons. There was 


goods in England awaiting shipment. The 
result of his visit meant all the difference 
between the maintenance of the Union’s war 
effort and a fading out of the picture. In 
September approximately 30,000 tons of goods 
had been shipped to the Union. About the 
same quantity had been shipped in October, 
and it appeared that about the same quantity 
would be shipped in November. 


Port Elizabeth Water Supply 


Port Elizabeth’s water supply diffi- 
culties have at last been overcome. They 
occurred as a result of the war. Port Elizabeth 
had embarked on a big project, which would 
have provided the city with an ample supply, 
making allowance for continual expansion of 
the demand, for many years to come. A con- 
tract for the steel pipes requried to convey the 
water to the city was made with a British firm, 
and about half had been delivered when the 
outbreak of war stopped all further consign- 
ments. After efforts to obtain suitable pipes in 
South Africa had failed, what is described as a 
“stopgap ” scheme had to be adopted. This 
taps @ huge sump in the: Kromme River, the 
depth of which is said never to have been 
plumbed. The resultant supply runs_ to 
1,750,000 gallons daily. To connect the sump 
with the supply line many miles of additional 
pipes had to be obtained and laid. These are of 
steel, concrete lined, and have been made 
wholly in South Africa—thanks to the recent 
expansion of the South African steel industry. 


Shortage of Fencing Wire 

South African farmers require many 
thousands of tons of fencing wire each year and 
are now striving desperately to find a new source, 
as Belgium, which used to supply a large quan- 
tity, is now, owing to the war, unable to supply 
any, the Germans occupying that country 
seizing its whole iron and steel production. 
Fortunately, the Iscor Iron and Steel Works at 
Pretoria, which is doing great work in producing 
goods to replace lost sources of supply, has 
turned its energies in this direction and will 
shortly be manufacturing suitable wire. This 
wire will not be galvanised, but will be black. 
The position is, however, such that even this 
substitute is being hailed with great satis- 
faction by farmers generally, as it was when the 
announcement was made at the meeting of the 
South African Agricultural Union Congress at 
Bloemfontein a couple of weeks ago. 


Other Shortages 


There is also a famine in respect of 
supplies of agricultural implements, of which 
the Union produced none @ year or so back. 
At the meeting of the Congress the Controller 
of Agricultural Implements and Machinery was 
able to state that, although new supplies from 
abroad were drying up, good progress was being 
made by local firms in the manufacture of 
various implements and spares, and consider- 
able ingenuity was being shown in making the 
best use of available appliances and repair 
materials. 


Overseas Trade After the War 


Mr. E. O. Robotham, President of the 
Northern Section of the British Manufacturers’ 
Representatives’ Association, speaking at the 
annual meeting of the Section at Johannesburg, 
said they were confident that soon after the 
war British industry would be able largely to 
meet the heavy export demands, but some over- 
seas principals would not be able to operate 
again quickly, and the shipping factor was likely 
to militate against Union agencies for some time. 
A fair amount of the world’s shipping would be 
devoted immediately after the war to the trans- 
port of supplies, particularly foodstuffs, to 
impoverished countries, and to the repatriation 
of troops and evacuated people. After the war 
Britain would of sheer necessity be obliged to 
be more insistent than hitherto on supplier 
countries taking payment in her manufactured 
goods for the foodstuffs and other products 
which South African farmers sent to her. 

The possibility of a coming large-scale indus- 
trial development in South Africa indicated 
that British firms should be fully alive to the 





an accumulation of some 45,000 tons of essential 





ment of branch industries in the Union. Many 
thousands of the visiting soldiers from Britain 
had expressed a desire to settle in South Africa, 
There should be no difficulty about Securing 
suitable immigrants from the United Kingdom, 
and the economic advantages to both countries 
of a transfer to the Union of Britain’s surplus 
population were obvious ; in the light of possible 
future developments, even, a transfer of some 
industrial operations might be a gain tather 
than a loss to Britain. 
African Shipping 

Mr. F. C. Sturrock, the Minister of 
Railways and Harbours, has announced the 
establishment of a central Shipping Coittrol, 
so that shipping could be diverted to the most 
essential ports. He affirmed his belief in 
economic pan-Africanism, and said that shipping 
would be a vital link between the countries 
of Angola and the Belgian Congo and the Union. 
If private enterprise could not provide such a 
link, then the Railway Administration would 
have to provide it, but it must be provided. 
That was one of the subjects being studied at 
present by the Shipping Commission. 


Rubber Conservation 


The Controller of Rubber has just 
expressed his appreciation of the voluntary 
efforts being made to conserve rubber, and 
promises from all quarters that drastic steps 
will be taken voluntarily to reduce the con- 
sumption of rubber. If compulsion has to be 
applied, he wants to consult those who will be 
affected before he introduces legislation. Volun- 
tary rubber conservation measures have been 
taken in Johannesburg. Eight furniture firms 
had made one pool of their transport, six of 
the largest steel and iron merchants had done 
the same, and cartage contractors had adopted 
group deliveries. One firm is refusing to deliver 
goods worth under 10s., and another refuses 
to deliver parcels under a certain size ; another 
firm gives most of its deliveries to the railways ; 
while one had sold its entire fleet of delivery 
vehicles. Some have reduced deliveries from 
three days a week to one, and will not deliver 
until their vehicles have full loads. Three of 
the largest users of transport report have 
cut mileage by 66, 50, and 75 per cent. 
respectively. 

Repair Service for Farmers 


In seventeen towns in the Western 
Cape small-town industries went into accele- 
rated operation on November 2lst to maintain 
and repair essential agricultural implements and 
machinery for South Africa’s increased food pro- 
duction drive. These industries are garage and 
engineering works of varying sizes, but staffed 
by men described as “ born mechanics” by 
Mr. F. W. Duffett, Hon. Technical Adviser to 
the Controller of Agricultural Implements, who 
initiated the small-town industry mobilisation 
at Worcester before assembled owners and 
workmen. Mr. Duffett said that one of these 
“born mechanics ” had constructed a locomo- 
tive out of odds and ends, and had used 
it to transport 1000 tons of cement for 
the construction of a reservoir. Another had 
used gear-boxes to make drills, and a third had 
used an old motor-car engine and other con- 
traptions to break up a steamer beached on the 
foreshore for many years, using the steel to 
make solid tyres for farm vehicles. The teeth 
for agricultural implements were being made 
out of worn-out car springs by another “ Heath 
Robinson ” contraption. Mr. Duffett declared 
that the Controller and the Minister were 
greatly impressed by the possibilities of supple- 
menting agricultural supplies by the use of 
small-town industries. 








To EnaBLy THE CoLoniks to HELP.-—A Colonial 
Products Research Council has been set up under the 
chairmanship of Lord Hankey to work in close touch 
with the Colonial Research Committee established 
last year. The new Council will consider what 
Colonial raw materials may be made of value for the 
manufacture of intermediate and other products 
required by industry and will initiate and supervise 
researches, both pure and applied, on those 





opportunities that will offer for the establish- 


products. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Brazil’s Iron and Steel Imports 


Some interesting figures of the Brazilian 
imports of iron and steel products in 1941 are given 
in tho Foreign Commerce Weekly, the official publica- 
tion of the Uniited States Department of Commerce. 
Tho figures show that the United States was the 
leading supplier of iron and steel materials to Brazil 
in that year, but perhaps most British readers will 
be interested in the figures of Germany’s trade with 
Brazil in 1941. In spite of the British blockade, 
Germany increased the value of her exports to 
Brazil in some descriptions of iron and steel. For 
instance, Brazilian imports of barbed wire from 
Germany rose in value from 10,840 dollars in 1940 
to 23,230 dollars in 1941. In other directions, how- 
ever, there were decreases, such as in iron tubes and 
pipes, which fell from 21,018 dollars in 1940 to 
15,700 dollars the following year. Tinplates dropped 
from 4627 dollars in 1940 to nil, and iron locks and 
padlocks from 4445 dollars to 735 dollars in 1941. 
The imports of iron and steel plates and sheets from 
Germany fell in value from 3059 dollars to nil, and 
iron manufactures not specified from 2840 dollars 
to 12 dollars. The imports of iron and steel tubes 
from Great Britain declined from 2927 tons, valued 
at 377,563 dollars, in 1940 to 459 tons, valued at 
89,190 dollars, in 1941. The figures of the imports 
from the United States were much more impressive. 
The imports of iron tubes increased from 24,771 
tons, valued at 2,727,325 dollars, in 1940 to 28,116 
tons, valued at 3,822,000 dollars, in the following 
year. The imports of barbed wire from the United 
States rose from 5394 tons, valued at 484,971 
dollars, in 1940 to 9010 tons, valued at 938,000 
dollars, in 1941. There was a decrease, however, 
in the imports of wire other than barbed, from 
17,857 tons, valued at 1,575,097 dollars, in 1940 
to 5349 tons, valued at 796,000 dollars, in the 
following year. 


The Pig Iron Market 

At the moment the demand for foundry 
iron is not particularly active. This is frequently 
the case when the allocations issued at the beginning 
of a delivery period have been placed, and con- 
sumers’ requirements are represented by small addi- 
tional parcels. The volume of business, however, is 
sufficient to keep the industry well employed, and 
probably the margin between production and con- 
sumption is narrower than has been the case for a 
long time. Recently Government requirements 
have provided a considerable amount of work for 
the heavy engineering and speciality foundries, 
largely in the direction of castings required for 
armaments. More often than not, this work requires 
pig iron that comes within the low and medium- 
phosphoric categories, and recently some tightness 
has developed in supplies of the latter description. 
This is a new development, since, although the 
consumption of this iron has been growing for some 
months, it has hitherto been in fairly good supply. 
There has been no alteration in the position of high- 
phosphoric pig iron, and the Midland producers are 
understood to be in a position to meet all demands. 
Consumers certainly find no difficulty in obtaining 
regular and adequate supplies of this iron when 
they uire it. Low-phosphoric pig iron is being 
carefully conserved by the Control, and only in 
cases where its use is necessary does the Control 
release parcels. The hematite position continues 
tight, and it is in this department that the Control 
is showing particular care in supervising its distri- 
bution. Until considerably more ore of the neces- 
sary quality is imported, it is unlikely that the pro- 
duction of hematite medium and low-phosphoric 
pig iron will be increased. Favourable developments 
in this direction are being somewhat anxiously 
awaited by theindustry. The light castings industry 
is poorly employed, and its requirements, prin- 
cipally for high-phosphoric pig iron, are easily 
covered. Although it is generally thought that this 
branch of the industry has lately received more 
orders, the position is patchy. In a few cases light 
castings foundry are fairly well occupied, but the 
majority will be glad to receive considerably more 
business. The production of basic pig iron is well 
maintained, but little comes on the market, as most 
of it is being consumed by associated steel plants. 


The Midlands and South Wales 


The iron and steel works in the Midlands 
are operating at capacity, and the full output of 
the plant in the district will be required to meet 
the heavy and increasing war demands. It seems 
likely that as the war develops efforts will have 
to be made to economise further in the use of steel, 
and that severe as have been the cuts in the quan- 
tities made available for domestic and commercial 
purposes, further restrictions will be necessary, and 


Export quotations are f.o.b. steamer. 


a tight hand will be kept upon supplies for purposes 
which are not regarded as coming within the most 
essential categories. The steel works which are 
supplying the shipbuilding trades have a large 
tonnage of work in hand, and this particularly 
applies to the producers of plates. The demand 
from the shipbuilders and ship repairers is not likely 
to relax for an indefinite period, and the works are 
hard pressed to meet the demand for plates of all 
sizes. Owing to the number and variety of ships 
which are now being built, the kind of plate required 
varies considerably, and this increases the difficulty 
of the steelmakers’ problem of maintaining deliveries 
with regularity, and in reasonable time. Structural 
steel makers are fully employed, although they are 
not so hard pressed as the plate makers. Shipyard 
requirements, of sections, however, are on a heavy 
scale, and to this must be added the volume of 
work which is coming from the constructional 
engineers who are better employed than was the 
case a month or two ago. The re-rolling works are 
fully occupied, and have in hand a considerable 
volume of orders for rounds, flats, light structural 
material, and strip. Fortunately, supplies of billets 
from English and Welsh sources are coming forward 
well, and are being supplemented by withdrawals 
from stocks of imported materials. The iron and 
steel industry in South Wales is being pressed to 
the limit to meet the war demand. The production 
of billets is maintained, but although it is con- 
siderably in excess of pre-war outputs, it is not 
sufficient to satisfy the needs of consumers and 
withdrawals have to be made from stock. These 
latter have been considerably reduced. 


The North-East Coast and Yorkshire 


Most of the iron and steel works on the 
North-East Coast have booked enough orders to 
employ their capacity for the first delivery period, 
and are reluctant to accept fresh business. This 
gives a somewhat quiet appearance to the market 
after the active buying which prevailed during the 
early part of January. Licences to acquire fresh 
parcels are issued sparingly by the Control, although 
a certain number of additional parcels have been 
released in cases where the material was required 
for urgent work. These conditions apply to a 
marked extent to the plate department. Large 
tonnages are being produced, but they are taken up 
immediately, and the demand is in excess of the 
supply, with the result that delivery dates have 
lengthened. The shipyards have first call upon 
plates, but at the same time the producers have to 
meet urgent calls from the tank makers, locomotive 
builders, and heavy engineers. Most of the works 
producing tanks are fully booked for some months. 
The pressure to secure supplies of alloy steel is 
pressing, and although the pre-war production has 
been exceeded. by some hundreds per cent., it is 
hardly sufficient to meet consumers’ requirements. 
Great care is taken by the Control in distributing 
this material, and pressure is being exercised to 
induce consumers to exercise economy in the use of 
this steel, as well as to collect and segregate all the 
scrap arising from their work. The production of 
blooms and billets has been pressed to a high level, 
but withdrawals are still being made from stocks of 
imported materials. It is expected that imports of 
blooms and billets will be increased in the weeks to 
come, since stocks have been much reduced. In 
the main, the characteristics noted in other districts 
rule in the Yorkshire steel industry. There is an 
insistent demand for basic steel, and practically all 
the available capacity is employed. The demand 
for acid carbon steel is insistent, the more so since 
some of the plants which have been producing this 
description have been put on to the production of 
alloy steel. 


Scotland and the North 

Orders coming within the category of high 
priority comprise practically the whole of the work 
upon which the Scottish iron and steel works are 
engaged. During January production was on an 
exceedingly high scale, but did not make such an 
impressive total as would have been the case had 
it not been necessary to carry out considerable 
repairs and renewals to plant in the early days of 
the month. During the remainder of the first 
quarter, however, there is no doubt that production 
will be pressed to the limit. Practically all the works 
are committed up to their capacity for the remainder 
of the period, and fresh orders have little chance of 
being accepted for delivery before the end of March. 
The most prominent feature of the situation is the 
enormous demand for plates. These are required 
in increasing tonnages by the shipyards, and the 
boiler and tank makers are also taking large 
tonnages. The shipbuilders’ requirements of ship- 





building sections are heavy and are keeping the 


Unless otherwise specified home trade quotations are delivered f.o.t. 


departments producing this class of material work- 
ing under high pressure, but it is noticeable that the 
accumulation of work in the plate department far 
exceeds that for shipbuilding sections. The demand, 
however, for structural material is strong, and 
appears to be gradually increasing. The makers 
have a considerable tonnage of orders in hand, and 
although the volume of business is chiefly in the 
lighter sizes, there is a growing call for heavy joists 
and sections. Consumers are exercising increasing 
pressure to obtain supplies of bars, and the demand 
covers most diameters. The engineering industries 
are taking up large tonnages of heavy bars, and 
important quantities are used in the manufacture 
of shells. Consumers are now being largely supplied 
on @ quota basis, and this is generally regarded as 
being satisfactory, since it fits into the Iron and 
Steel Control distribution scheme. The re-rolling 
industry in Scotland is receiving satisfactory supplies 
of home and imported billets. The works are fully 
employed, largely upon the manufacture of small 
steel bars and light structural sections. Great 
activity rules in the Lancashire steel market, and 
the feature of the position for the time being seems to 
be the insistent request for alloy steel. The Control 
is exercising careful supervision over the distribu- 
tion of this description, and is impressing upon 
consumers the need for economy in its use. There 
has been considerable inquiry lately for nickel- 
chrome alloy steel, and inquiry is on a good scale. 
The engineering industry in Lancashire is fully 
employed, and its requirements are on a heavy scale, 
and spread over all departments. The steel works 
on the North-West Coast are fully employed. 


Tron and Steel Scrap 


Although no important change has taken 
place in the iron and steel scrap market, the volume 
of business passing appears to have increased of late 
and a better tone is noticeable. With the exception 
of the heavier and better grades of scrap, suppliers 
are well able to meet the demand, but most 
merchants complain of a difficulty in obtaining an 
adequate supply of truck labels. There is a strong 
request for good heavy mild steel scrap cut to 
furnace or foundry sizes and supplies of satisfactory 
material seem to be rather tight. A steady demand 
rules for bundled steel scrap and hydraulically com- 
pressed steel shearings, which has gathered a certain 
amount of strength during the past few weeks. Most 
of the parcels offered are readily taken up. There 
is an irregular demand for mild steel turnings, and 
whilst in some districts a satisfactory volume of 
business is passing, in others consumers show little 
interest in this classification. The good heavy 
turnings are disposed of quickly, but it is not so 
easy to move light and bushy turnings. Quiet 
conditions characterise business in mixed wrought 
iron and steel scrap for basic steel furnaces. On the 
whole, the demand is quiet, but consumers appear 
to be taking up good heavy descriptions on a fair 
scale. The demand for light material is poor, and 
as there is plenty available, accumulations are 
becoming somewhat embarrassing. Compressed 
basic bundles are not attracting much attention, 
and the suppliers are finding it difficult to keep their 
presses fully employed. The demand for acid steel 
scrap shows a tendency to increase. The quotation 
for scrap containing a maximum of 0-04 per cent. 
sulphur and phosphorus is 90s. 3d., and for that 
containing not more than 0-05 per cent. sulphur 
and phosphorus 81s. 3d. Interest is also being dis- 
played in high-tungsten and substitute descriptions 
of high-speed steel scrap. So far, the scrap from 
the 4-6 grade has not appeared on the market in 
any large quantity. High-t ten high-speed 
steel scrap is quoted at ls. 5d. per lb. for the solid 
and 10d. per lb. for turnings. The substitute grades 
are 9d. per Ib. for the solid and 5d. per Ib. for 
turnings. 


New Scrap Specification 


The Ministry of Supply has issued the 
Control of Iron and Steel (No. 29) (Scrap) Order, 
1943 (S.R. & O., No. 170), which came into force 
on February 10th. The Order adds a new specifica- 
tion to the table of specifications set out in Table IIs 
of the Iron and Steel (No. 14) (Scrap) Order, 1940, 
of scrap for use in the manufacture of steel ingots. 
This new specification, which is numbered 3 (5), 
is substantially the same as the existing specifica- 
tion No. 3, save that the scrap is limited in size 
to 18in. in any direction. The price is the same as 
that at present in force for specification No. 2. The 
existing specifiation No. 3 has been slightly amended 
in the description and renumbered as 3 (a). The 
price differential for quantities of 50 tons and 
upwards under the new specification is the same as 





that in force for specifications 4 to 15. 
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Air and Water 


ABANDONED FOR THE DuraTiIon.—The U.S.A. 
Government has suspended the proposed 6,000,000- 
dollar extension of the Intracoastal Canal from 
Corpus Christi, Tex., to the Rio Grande River at 
Brownsville, a distance of 110 miles, for the duration 
of the war. 

Seven More Dams.—The Tennessee Valley 
Authority recently announced that engineering 
plans for control of floods in the Upper French 
Broad River valley in North Carolina include 
recommendations for construction of seven dams 
on as many streams. 

Canapa Buixps a U.S.A. Warsnip.—Canadian 
shipbuilders created a precedent at the end of last 
year, when the U.8.S. ‘* Danville ’’ was launched at 
the shipyards of Canadian Vickers, Ltd. This is the 
first warship built for the account of the United 
States Navy to be christened and launched in 
Canada. 

A Dry Dock ror Mexico.—President Camacho: 
of Mexico, has authorised construction by the Federal! 
Government of a shipyard and dry dock on San Juan 
de Ulua Island in the harbour of the port of Vera 
Cruz, at a tentative cost of 5,150,000 dollars. The 
work will be performed under the direction of the 
Marine Ministry. 

Water Power In CanapA.—Speaking in Mon- 

treal a short time ago, the Canadian Minister of 
Munitions told his audience that somewhere in the 
Dominions hinterland a hydro-electric construction 
project, which, for strategical reasons, he would not 
name, was under way. Mr. Howe said that it would 
overshadow in magnitude the great Boulder dam 
development in the United States. The enterprise 
would be completed within two and a half years, 
and initial power from it was already being used 
after only eighteen months’ work. 

ANOTHER KalsER Recorp.—The Kaiser ship- 
building yard at Richmond, Cal., recently broke all 
established records for production of shipping, and 
overran its own announced goal when it launched 
the 10,500-ton freighter ‘“‘ Robert E. Peary ” 91 per 
cent. complete in 4 days 15} hours. Photographs, 
reproduced in the American technical Press, show 
how some of the work was done. A complete section 
of the deckhouse, for example, fabricated and 
assembled in yards near the dry dock in which the 
ship’s hull was laid down, was placed on a rubber- 
tyred trailer for haulage to the dock. The section 
was complete, even to the installation of piping and 
wash-bowls, glass in the portholes, doors on closets 
and passageways, all other piping and electric 
wiring, and even a section of the railing on the 
upper deck. Pipes were made with sleeve ends to 
permit them to slide easily into corresponding pipes 
on other sections. 

CaNnaL GRAIN-HANDLING INSTALLATION.—In order 
to enable grain traffic to be dealt with equally well 
from West Coast and East Coast ports, a new grain 
conveyor with a designed capacity of 80 tons per 
hour has been installed between an L.M.S. station 
and the adjoining canal wharf. Grain is trans- 
ported from the port of arrival in special hopper vans 
—twenty-two to each train. The train is drawn 
up alongside the conveyor shed and the vans are 
then capstanned three at a time into the shed. 
When the hoppers are unlocked and opened the 
grain pours down from the vans through three 
apertures on to the enclosed chain conveyor, on 
which it travels some 265ft., and is then finally 
discharged into the barges which are lined up in 
the canal basin. The grain is then delivered to the 
storage silos, which lie along the canal route. From 
the arrival of the loaded special train to its departure 
empty for a further load of grain from the docks, 
only six hours are required. 


Miscellanea 

Sritts as Time Savers.—A construction com- 
pany in Tacoma, Washington, proposes to employ 
forty 9ft. electricians in the construction of an 
Army barracks. Each electrician will be equipped 
with a set of stilts so that he can work at the required 
height without ladders. It is estimated that the 
time saved will amount to about one-third. 


Diamond Toots.—Leading British manufac- 
turers of industrial diamond tools have recently 
formed the Diamond Tools Advisory Centre. The 
Centre will be available for free consultation by 


manufacturers interested in the uses and care of Sandall. 2.30 p.m. 

industrial diamond tools. The founder members of Institute of Fuel 

the Centre are :—A. Shaw and Son, Cricklewood ;| 7h y,sday, Feb. 18th.—Geological Society's Rooms, 
British Precision Diamond Tools, Ltd., Sutton, Burlington House, Piccadilly, W.1. “The Proxi« 


Surrey ; L. M. van Moppes and Sons, Cricklewood ; 


sident of the Permanent Way Institution. 
man of Short Brothers (Rochester and Bedford), Ltd. 


nave been appointed joint managing directors of 
Universal Grinding Wheel Company, Ltd. 
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Memoranda _ 


Moppes, London, E.C.1. The Centre will maintain 
and promote research and development in the 
industry, both during and after the war. One of its 
chief functions will be to place the results of its 
members’ research work, conducted over many 
years, at the disposal of the buyer of industrial 
diamond tools. The address is : The Diamond Tools 
ed Centre, 1, Old Burlington Street, London, 

aks 

A SynTHETIC RuBBER BELT.—An American com- 
pany which has taken up synthetic rubber has 
made what is believed to be the first conveyor belt 
with this material without the addition of natural 
rubber or reclaimed rubber. The material belongs 
to the Buna S category, made by a chemical com- 
bination of butadiene and styrene. This is a 
general-purpose grade for which the American 
Government is building plants to produce 700,000 Ib. 
per year. 
Canapa’s Hunt ror MinErarts.—A Committee 
of Canadian mining experts has been brought 
together, to serve under the chairmanship of the 
President of the Canadian Institute of Mining and 
Metallurgy, to investigate the possibilities of increas- 
ing the Dominion’s output of zinc, copper, and lead. 
Meanwhile, the Department of Mines is redoubling 
its effort to open up new sources of vital war 
minerals. Among the minerals sought are scheelite, 
manganese ores, mica, fluorspar, and cobalt ores. 


THE Farapay MEDAL.—The Council of the Insti- 
tution of Electrical Engineers has made the twenty- 
first award of the Faraday Medal to Sir Archibald 
Page, honorary member and Past-President of the 
Institution, in recognition of the outstanding 
services rendered by him in the sphere of electricity 
supply, and especially for the prominent part he 
has taken in the planning, construction, and 
operation of the national grid system, the establish- 
ment of which has proved of inestimable value in 
the prosecution of the war effort. 
America’s Scrap Drive.—The U.S.A. Salvage 
Authority is out for 17 million tons of scrap in 
1943. A railway bridge built in 1888 will go into 
the nation’s scrap pile. First erected in Kentucky, 
the structure was moved later to Alabama for a 
logging railway. The inmates of the Arizona state 
prison built a highway bridge near Tempe in 1911. 
Those interned now are to dismantle the structure, 
long since abandoned. Engineers at Mineral Wells, 
Tex., have planned the recovery of a bridge over the 
reservoir of Possum Kingdom dam, long submerged 
under the dam’s stored water. At Lometa, Tex., 
engineers of the Third Army recently dynamited 
the abandoned Red Bluff bridge, built in 1901, over 
the Colorado River, to add the bridge’s 250,000 Ib. 
of steel to the drive. 


Personal and Business 
Mr. V. A. M. Rosertson has been elected Pre- 
Sm FrepeEricK Heaton has been elected chair- 


Mr. W. M. Rowranp and Mr. J. F. Pairs 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 





tion should reach this office on, or 





In all cases the TIME and PLACE at which 





Bradford Engineering Society 
Feb. 15th.—Technical College, 
“Boiler Feed Water Treatment,” C. C. 
6.30 p.m. 


British Association of Refrigeration 


Bradford. 
Whyte. 


“The Drying 


Feb. 14th.—Waldorf Hotel, Aldwych, W.C.2. 
The Fundamentals of Time Study,” C. F. N. 


To-day, Feb. 12th.—39, Victoria Street, S.W.1. 


To-day, Feb. 12th.—Victoria Hotel, Keighley. 


Tuesday, Feb. 
W.C.2. 


————— 


Institute of Transport 


Saturday, Feb. 13th.—MetTropouitaN Grapvargg. 
Inst. of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘‘ The Operation of Railway 
Goods Traffic in London,” A, L. Ceatieinan. 2.15 p.m, 


Institution of Automobile Engineers 


Sunday, Feb. 14th.—Lonpon Grapvuatss: 12, Hobart 
Place, 8.W.1. “* Drawing-office Practice,” E. W, J. 
Trillo. 3 p.m. : 

Tuesday, Feb. 16th—LuTon GRapvUaTEs: Technica} 
College, Luton. ‘‘ Lessons from Continental Cars,” 
L. Pomeroy. 7 p.m. 

Institution of Civil Engineers 

Saturday, Feb. 13th—Yorxs Assoc.: Civil Hall, Leeds, 
“The Use of Low-grade Aggregates and Soils jn 
the Construction of Bases for Roads and Aero. 
dromes,” A. H. D. Markwick. 2.30 p.m. 

Tuesday, Feb. 16th.—Roap Encringrrine Drvision; 
Great George Street, Westminster, S.W.1. Film, 
“New York Parkways,” and lantern lecture, 
“Foundation Problems of West Side Elevated 
Express Highway, New York City.” 5.30 p.m. 

Saturday, Feb. 20th.—S. Wa tres Assoc.: University 

College, Swansea. ‘‘ Photo-Elasticity,” J. Selwyn 

Caswell. 3.30 p.m. y 

Tuesday, Feb. 23rd.—RatLway ENGINEERING Division : 

Great George Street, Westminster, 8.W.1l. ‘ Rail. 

way Construction in Great Britain under War 

Conditions,” A. 8. Quartermaine. 5,30 p.m, 


Institution of Electrical Engineers 


Saturday, Feb. 13th—N. Mipuanp CENTRE: Great 
Northern Hotel, Leeds. ‘‘ Coal for Steam Raising,” 
J. N. Waite. 2.30 p.m. 


Tuesday, Feb. 16th.—WiIRELEss SECTION: Savoy Place, 
Victoria Embankment, W.C.2. Discussion, ‘ Elec- 


tronics in Industry.” 5.30 p.m. 
Friday, Feb. 19th.— NSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Bus-bar 


Protection: A Critical Review of Methods and 
Practice,” M. Kaufmann and W. Szwander. 
5.30 p.m. 


Saturday, Feb. 20th.—N. Mipuanp StupDEnNtTs’ SECTION : 
Griffin Hotel, Leeds. ‘‘ Dialling Over Long-distance 
Telephone Circuits,” B. R. Horsfield. 2.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Feb. 16th.—39, Elmbank Crescent, Glasgow. 
“ Applications of Photography in Technology and 
Industry,” F. J. Tritton. 6.30 p.m. 

Institution of Engineers-in-Charge 
Saturday, Feb. 20th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘* Fluorescent Lighting and 
its Probable Future Application,” A. D. 8, Atkinson. 
2,30 p.m. 

Institution of Mechanical Engineers 
To-day, Feb. 12th.—Storey’s Gate, Westminster, S.W.1. 

Informal di ion, ‘* Mechanical gineers and 

the R.E.M.E.” 5.30 p.m. 
Saturday, Feb. 13th.—N.W. Brancn: Engineers’ Club, 
Albert Square, Manchester. ‘Caustic Embrittle- 
ment,” E. W. Colbeck, 8. H. Smith, and L. Powell ; 
and “‘ Corrosion of Boiler Tubes,” T. Henry Turner. 





2.30 p.m. 
Friday, eb. 19th.—Storey’s Gate, Westminster, S.W.1. 
Annual general meeting. ‘‘ Some Textile Finishing 
Machines,” K. 8. Laurie. 5 p.m. 


[lInstitution of Production Engineers 

Saturday, Feb. 13th—Lonpon GrapvuatTes: 36, Port- 
man Square, W.1. ‘“‘ How Stores Can Help Pro- 
duction,” R. W. Brown; and “‘ How Inspection 
Can Help Production,” A. H. Webster. 3 p.m.— 
Yorks Section: Hotel Metropole, Leeds. 
manship,” B. C. Jenkins. 2.15 p.m. 


Thursday, Feb. 18th.—Leicester Section: College of 
Technology, Leicester. ‘‘ Cutting Materials,”’ A. V. 
Sadler. 7 p.m. 


Wednesday, Feb. 24th—SuHEFFIELD Section: Royal 
Victoria Hotel, Sheffield. ‘‘ Surface Treatment of 
Metals for the Prevention of Corrosion and Wear,” 


R. E, Shaw. 6.30 p.m. 
Iron and Steel Institute 
Saturday, Feb. 13th—Royal Victoria Station Hotel, 
Sheffield. ‘‘ A Critical Consideration of Some Appli- 


cations of the Spectrograph to Steel Works Analysis,” 
H. T. Shirley and E. Elliott. 2.30 p.m. 

Junior Institution of Engineers 
** Some 
Production Problems,” A. 8. Ladley. 5.30 p.m. 


Friday, Feb. 19th.—39, Victoria Street, Westminster, 


S.W.1. ‘‘Constructional Arches,” R., P. Mears. 
5.30 for 6 p.m, 
Keighley Association of Engineers 
“ Screw 
Their Application and Manu- 
7.30 p.m. 


Thread Gauges: 
facture,’ J. Payne. 


Wednesday, Feb. \ith.—Victoria Hotel, Keighley. Films 


on “ Welding.” 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 19th.—Mining Institute, Newcastle-upon- 


Tyne. “Powder Metallurgy: Its Products and 


peg eres gp cee “sandy fee A Their Various Applications,” W. D. Jones. 6 p.m. 
McFarlane. 3 p.m. Royal Society of Arts 
Institute of Economic Engineering 16th.—John Adam Street, Adelphi, 


** Rubber : 
Sir George Beharrell. 


Natural versus Synthetic,” 
1,45 p.m. 


Wednesday, Feb. 17th—John Adam Street, Adelphi, 


W.C.2. “ Magnesium,” C. H. Desch. 1.45 p.m. 


Society of Chemical Industry 


Wednesday, Feb. 17th.—-Gas Industry House, 1, Grosvenor 


Place, 8.W.1. ‘“‘ Recent Developments in the Manu- 





mate Analysis of Coal,” A. Bean and W. Brown. 





Diamond Tools, Ltd., Birmingham ; and 8. L. Van 


2.30 p.m. 


facture and Use of Bricks,” F. Packard. 4 p.m. 


“Fore- . 
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R.A.F. Raids on Lorient 


LoRIENT, the main German submarine base 
on the French coast, was bombed by the Royal 
Air Force on Saturday night, February 13th, 
for the fifty-seventh time since the summer of 
1940. Many 4000-lb. bombs, as well as a large 
number of incendiaries, had been dropped 
during attacks made on the night of Sunday, 
February 7th, when, official reports state, great 
destruction was caused in the port. Large fires 
were started,on that occasion, and a day or’ two 
later it was announced by the German wireless 
that the Lorient district was to be completely 
evacuated. Last Saturday’s raid was carried 
out in two waves, by powerful forces of 
“ Stirlings,” ‘‘ Halifaxes,” and ‘“ Lancasters,”’ 
and was the heaviest so far made on this port. 
In an hour and three-quarters—which was the 
time occupied by the two waves of bombers 
over the target—more than 1000 tons of high 
explosives and incendiaries were dropped. 
Pilots’ reports indicate that when the second 
wave of bombers arrived the dock area was a 
mass of flame with smoke from some of the fires 
rising as high as 15,000ft. When it is recalled 
that in the enemy’s heaviest attack on London 
approximately 450 tons of bombs were dropped, 
some idea can be gained of the devastating 
effects of a raid in which 1000 tons of bombs 
fall on a target like Lorient, which covers only 
a few square miles. The attack on Saturday 
was carried out in good weather and from the 
night’s operations, which also included the 
bombing of objectives in Western Germany, 
eight bombers failed to return. 


Chemicals and War 


SPEAKING at the annual luncheon of the 
Parliamentary and Scientific Committee, held 
in London on Thursday, February 11th, Sir 
Robert Robinson, Waynflete Professor of 
Chemistry at Oxford, said it was often empha- 
sised that this was a physicist’s and an engineer’s 
war. Whilst that was true of the development 
of weapons and other devices for tactical pur- 
poses, the task of the chemist was a less spec- 
tacular one, and perhaps for that reason it had 
sometimes seemed to be limited by some to the 
provision of insurance against chemical warfare. 
Without explosives, war under modern con- 
ditions was impossible, and explosives were all 
based on nitric acid, which was in turn pro- 
duced from ammonia. Central Europe had no 
source of nitrates apart from nitrogen fixation. 
During the last twenty years, Sir Robert con- 
tinued, Germany had increased her nitrogen 
fixation plants to a size in excess of the require- 
ments for agriculture and industry, but, perhaps 
because of plants gained in occupied countries, 
a great part of Germany’s capacity was idle or 
being used for other purposes. It was not 
possible to conceal synthetic ammonia plants or 
improvise them in a few months, and he thought 
that the development of military explosives not 
based on nitric acid was unlikely. The possi- 
bility of disarming the Axis Powers by depriving 
them of the means of making explosives for the 
future was one that might well be investigated. 


Industry and the Public Schools 


In its evidence submitted to Lord Fleming’s 
Committee on the Public Schools, the Federa- 
tion of British Industries has expressed the 
view that the public schools should be continued 
in some form, believing that the type of educa- 
tion they provide can make a substantial con- 
tribution to British industry. It is the expe- 
rience of many firms, the Federation states, that 
the public school boy has generally proved 
suitable for administrative work in industry, 
although others, not from public schools, have 
many successes to record. The success of public 
school boys in this field and in overseas repre- 
sentation appears to rest on the attention given 
in public school education to the development 
of character, leadership, and team spirit. How- 
ever, not all sections of industry are equally 
convinced of the existence of these special 


together with the fact that such occupations in 
industry as give scope to and attract the public 
school boy are, with some notable exceptions, 
to be found in the larger firms, limits the extent 
to which public school boys take up industrial 
occupations. From the evidence submitted it 
appears that relatively few boys from public 
schools offer themselves for training in the 
technical and works side of industry, though 
their qualities would equip them well for such 
posts. This reluctance may be due to the fact 
that some firms treat entrants at the age of 
eighteen or nineteen from a public school on the 
same basis as they treat other boys at fifteen 
or sixteen. Other restraining influences may 
lie in such things as school traditions. To 
counteract this latter deterrent, it is suggested 
that careers masters should have a _ broad 
knowledge of the opportunities provided by 
industry and commerce, representatives of 
which might well be included on the governing 
boards of public schools. The Federation is 
anxious to encourage closer contact between 
industry and the public schools, and to this end 
is inquiring how the entry of public school boys 
into industry can be facilitated. 


The French Battleship “ Richelieu” 


On Monday, February 15th, it was disclosed 
that the  35,000-ton French battleship 
** Richelieu ” arrived, on Thursday, February 
‘llth, in New York harbour from Dakar for 
overhaul and refitting. Accompanying her on 
the voyage were the French cruiser “‘ Mont- 
calm,” of 7600 tons, and several destroyers, 
including two new ships, “‘ Le Fantasque ” and 
‘“* Le Terrible,” each of 2569 tons. These ships 
are also to be overhauled in American ports. 
The “ Richelieu,’’ which is one of France’s two 
newest battleships, was completed in April, 
1940, but except for trials had not been to sea 
up to the time France collapsed in June, 1940. 
She left Brest before its occupation by the 
Germans and was taken to Dakar. - It was here 
that, owing to the lack of guarantee that she 
would not fall into the enemy’s hands, the ship 
was disabled by British naval aircraft in July, 
1940. The “ Richelieu”’ is fitted with eight 
15in. and fifteen 6in. guns. The voyage began 
on January 30th, when the “ Richelieu ”’ set 
course for Casablanca, but after passing the 
Cape Verde Islands she headed directly for 
America. Whilst she was not powerless, she 
could only steam slowly, and was accompanied 
throughout by American destroyers. Although 
the ships were warned in Mid-Atlantic of sub- 
marines, they did not see any trace of the 
enemy, but a very heavy storm was encountered 
on February 8th. In announcing the safe 
arrival of these ships, Vice-Admiral Raymond 
Fénard, head of a French Naval Mission to 
the United States, said that after more than 
two years of forced inaction the crews were 
anxious to take up the fight once more against 
the common enemy. The ships would, he felt 
sure, make a valuable addition to the naval 
forces of the United Nations. 


Employment Returns 


THE Ministry of Labour and National Service 
issued employment returns on Thursday even- 
ing, February 11th, which show that the number 
of men and boys registered at Employment 
Exchanges in Great Britain as wholly unem- 
ployed at January 18th, 1943 (exclusive of 
21,982 men who had been classified by inter- 
viewing panels as unsuitable for ordinary 
industrial employment), was 58,334. Those 
registered as on short time or otherwise tempo- 
rarily suspended from work on the understand- 
ing that they were shortly to return to their 
former employment numbered 1291 ; and those 
registered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 2084. As 


compared with December 14th, the numbers 
wholly unemployed showed an increase of 
5128 ; those temporarily suspended from work 
showed an increase of 143; but unemployed 





characteristics in the public school boy. This, 


A Seven-Day Journal 


corresponding figures for women and girls 
during the same period were 35,374 wholly 
unemployed (exclusive of those, numbering 833, 
who had been classified by interviewing panels 
as unsuitable for normal full-time employment), 
1823 temporarily stopped, and 111 unemployed 
casual workers. Of the 35,374 wholly unem- 
ployed, 1608 had been classified as unable for 
good cause to transfer to another area. As 
compared with December 14th, the numbers 
wholly unemployed showed an increase of 6637; 
those temporarily stopped showed an increase 
of 948 ; but unemployed casual workers showed 
a decrease of 48. The Minister of Labour and 
National Service announced in the House of 
Commons on February 4th that statistics of 
unemployment will in future be compiled and 
published only at quarterly intervals. Under 
this arrangement the next figures to be pub- 
lished will relate to April 12th. 


G.E.C. Appointments 


Ir is announced by the General Electric Com- 
pany, Ltd., that the board of directors has 
appointed Dr. A. H. Railing, M.I.E.E., to be 


chairman and joint managing director and 
Mr. Leslie Gamage, M.A., F.C.LS8.,  vice- 
chairman and joint managing director. Mr. 


Thos. Dyke and Mr. N. A. Enticknap have been 
appointed temporary joint secretaries. Dr. 
Railing came to the G.E.C. thirty-eight years 
ago to take charge of the test department and 
laboratories at Witton Engineering Works. 
After two years he became Lord Hirst’s chief 
technical assistant in London. He _ was 
appointed a director in 1911 and, at the same 
time, became general manager of the Witton 
group of works, which he controlled and guided 
through a period of constant expansion for over 
thirty years. In 1941 he and Mr. Leslie Gamage 
were appointed general managers of the com- 
pany, and in 1942 he was appointed vice- 
chairman. Mr. Leslie Gamage has held a pro- 
minent position in the G.E.C. since 1919, when 
he joined the company as assistant secretary. 
In 1920 he became secretary, and on his election 
to the board in 1925 he also undertook responsi- 
bility for the company’s export business. As 
secretary of the company he was automatically 
responsible for the organisation and discipline 
of the staff. He is President of the Institute of 
Export and a member of the Council of the 
Federation of British Industries. 


The Gas Industry in the Post-War Era 


AN interesting appointment in the gas 
industry is that of Mr. C. A. Masterman as 
Convener to the Post-war Planning Committee 
of the British Gas Federation. This appoint- 
ment has recently become vacant through the 
sudden death of Mr. Stephen Lacey. Mr. 
Masterman was for many years chief technical 
officer at the Gas Light and Coke Company’s 
research laboratories at Watson House. On the 
outbreak of war he returned to his former work 
with the chemical defence research, first as 
Assistant Director at the Ministry of Supply 
and later as Acting Superintendent at the 
experimental station. In 1942 he transferred 
to the technical staff at the Gas Directorate. 
The gas industry has realised that the problems 
of reconstruction after the war will open up 
many phases of life very different from those 
that we have known before, and in order to be 
prepared for this development, and to give the 
best possible service to the public in the future 
the Post-war Planning Committee and its Sub- 
Committees have been set up. Their aims are 
realistic and they do not believe that a time 
like the present is one in which to indulge in 
propaganda for the future which is not backed 
up by the necessary groundwork to bring these 
aims to fruition. In pursuance of a realistic 
policy, plans for internal reconstruction are 
being laid, and technical research of all kinds is 
being carried out, so that the industry’s contri- 
bution to the post-war period and to any 
national fuel policy may be as comprehensive 
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An Introduction to Soil Mechanics 
By W. L. LOWE-BROWN, D.Eng., M. Inst. C.E., M. Am. Soc, C.E. 


No. I1I—(Continued from 


SHaPe oF CONSOLIDATION CURVES 


ESEARCH has shown that consolidation 
curves for different clays are all of a 
similar shape. It is customary to show the 
degree of consolidation (x), expressed as a 
percentage of the final equilibrium settle 
ment, plotted against the elapsed time from 
the moment the load was placed upon the 
specimen. 

The curves shown in Fig. 3 (ante) indicate 
how the consolidation varies with time with 
@ specimen of one particular thickness. In 
order to find how the time required for settle- 
ment varied with the thickness of the speci- 
men, experiments were made with samples of 
different thicknesses, and these showed that 
the amount of compression was directly pro- 
portional to the thickness, but that the time 
taken to reach any given percentage of con- 
solidation varied as the square of the thick- 
ness. This has again been clearly demon- 
strated in a recent paper by Cooling and 
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Skempton,'* Journal, Inst. C.E., Vol. 16, 
page 394. 

The degree of consolidation is a function 
of the elapsed time, the length of the shortest 
drainage path for the escaping water (in the 
laboratory tests half the thickness of the 
specimen), and of a constant called the 
coefficient of consolidation. 

The degree of consolidation at any time 
after the load has been applied can be found 
mathematically from a rather cumbersome 
equation, the solution of which can, however, 
readily be obtained from a table in which 
the degree of consolidation » is given in 


terms of as where c is the coefficient of con- 
solidation, ¢ the elapsed time, and d the 
length of the shortest: drainage path. In 
England d is usually taken as half the mean 
thickness of the specimen during test, while 
in America apparently some workers use 
that basis and others take half the thickness 
reduced-to the depth of solid material only. 
The former system simplifies the estimating 
of settlements, while the latter has its advan- 
tages in certain mathematical operations. 
The primary table giving values of p is 
drawn up for use in cases where the pressure 
in the clay is uniform throughout its depth, 
as in a very thin specimen. In most cases 
that occur in the field, however, the thickness 


page 126, February 12th) 


dition does not hold, because concentrated 
loads on the surface become less intense as 
the pressure becomes distributed over a 
larger area at increased depth ; furthermore, 
the weight of the layer itself ceases to be 
negligible. To meet these field conditions, 
several other cases have been worked out, 
and these cover almost any system of loading 
that is likely to be met in practice. 

The practice nowadays is to use somewhat 
thicker test specimens than those of 1 cm. 
thick adopted by Terzaghi in his early experi- 
ments, but no doubt he chose that thickness 
in order to reach an advanced stage of con- 
solidation in 24 hours, whereas had he made 
them 10 cm. thick the corresponding time 
would have been 100 days. 

Since the first publication of Terzaghi’s 
theory of consolidation, improvements have 
been introduced in the method of making 
the tests, and repeated results have shown 
that some regular differences from the 
theoretical shape of the curves consistently 
occur, but these are refinements of minor 
importance which it would be out of keeping 
to deal with in a review of this general nature. 
The fact remains that nothing has been dis- 
covered to modify the general conclusions 
arrived at by Terzaghi in his work in 
Constantinople. 


FOUNDATIONS AND SETTLEMENT 


Terzaghi’s theories of consolidation were 
adopted by the Special Committee on Earths 
and Foundations of the American Society of 
Civil Engineers,!® published in their Progress 
Report, ‘‘ Proceedings,’’ Am. Soc. C.E., May, 
1933—an educational document of great 
value which has proved a veritable well of 
information from which writers on soil 
mechanics have drawn very freely. 

Before an estimate of the probable settle- 
ment of any structure can be made, it is not 
only necessary to know the coefficients of 
compressibility and consolidation, but also 
how the pressure which the structure imposes 
on the surface of the ground becomes dis- 
persed as the depth below the foundation 
increases. Boussinesq has shown mathe- 
matically that in elastic material a concen- 
trated load on the surface produces a bulb of 
pressure in that material. This theory shows 
that so long as the material is elastic, homo- 
geneous, and isotropic, the bulb pressure is 
the same size and shape for all materials, 
regardless of their coefficient of elasticity. 
The American Committee accepted the 
Boussinesq distribution of stress for all 
classes of soil. Presumably they were satisfied 
that the results of a number of actual pres- 
sure observations, taken with instruments 
buried in the ground, afforded conclusive 
evidence of the soundness of the theory, 
because they recommended its use in all 
calculations of settlement. A typical case, 
representing the distribution of vertical stress 
under a uniformly loaded long foundation, 
10ft. wide, is shown in Fig. 5. 

The general shape of bulbs of pressure is 
always similar, and all their dimensions are 
proportional to the width of the foundation 
over which the pressure is distributed. 
From Fig. 5 it will be seen that at a depth of 
about 1} times the width of the foundation, 
the pressure still equals 20 per cent. of the 
concentrated pressure on the surface. This 


founds his recommendation, that the explora. 
tion of foundation material should, wher 
possible, be carried to a depth equal to 
1} times the width of the structure. 

In order to estimate the settlement at any 
point of a structure it is necessary to calculate 
the increase in the vertical pressures at al] 
levels in the soil immediately under that 
point, arising from the loading at all parts 
of the structure, because the bulbs of pressure 
of a number of isolated loads may each con. 
tribute a quota at that point. If the loading 
is such that it can be considered as a unj. 
formly distributed load over a considerable 
area, the pressure at any point may be found 
from a single calculation. When the result. 
ing vertical section of pressures at any point 
have been determined, the settlement after 
various time intervals can be found from 
the results of consolidation tests already 
described. . 

Damage to a structure, however, is not 
caused by uniform settlement of the whole 
structure, but by differential settlement 
between its various parts, so it is necessary to 
estimate the probable settlement at several 
points at various time intervals in order to 
determine whether there is likely to be 
excessive differential settlement at any time. 

Details of the procedure adopted in esti- 
mating probable settlement are to be found 
in the article entitled ‘‘ Settlement Analysis 
of Engineering Structure,’ by A. W. 
Skempton,’’° Engineering, September 30th, 
1938, page 403, and in another paper by the 
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same author, entitled “‘ An Investigation of 
the Bearing Capacity of Soft Clay Soil,” 
Journal, Inst. C.E., June, 1942. 


Pitz Tests anp Loapina TESTS. 


The use of piles in clay which do not pene- 
trate to a more resistant stratum below, and 
consequently have no end bearing, is too 
complex a question to be treated in an article 
of this kind, but it may be worth while 
drawing attention to the danger of using 
results obtained from individual test piles 
in assessing the value of groups of piles. One 
pile will have a bulb of pressure that will 
distribute its load over an appreciable area, 
and in that way will receive support from a 
corresponding area of the surrounding ground. 
A group of piles, on the other hand, will have 
a single larger bulb of pressure that will not 
distribute the load over anything like the 
same area as would the same number of 
individual piles very widely spaced. This 
point is treated in a most interesting manner 
by Arthur Cassagrande in a paper entitled 
“The Structure of Clay and its Importance 
in Foundation Engineering,” Journal, 
Boston Society of Civil Engineers, April, 
1932. He shows that in certain circumstances 
the use of a group of bearing piles may 
actually increase the liability to settlement. 
Similar considerations indicate that results 
obtained from loading tests on comparatively 
small areas, either on the surface of the 








of the clay layer is appreciable, and this con- 


is evidently the basis on which Terzaghi 


ground or in test pits, may be equally mis- 
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leading (see “ Proceedings,’ Am. Soc. C.E., 
October, 1933, page 1366).1* 


DAMS AND WEIRS ON PERMEABLE 
FounDATIONS 


A dam or weir founded on a permeable 
foundation, such as sand, must not only be 
designed to resist overturning, but also to give 
security against the danger from percolating 
water Which may arise from either of the 
following causes :— 


(1) Scouring away the material below 

the foundation. 
(2) Damage by uplift pressure to the 
platform on which such works are usually 
built. 
The design of dams on sand has for many 
years been largely based upon a theory put 
forward by W. G. Bligh in his book entitled 
“'The Practical Design of Irrigation Works.”’? 
He assumed that all the water leaking under 
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FIG. 7 


a dam followed the outline of the dam founda- 
tion which he called the line of creep, and 
that the hydraulic pressure of the escaping 
water decreased on a uniform gradient from 
the total head on the dam at the upstream 
side of the foundation to zero at the down- 
stream side. He stated that to ensure that 
no dangerous leakage took place the length 
of enforced percolation, or line of creep, must 
not be less than the total head multiplied by 
a coefficient, the value of which depended 
upon the nature of the material of the 
foundation. 

The line of creep is the total length of 
contact between the structure and the sand, 
starting from the river bed level at the 
upstream face of the dam passing down the 
upstream face, along the bottom of the 
structure until an effective cut-off is encoun- 
tered, then down the upstream face of the 
cut-off, up the other side and again along the 
outline of the structure, and so on until the 
river bed is reached on the downstream side. 

Bligh’s assumption that percolation only 
took place along the line of creep has been 
shown to be wrong, both by observations on 
models and by pressures observed in pipes 
placed in dam foundations during con- 
struction. All these observations indicate 
that percolation takes place throughout the 
whole body of any permeable stratum, such 
as sand or silt underlying a dam, and that 
the rate of percolation is a maximum near 
the base of the structure and decreases 
gradually at lower levels. This can be shown 


adapted from Harza’s paper, referred to at 
the end of this section. A flow net is formed 
of two series of lines, one similar to stream- 
lines, called “flow lines,” follows the direc- 
tion of flow, and the other set at right angles, 
called ‘‘ equi-potential lines,” indicates equal 
pressure differences along the former set ; 
the flow lines are drawn so that the same 
amount of water will flow between each 
successive pair. The equi-potential lines 
intersect the flow lines at right angles, There 
is a direct analogy between hydraulic flow of 
this kind and the flow of electricity through 
a conductor. Mathematically, both flows are 
governed by the same law, and when model 
tests are used it is in many cases found much 
simpler to carry out the experiments on an 
electrical model than on an hydraulic one. 
The results have been found to be identical. 

All this may appear very theoretical to the 
practical engineer, but, as previously stated, 
actual pressure observations in the founda- 
tions of weirs in India and elsewhere confirm 
the theory, which is also supported by both 
hydraulic and electrical model experiments. 

Fortunately, mathematical considerations 
tend to simplify the problem in one direction 
by showing that in uniform material the 
uplift pressure under the base and the escape 
gradient at the downstream toe are inde- 
pendent of the permeability of the ground, so 
that for fine silt and coarse sand the flow net 
is identical, The only thing that changes 
with permeability is the volume of the 
seepage. 

The differences between Bligh’s theory and 
that given by the theory of seepage flow are 
illustrated by the curves in Figs. 7, 8, and 9, 
which are based upon information given in 
Harza’s paper. The first represents a dam 
with its foundations resting on the river bed ; 
the second shows a dam with its foundations 
sunk into the river bed ; and the third shows 
a dam foundation with the cut-off piles, both 
upstream and downstream. In each figure 
the upper portion represents the cross- 
section of the base of the dam, and in the 
lower portion the line AB represents the 
developed length of the line of creep. The 
dotted line A’B indicates the hydraulic 
gradient, according to Bligh’s theory. The 
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hydraulic gradient increases very rapidly 
as the downstream edge of the dam is 
approached, and actually becomes infinitely 
great at the point where the leakage emerges. 
Of course no engineer would build a dam on 
sand with foundations at river bed level, 
but that condition might be reached under 
heavy scour. 

Numerous tests on models confirm the 
view that the scouring away of the material 
of the foundation by percolating water, 
which would endanger the safety of the dam, 
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can only commence at the point on the down- 
stream side where the percolating water rises 
in the form of a spring in the river bed. At 
this point the pressure of the rising water 
combines with the buoyancy of the sand in 
water to reduce the effective weight of the 
sand, and will actually float the material 
away if the velocity, which is governed by the 
hydraulic gradient, is too great. This critical 
condition, which may be described as 
* flotation,” does not exist at any other 





point on the line of flow of the percolating 
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corresponding line given by the theory of 
seepage flow is shown by an S-shaped full 
line. 

On examining these curves, the first thing 
that strikes one is that at a point marked X 
in all the examples the uplift pressure shown 
by the full line is much higher than that given 
by the Bligh theory. This implies that a 
raft or apron designed by the latter might 
be liable to failure by uplift. The second 
point of difference is that the hydraulic 
gradient of the escaping water, especially in 
the first example, is considerably steeper at 
certain points than that given by the straight 
line theory, and this may be a much more 





graphically by what is called a “ flow net,” 
an example of which is shown in Fig. 6, 








serious source of danger. In Fig. 7 the 
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water, for at the upstream end the buoyancy 
and the water pressure act in opposite direc- 
tions, while at intermediate points neither 
the weight of the material nor the buoyancy 
act in the same direction as the pressure of 
the percolating water. When a condition of 
flotation arises in the downstream river bed, 
and scour begins to take place, the sand 
swells and so becomes more porous, as may 
be seen from watching any spring of clear 
water in action. Scour, in turn, decreases 
resistance and increases the flow, so that more 
sand is carried away. In this manner the 
point of weakness may gradually work its 
way back along the line of flow. The effect 
is cumulative, and may quickly produce a 
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dangerous condition. Failures must always 
occur in this way. From the records of model 
experiments that have been published, it 
would appear that these have not been carried 
to the point of failure. One case has, how- 
ever, been described to the present writer in 
which an entirely unexpected failure of an 
Egyptian regulator was studied by the use 
of a model. This showed that the flotation 
on the downstream side produced a weakness 
which gradually worked its way back along 
the line of creep, and the passage so made 
gradually became wider, first forming 
pockets round the points of the cut-off sheet 
piles, and then forming a cavity under the 
base of the regulator itself, which gradually 
increased in size until failure occurred. 
While this passage was gradually being 
scoured out, a mound of material was thrown 
upon the downstream side, and a large hole 
was formed on the upstream side. This is 
what must have occurred with the regulator 
itself, for when the failure occurred the struc- 
ture actually fell upstream against the water 
pressure into the hole that had been formed. 
It is true that this is only one example, but 
it is believed to be typical. 

From the foregoing it is obvious that the 
security of a dam is very materially increased, 
not only by an inverted filter with a protective 
apron on the downstream bed, but also by an 
impervious covering on the upstream bed to 
increase the length of the flow path. Both of 
these have long been extensively used in 
Egypt and India, a fact which appears to 
have been overlooked by some of the writers 
who now advocate the use of such devices. 

The condition of flotaton is dependent on 
three factors—the specific gravity of the 
material, the percentage of voids (both of 
which are determined by Nature), and upon 
the hydraulic gradient, which it is in the 
power of the engineer to control. The 
hydraulic gradient can only be properly 
determined mathematically, and the neces- 
sary mathematical operations are far from 
simple. Fortunately for those who do not 
enjoy mathematics, a large number of the 
ordinary cases which occur in practice have 
been solved, and solutions may be found in 
one or other of the articles mentioned below. 

A paper by L. F. Harza,”* entitled “‘ Uplift 
and Seepage Under Dams on Sand,” “ Trans- 
actions,’ Am. Soc. C.E., Vol. 100, page 1352, 
deals in considerable detail with the subject 
of uplift and hydraulic gradient, and then 
discusses the effect of porous horizontal 
stratification as well as the effect of artificial 
drainage. The discussion throws further 
light on the subject. 

An even more comprehensive treatment of 
the whole subject will be found in Publica- 
tion No. 12 of the Central Board of Irriga- 
tion, at Lahore, India, entitled “ Design of 
Weirs on Permeable Foundations,” by Rai 
Bahadur, A. N. Khosla, Dr. N. K. Bose, 
and Dr. E. McKenzie-Taylor.4 This not 
only gives the mathematics of the subject 
and the way this should be applied in prac- 
tice, but also shows most interesting com- 
parisons between the calculations and the 
results of tests on both electrical and hydraulic 
models. It then proceeds to show how all 
these compare with field observations taken 
at numerous points (in one case thirty-six) 
under the foundations of existing dams and 
weirs. The close agreement between all 
these lines of approach removes all doubt of 
the truth of the theory. In addition, it 
shows that appreciable variations of the 
amount of seepage are caused by changes in 
temperature; in summer the leakage is 
appreciably greater than in winter, due to the 
lower viscosity of water at higher tem- 
peratures. 

An interesting table of dams on permeable 


foundations which have failed is given in a 
paper, entitled “‘ Security from Under Seep- 
age,” by E. W. Lane, Vol. 100 of the 
“Transactions,” Am. Soc. C.E., page 1235. 


Factors oF SAFETY 


In the foregoing an effort has been made to 
set out in broad lines the great assistance that 
soil mechanics can afford in the satisfactory 
solution of many very difficult problems. 
Nevertheless, it should be borne in mind 
that, however carefully the ground may be 
explored with borings, trial pits, &c., there 
will still remain many uncertainties with 
regard to the uniformity of the soil, the 
regularity of its stratification, and other 
unknown features which lie hidden beneath 
the surface. Consequently, the results 
obtained from tests should be treated very 
conservatively and used as a most valuable 
guide to assist judgment, without attributing 
to them a greater accuracy than can be 
justified by the nature of the information 
upon which they are based. For instance, in 
the case of dams on permeable foundations, 
where many uncertainties with regard to the 
nature of the material must, of necessity, 
exist, it is usually recommended that a 
factor of safety of at least 6 should be used in 
applying the calculated hydraulic gradients, 
but in practice a considerably higher one 
will be found. For instance, an analysis of 
a number of Egyptian barrages would give 
a factor of 10 to 15. In embankments, on 
the other hand, where all materials above 





ground level can be inspected during con. 
struction, a lower factor of safety may be 
taken, especially where the foundation 
material is good. It has been shown that 
many existing embankments have stood 
satisfactorily for many generations with a 
factor of safety of less than 1}. With 
embankments therefore it would not be reason. 
able or economical to allow the same margin 
as must necessarily be used where the nature 
of the material can only be known imper. 
fectly. Consequently, a factor of safety of 
as low as 1} is often considered satisfactory 
in view of the fact that earth embankments 
usually -consolidate and become stronger 
with age, so that every day that passes the 
margin will become greater. 

In cuttings of fissured clay, special vigil- 
ance is necessary. 
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INTAKE CONDUIT 


HE intake conduit, which extends from 
the intake crib to the low-service pumping 
station inshore from the lake a distance of 
15,500ft., has an inside diameter of 108in. 
This conduit was built in two divisions, and 
is of different types of construction. From 
the crib to a point about 1700ft. offshore 
this division, which has a length of 9800ft., 
is made up of reinforced, precast concrete 
pipe of lock joint type, laid in a trench 
excavated in the lake bed. Each of the pipe 
sections or units is 24ft. long, has walls 12in. 
thick, and weighed when laid about 54 tons. 
These units were cast in cylindrical upright 
forms at a plant in Toledo, and were produced 
at the rate of 120 linear feet of pipe per diem. 
They were hauled by a truck and special 
trailer 14 miles to a lakeside dock, where 
they were placed on wooden barges that 
carried them to the subaqueous trench. At 
the dock two 24ft. units were joined together. 
The joints were made up with a steel ring in 
the bell and a steel ring on the spigot, grooved 
to receive a circular rubber gasket that was 
squeezed into place, between the two rings, 
when the two pipe sections were pulled 
together to form a tight joint. Two harness 
lugs with 2in. bolts, one at each end of 
the horizontal diameter of the pipe, were used 
to draw a joint tight. The floating equipment 
used in laying this division of the conduit 
consisted of a 9-yard dipper dredger that 
excavated the trench; a derrick boat that 
carried a revolving crane of 50-ton capacity, 
and with a 90ft. boom cleaned the bottom of 
the trench and set the blocking for the pipe 
therein ; and a derrick boat having a 150-ton 
A frame and a 92ft. boom that planted two 
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The two new sections, at. each laying opera- 
tion, were guided into contact with the bell 
end of the previously laid pipe by a frame- 
work “ pilot,’’ or nose of steel angles, that 
could be collapsed by a toggle and withdrawn 
through the conduit for re-use on the next 
section lowered into the trench. A dump scow 
of 1000 cubic yard capacity with bottom 
gates was utilised to backfill the trench 
following the placing of the successive 
conduit sections. The invert of the sub- 
aqueous division of the intake conduit lies 
approximately 35ft. below. the mean level of 
the lake at the crib and slopes down- 
ward throughout its shoreward length 
of 9800ft. to the point where it joins the 
second division of the intake conduit, which 
has a length of 5700ft. and was constructed 
in an earth-driven tunnel that underlies the 
lake in shallow water for a distance of 
approximately 1700ft. The overburden of 
the lake bottom increases from the crib 
shoreward from about 2ft. to approximately 
20ft. 

The laying of the pipe began at the crib— 
the 12ft. inlet section under the crib being 
solidly encased in concrete and connected 
with the outlying pipe through an opening 
cut subaqueously through the sheeting of 
the cofferdam, so that a section of the pre- 
cast pipe could be inserted as a starter, under 
the direction of divers—a bulkhead near the 
outer end of the conduit inlet making this 
possible. With the first pipe section planted 
and projecting outwards from the cofferdam, 
the succeeding sections followed in due order 
and with satisfactory rapidity, until the 
junction point was reached for the pipe and 
the tunnel divisions of the conduit. 

The tunnel division of the intake conduit 





joined 24ft. sections of the conduit at a time. 





for most of its length underruns a marshy 
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expanse, and the material penetrated during 
driving was found to be a dense clay, in the 
excavating of which pneumatic spades were 
extensively used. ‘Tunnel driving was done 
under atmospheric conditions, the excava- 
tion being 12ft. in diameter, and the walls 
were lined with supporting steel frames and 
corrugated liner plates. 'This division has a 
total length of 5693ft. Collapsible steel forms 


were used in pouring the concrete walls 
which fill the space between the forms and 
the steel lining of the tunnel bore, thus pro- 
ducing walls about 15in. thick. The concrete 
was handled by a pneumatic concrete- 
placing machine, and keyways were formed 
at circumferential joints to unite the con- 
tiguous pours. This tunnel was driven from 
two shafts approximately 4000ft. apart, and 
each of the two headings was advanced 
toward a common point. The line was held 


so closely that the two headings met with a 
variation of but }in. on line and within }in. 
The slope from the east end 


on gradient. 








LOWERING EXTERIOR FORM FOR CONCRETE 
PIPE 


downward to the west end of the tunnel 
section is 4ft. The west end of the conduit, 
which has a uniform diameter of 9ft., con- 
nects with the surge well of the low-service 
pumping station. Probably the most diffi- 
cult job in connection with the intake con- 
duit was that of joining the eastern end of 
the tunnel division with the western end of 
the subaqueously laid precast pipe stretch 
of the conduit. 

When the intake tunnel had been advanced 
out under the lake to a point about 1700ft. 
from the shore, that work was halted and a 
bulkhead installed in that section of the 
conduit. Then the trench for the sub- 
aqueous pipe line was excavated right up 
to the end of the tunnel conduit, and two 
lengths of pipe connected to that end, the 
contacting pipe end being cast to form a 
spigot. ‘rhe remaining distance between 
the end of these two lengths and the end of 
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measured by divers and a special telescopic 
section of pipe was constructed of the required 
length to close the gap. That length was 
provided with a manhole, through which a 
diver could enter and put together the slip 
joint that was to effect actual closure. Later, 
that joint was concreted, and the forms 
removed through the manhole, which, in 
turn, was closed and sealed. Under the 
terms of the contract between the Depart- 
ment of Public Service of Toledo and 


enamel applied at the mill by spinning. 
The line was laid in an open trench that 
has an average cover of backfill 8ft. in 
depth. This line has a length of substantially 
47,000ft. 

The low-service pumping station was built 
on, a site adjoining an expansive dock marsh. 
The station was designed to permit a draw- 
down in the suction wells of 17ft. below mean 
lake level. There are two pump cells with a 
water-bearing wall between them, and the 





Merritt-Chapman and Scott Corporation, the 


cells are so constructed that should failure 








intake conduit had to be tested for water- 
tightness when completed, and any leakage 
had to be within a specified limit. Leakage 
tests that were made when the conduit 
was finished disclosed that the infiltration 
amounted to only 10 per cent. of the specified 
maximum tolerance, “indicating a careful 
and thorough job,” according to George N. 
Schoonmaker, city manager of Toledo, who 
also still bears the title and responsibilities of 
chief waterworks engineer. 


Low-Szervick PumMPiInG StTaTION 


The low-service pumping station, which is 
inland about 4000ft. from the lake shore and 








ASSEMBLING REINFORCEMENT FOR 108-INCH CONCRETE PIPES 


of pump or piping occur in one cell, the other 
cell will not be flooded but may remain in 
service. There are two pumping units in 
each cell. The present installation com- 
prises one pump with a nominal capacity of 
55 million gallons per day at 60ft. head, and 
three pumps with nominal capacity of 50 
million gallons per day at 110ft. head. The 
pumps are horizontal, centrifugal, direct- 
connected to multi-speed slip-ring motors, 
with control equipment that permits reduc- 
tion of speed to 70 per cent. of full speed in 
eleven steps. Coarse racks are provided in 
the inlet channels ahead of mechanically 
operated travelling screens. Débris or ice 


















































sited approximately 13 miles eastward of 
the centre of Toledo, picks up the raw lake 
water from suction wells and transmits it 
westward through a 78in. supply line made 
up of pipe constructed of steel plating fin. 
thick, with all seams electrically welded. 
The pipe was made up in 40ft. unit 
sections joined by Dresser couplings.. The 
pipe walls are }in. in thickness where laid 
beneath highway and railway crossings. 





the main subaqueous’ pipe line was then 


This pipe line is lined and coated with coal-tar 
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SECTION OF INTAKE CONDUIT 


are thus removed from the water ahead of 
the pumps. 

Space is available in the engine-room for 
substituting larger units or for adding to the 
local emergency power plant, should such 
become desirable. Space is also available 
in the pump cells for substituting larger 
pumping units in the future. The station is 
served by two independent overhead power 
lines, each from a separate source. As the 
power lines are unavoidably exposed to high 
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winds and sleet storms that might cause a 
transmission breakdown, to meet a power 
failure the station can be operated with 
power supplied by two 628-kW generator 
units driven by oil engines. This installation 
can produce enough power to operate two 
pumping units having a combined output of 
around 85 million gallons per day. The 
present installation assures a reserve capacity 
considerably in excess of the present capa- 
city of the filtration plant. As a measure of 
increased security, the discharge piping from 





but may be operated for short periods at 50 
per cent. in excess of normal capacity, or 
120 million gallons per day. The associated 
chemical building provides space for chemical 
handling and feeding equipment capable not 
only of meeting the needs of the existing 
filtration plant, but those of a duplicate 
filtration plant that may be erected in the 
future to the east of the chemical building. 
Therefore two raw water flumes were con- 
structed in the existing building with pro- 
visions made for connection to an additional 





CHARGING CONVEYOR IN CHEMICAL BUILDING 


each pump is carried into two headers, so 
arranged that possible failure of either header 
will not require shutting down any of the 
pumping units. All main valves are elec- 
trically operated and equipped with indicat- 
ing lights at the operating stands, as well 
as on the switchboard, to show the position 
of each valve. 


LAKE Erte Pree Line 


The 78in. Lake Erie pipe line that con- 
nects the low-service pumping station with 
the filtration plant at the Collins Park site, on 
its run of nearly 9 miles, is equipped with two 
main line valves that divide the line into three 
sections, and adjacent to each valve there are 
tees for cross connections that may in the 
future be linked with a second or third 
parallel main, agreeably to an increased 
demand for more water. For a distance of 
400ft., each side of bends or of the foregoing 
valves harnesses are installed at each pipe 
joint, and each harness consists of two bolts 
and harness lugs at each end of the horizontal 
diameter of the pipe section. To protect the 
pipe line against excessive surge pressure, 
two 24in. surge suppressors are installed at 
the low-service pumping station. In the 
event of power failure or the sudden stoppage 
of pumps, the surge suppressors open under 
the resulting wave of low pressure, and, by 
discharging large volumes of water, reduce 
the effect of high-pressure surge waves. 
They close slowly following waves of high 
pressure, with the rate of closing controlled 
by oil pressure cylinders equipped with 
adjustable recirculating ports. 


FILTRATION PLANT 


The filtration plant, with the interrelated 
chemical building is situated less than 2 miles 
east of the Maumee River, and was designed 
in its present state to operate at a maximum 





filtration rate of 80 million gallons per day, 





78in. raw water pipe line to lead from the low- 
service pumping station. 

The chemical feed equipment now installed 
is intended to serve only the present filter 
plant, but space is available for additional 
apparatus that will double the capacity and 
meet any probable future requirements. 
The main units of the filter plant are arranged 
in two equal divisions, one on each side of a 
central cross gallery. Each half may be 
operated independently of the other, and each 
half of the reaction and sedimentation basins 





is further subdivided into two equal parts 
that may. be operated free of each other. Raw 
water enters the flumes of the chemical] 
building, where the needed chemicals are 
added, and then flows by gravity through two 
large venturi meters that serve respectively 
the east half and the west half of the filtra. 
tion plant. The reinforced concrete chemical 
building rests on 576 poured-in-place con. 
crete piles, each about 56ft. long and 12in, 
in diameter. The chemical building is 
thoroughly up to date in all its appoint- 
ments and conveniences. It also contains 
the administrative offices of the municipal 
water supply system. 

Chemicals, such as alum, lime, and ferrous 
sulphate, are received in bulk and unloaded 
with pneumatic equipment that transmits 
the chemicals to the upper part of the build- 
ing for storage in steel bunkers. There are 
eight such bunkers, each with a capacity of 
about 2100 cubic feet, equivalent to a total 
of approximately ten carloads. A screw 
conveyor above the bunkers transports the 
ghemicals to any desired point, and a second 
screw conveyor, below the storage bunkers, 
carries the chemicals to any of the hoppers of 
the dry-feed machines. Activated carbon is 
received and handled in bags. Liquid chlorine 
arrives in ton containers, and aqueous 
ammonia is delivered in tank cars. The rate 
of chemical feed to the dry machines is 
regulated by weight, and after the chemicals 
have passed through the solution tanks, 
they are introduced into the open raw-water 
flumes, where mixing with the incoming water 
can be observed and regulated. 

The units of the filtration plant consist 
variously of reaction basins, sedimentation 
basins, filters, and appurtenances, which may 
best be described separately. Contrary to 
usual practice, the filtration plant and the 
chemical building are separate structures. 
This had to be done to reduce concentration 
of load on the underlying ground. The 
supporting soil has beneath it thick strata of 
plastic clay that have a tendency to move or 
flow when sufficiently loaded. Neither was 
it practicable to place the reservoir for 
filtered water beneath the filter building, but 
it had to be placed, because of ground con- 
ditions, 500ft. from the filter building. The 





enforced sites for these different structures 
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were not ideal because of the nature of the 
ground and the fact that the ultimate sup- 
porting bedrock lies at a depth of about 60ft. 
below the surface. 

The raw water, after receiving chemicals 
in the chemical building, first enters the 
reaction basins, where the chemicals are 
thoroughly mixed with the water by gentle 
agitation with the aid of mechanical stirring 
equipment. This causes finely divided sedi- 
ment and chemicals to precipitate and to 
gather into larger particles forming a so-called 
“floc,” thus promoting effective sedimenta- 
tion. The reaction basins have a total reten- 
tion period of about 45 min. when operating 
at a rated capacity of 80 million gallons per 
day. There are four reaction basins—two on 
each side of the cross gallery. Each basin 
has three main compartments, each 78ft. 
long and 17ft. wide, with a water depth at the 
overflow weirs of about 18ft. From the 
reaction basins the water enters the sedi- 
mentation basins from outlet channels, 
through openings fitted with movable louvres 
to induce an even distribution of the water. 
There are four sedimentation basins, each 
85ft. wide by 279ft. long, and each basin is 
divided into five compartments by low con- 
crete walls, the sludge-collecting equipment 
travelling in these compartments. Except 
at their extreme south ends, the sedimenta- 
tion basins are underground and beneath a 
reinforced concrete roof that is supported by 
the concrete basin walls and 256 circular 
concrete columns. The roof is covered by an 
earthfill 2ft. in depth. The retention period 
in the sedimentation basins provides for 
three hours of slow, quiescent flow from one 
end of a basin to the other and it is here that 
95 per cent. or more of the chemicals used, 
together with the sediment and bacteria in 
the water, are removed. The basins are 
equipped with mechanical scrapers for the 
continuous removal of settled material or 
“sludge.” The settled water leaves the 
north end of the sedimentation basins over 
submerged outlet weirs, and is returned 
through a settled-water conduit, 17ft. wide 
by 7ft. 7in. high in cross section, to the filters. 

The filters are arranged in four groups of 
five filters each, and each one of the twenty 
units has a rated output of 4 million gallons 
per day on the basis of 2 gallons per square 
foot of filtering surface per minute. Each 
filter is constructed with a centre gullet for 
receiving the influent, for settled water, when 
filters are in operation, and for carrying 
away wash water when the filters are being 
cleansed. Each half of the filter units has 
its own rate controller for regulating the 
speed of filtration, and each quarter group of 
five filters has a master rate controller for 
setting the performance of that group. The 
filter beds, two for each filter, are about 50ft. 
long and 14ft. wide, and are made up of 
30in. of sand above 18in. of.gravel. The sand 
is graded in four layers, from }in. to }in. at 
the top, to lin. to lin. at the bottom. The 
filter floor has a false bottom of reinforced 
concrete with depressions taking the form of 
inverted pyramids 12in. apart on centres. 
Each depression has a porcelain thimble at 
the bottom with an orifice fin. in diameter 
that leads to the filtered water space below. 
In each pyramidal depression there are 
symmetrically arranged five solid porcelain 
spheres, 3in. in diameter, and nine other 
spheres, of the same material, but about 1}in. 
in diameter. The smaller spheres occupy the 
spaces between the larger ones. The porce- 
lain spheres bring the entire bottom to a 
uniform level as a support for the 18in. 
stratum of gravel. In each of the twenty 
filter units there are 1400 inverted pyramids 


in the false bottom that contain a total of | » 


7000 spheres of the larger diameter and 








12,600 spheres of the lesser diameter. All 
told, the twenty filters have a total of 28,000 
of the inverted pyramids and 392,000 of the 
porcelain spheres. 

The filters are piped for both surface wash 
and under wash, so that their beds can be 
thoroughly cleaned with filtered water. For 
under washing the filtered water is forced 
upward through the false bottom, while for 
surface wash the cleansing water is supplied 
through a fixed pipe system that is brought 
into play above the sand. All these opera- 
tions are susceptible of control that will 
ensure satisfactory results. The filtered 
water that is collected in concrete conduits 
beneath the filter beds is carried from the 
filtration building to the storage reservoir 
through twin concrete conduits, each 4}ft. 
wide and 4}ft. high. 

(Z'o be continued) 








Isaac Newton and Aero- 
dynamics* 
By TH. VON KARMAN{ 


On Christmas Day of the year 1642, in a 
manor house in Woolsthorpe-by-Colsterworth, 
in Lincolnshire, England, a son was born to 
Hannah Newton, young widow of the farmer 
Isaac Newton, who died a few months before 
the birth of his son. Historians and _ bio- 
graphers have tried in vain to find any person 
of unusual brain power or unusually strong 
personality in the ancestry of this child. His 
father was ‘‘a wild, extravagant, and weak 
man ’’—at least according to testimony of his 
stepfather, the Reverend Barnabas Smith, who 
married Hannah Newton a few years after the 
death of her first husband. The boy himself 
was prematurely born and so weak that he was 
not expected to survive. However, he lived 
and became one of the greatest scientific minds 
of all time, the man of whom Alexander Pope 
wrote :— 


‘Nature and Nature’s laws lay hid in night. 
God said, Let Newton be !—and all was light.” 


Mathematicians, physicists, and astronomers 
claim Isaac Newton as their own. However, 
engineers also have a good claim to a certain 
portion of his scientific interests and creative 
ideas. Back of Queens’ College in Cambridge, 
England, an old wooden bridge spans the Cam 
River. The story goes on the Cambridge 
campus that the stress analysis of this bridge 
was worked out by Newton, who was Lucasian 
Professor of Mathematics at the University. 
The influence of Newton’s conceptions of 
dynamics was so far-reaching that it would be 
difficult to follow up all of the contributions of 
the Newtonian mechanics to engineering and 
engineering science. However, aeronautical 
engineers might be interested in his contribu- 
tions to fluid mechanics and especially to the 
problem of air resistance. 


Laws oF Fit1p Motion 


The first systematic treatment of the equa- 
tions of fluid motion was given by Euler about 
a half century after Newton’s work. Newton’s 
methods were speculative and empirical rather 
than strictly logical and analytical. For 
example, the first edition of his ‘‘ Mathematical 
Principles of Natural Philosophy ” contains the 
erroneous statement that the velocity of a fluid 
issuing through a small orifice in the bottom of 
a vessel filled to the height h is equal to Vgh, 
although Toricelli before him i the 
fact that the velocity of efflux through an 
orifice is equal to V/2gh, i.e., the velocity of 
free fall of a body starting with zero velocity at 
the height of the water level. Newton was led 
to his erroneous statement by observation of 
the fluid volume leaving the orifice in unit 
time, which, due to the contraction, is consider- 
ably smaller than the product of the cross- 








* Reprinted from The Journal of the Aeronautical 
ciences, New York. 
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sectional area of the orifice and the velocity 
Vv 2gh. One of his collaborators called his 
attention to the error, and, reconsidering the 
case, Newton discovered the vena contracta and 
determined by an approximate theoretic calcu- 
lation the contraction coefficient as ‘1/2, 
which is not too far from the actual value. 


Arm RESISTANCE 


Newton’s formula for the resistance encoun- 
tered by a body moving uniformly through a 
fluid medium was the standard formula for 
computation of air resistance and wind pressure 
on structures through more than two centuries. 
The development of our knowledge of air 
resistance is certainly one of the interesting 
chapters in the history of science. 

The ancient philosophers—the term philo- 
sopher included at that time any scholar of 
natural sciences—did not have the true concept 
of air resistance. As a matter of fact, the 
Aristotelian philosophy and science had the 
vague idea that the air exerted some force on 
the projectile which kept it moving. Aristotle 
himself described this motion of a body in air 
in @ rather interesting way. He believed there 
could not be any vacuum in Nature, so that the 
vacuum that was created by the displacement 
of the body was filled by the air streaming into 
the evacuated space and the inflowing air 
pushed the body forward. Leonardo da Vinci, 
who was less of a philosopher than an artist 
and a keen observer of Nature, recognised the 
existence of fluid resistance and also the vortex 
formation behind a body as the main source of 
its resistance. As a matter of fact, he invented 
streamlining as a method of reduction of 
resistance long before science justified it. 

Galilei, who, for some unknown reason, is 
called by his first name, Galileo, was the first 
scientist who clearly separated idealised motion 
without friction and resistance from actual 
motion and clearly stated that the effect of the 
medium is not that of pushing a body, but 
decelerating it if it moves without action of 
other forces, or decreasing its acceleration if it 
moves under action of gravity. He made 
experiments to find the relation between air 
resistance and velocity ; he found in the case 
of pendulums that “they have been resisted 
by air proportionally to their velocities,” which 
is true if the resistance is produced merely by 
the viscosity of the medium. However, Galileo 
did not attempt to deduce the law of air resist- 
ance from the laws of fluid motion. 


NeEwton’s DEDUCTION 


Newton’s deduction of the law of air resist- 
ance is based on correct mechanical principles 
under the assumptions made by him. He 
assumed that the major part of fluid resistance 
is due to the inertia of the fluid matter. Under 
this assumption he found that the resistance is 
proportional to the density of the fluid, to the 
square of the velocity of the body relative to the 
fluid, and the square of the linear dimensions 
of the body. He clearly stated the law of 
mechanical similarity corresponding to his 
assumptions ; therefore, he has to be credited 
with the discovery of the drag formula which is 
used every day in aerodynamic calculations. 
He then went further and tried to compute the 
magnitude of the fluid resistance for bodies of a 
given shape and also the optimum ogive, i.e., 
the shape for the minimum resistance of a pro- 
jectile. In these calculations he assumed that 
the fluid consists of equal and equidistant 
particles that have no mutual actions whatever. 
This assumption led him to his erroneous con- 
clusions: first, that the air resistance is deter- 
mined merely by the shape of the frontal part 
of the body, because only this part is hit 
directly by the particles of the fluid ; secondly, 
that the contribution of an arbitrary surface 
element depends on its inclination only, being 
proportional to the square of the sine of the 
angle of inclination between the element and 
the direction of motion. 

It has often been stated, and it is true to a 
certain extent, that the common belief in the 
correctness of Newton’s theory of air resistance 
was an impediment in the solution of the 
problem of mechanical flight. In fact, the strict 
application of Newton’s theory gave a pessi- 
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flying machines. According to this theory, the 
force acting on an inclined surface is produced 
by inelastic impact of the mass which hits the 
surface in unit time. This mass depends on the 
frontal area S sin « and is equal to p vS sin a, 
where ¢ is the density of the air, S the surface 
area, v the relative velocity between the air 
stream and the surface, and « the angle of 
inclination (angle of attack). The change of 
momentum of the unit air mass is equal to the 
normal component of the velocity, ie., to 
v sin a, Therefore the normal force is given by 


N=pSvisinta, . . . (I) 
Thus the lift is equal to 
L=N cos «=p S v* sin® « cos « 


and the drag 
D=N sin «=p Sv? sin’ «. 
Hence the lift and drag coefficients would be 
given by 
Cu=2sin?aecona. . .. (2) 
and 
Co=8 sin®ias 2 6. 8) 
It is evident that according to this theory fair 
values of C;,/Cp can be obtained only for small 
values of «; however, for such values the lift 
coefficient C,, would be extremely small. For 
example, if it is assumed that C,/Cp=10, 
C,=0-02. The effect of skin friction being 
neglected in this calculation makes the con- 
ditions even worse. 

The theoretic lift coefficient of a plane airfoil 
of infinite aspect ratio, according to modern 
theory, is equal to 

Ci.~2 x sin «, 


If it is assumed that the average vertical 
momentum transferred to a unit air mass 
involved in the lift producing process is equal 
to v sin a, the mass of air involved in the process, 
according to modern theory, is equal to pve r 
per unit span, where c is the chord. This mass 
corresponds to an air stream of the width 
3-14 ¢, whereas the mass involved in the same 
process, according to the Newton theory, corre- 
mds to an air stream of the width c sin «a. 
This explains the tremendous discrepancy as 
far as the magnitude of the lift is concerned. 

The discrepancy was discovered by experi- 
ments soon after the publication of the ‘‘ Mathe- 
matical Principles,” and the writer does not 
believe that the progress of flight was really 
delayed by Newton’s authority. However, 
Newton’s formula for the air pressure on inclined 
surfaces was repeated in hundreds of books and 
official specifications. It is believed that the 
civil engineers were the last ones who recog- 
nised the discrepancy between the old theory 
and the experimental facts. In building codes 
of several countries and States and counties 
the wind pressure on inclined roofs was specified 
according to Newton’s formula as late as the 
last decade. This is really a remarkable proof 
of the inertia of official specifications, since, 
according to experimental evidence and also 
the modern theory, the wind might exert a 
lifting foree on a roof consisting of two slightly 
inclined surfaces, whereas Newton’s theory 
yields a downward directed force. 

Newton himself was dubious as to how far his 
results obtained for an idealised fluid medium 
could be applied to real fluids. It seems he con- 
sidered the air as “a medium consisting of dis- 
crete particles.” Then he says: “ In continued 
medium, as water, hot oil, and quicksilver, the 
obstacle as it passes through them does not 
immediately strike against all the particles of the 
fluid that generated the resistance made to it, 
but presses only the particles that lie next to 
it, which press the particles beyond, which 
press other particles, and so on; and in these 
mediums, the resistance is diminished by one- 
half.” 

It seems that Newton felt that the real 


solution of the resistance problem required |h 


finding the pressure distribution in the entire 
fluid space. This he was not able to do, since 
he did not possess the methods needed to go 
deeper into this problem. He felt that the 
pressure propagation decreased the resistance-— 
decreased it, in fact, to nil in the case of a non- 
viscous fluid, as it was found later by d’Alembert. 
He could not see that the pressure propagation 


. | ments who operate factories, is that of obtaining 


did not consider this case at all ; apparently he 
did not connect the idea of flight with the eon- 
cept of air resistance. ~ 

There are two limiting cases, however, in 
which Newton’s law yields approximately 
correct results, because the physical picture is 
similar to that visualised by him. It was shown 
by recent theoretic and experimental investiga- 
tions that the lift coefficient of a plane airfoil of 
very small aspect ratio—+.e., of an inclined strip, 
whose dimension in the flight direction is large 
in comparison with its dimension normal to the 
flight direction—is given with fair approxima. 
tion by Newton’s Hq, (2), In this case, the 
deflected air mass is approximately equal to the 
air mass that hits the airfoil. 

The second case refers to the theory of drag 
for shells of extremely large Mach numbers 
(approaching infinity). In this case the shock 
wave is close to the surface of the shell. There- 
fore the pressure practically does not propa- 
gate into space and the effect of the wind stream 
is similar to that of an inelastic impact as 
assumed in Newton’s theory. 








Factory Office Systems 





THE vast change in the volume and nature 
of the country’s industrial production during 
the war has brought with it many problems. 
One which bears heavily upon factory output, 
and is ever present in the minds of manage- 


from the clerical administration services the 
greatest possible aid to factory production. 
This problem is now rendered more acute by 
the depletion of staffs as well as by the increased 
work due to the necessity of producing addi- 
tional information to meet the requirements of 
@ number of Government Departments. 

In view of its close association with industry, 
the British Standards Institution was requested 
to inquire into this matter, although it was 
recognised that the problems involved were 
somewhat outside its usual field. After some 
preliminary discussions, the Institution, with 
the approval of the Minister of Production, held 
a conference at which it was decided to set up a 
committee which would make recommendations 
on the most efficient procedure designed to 
promote simplification and greater efficiency in 
the clerical side of works production and organi- 
sation. The subject is in the first instance being 
studied from the point of view of the engineering 
and allied industries. 

The Comraittee, through expert sub-com- 
mittees, has in course of preparation a number 
of booklets, the titles of which will be announced 
at an early date. The following are among the 
subjects which will be dealt with in these 
booklets: — Factory Production Oontrol 
Methods; Costing Systems; Industrial Pur- 
chasing ; Storekeeping ; Receiving ; Despatch- 
ing; Invoicing; Pay Roll Methods; Office 
Practice and Organisation. 

The principles set out in these booklets will 
be familiar to large and well-organised firms, 
but the majority of the works in this country 
are small units, and it is in particular to assist 
these that the booklets are being issued. The 
object of the booklets is to bring to the atten- 
tion of those engaged in the management 
of productive engineering enterprises those 
methods which are generally considered to be 
the most efficient in dealing with the clerical 
side of works production and organisation. 

It might at first Pr mf difficult to make pro- 
posals which wo be equally applicable to 
establishments differing widely in size and 
type. It is, however, believed that the prin- 
ciples involved must be the same whether the 
factory employs ten operatives or many 

undreds. has therefore been taken to 
define principles whilst at the same time suggest- 
ing a choice of practices to suit varying needs, 
The attempt to make available throughout the 
country a knowledge of the best factory organi- 
sational practices, involving a simplification of 
the clerical work involved, is an essential move 
towards achieving maximum production. 


how the introduction of an efficient syatem tends 
to remove obstacles to smooth and afficient, 
working. The essence of efficient manufacture 
is orderly administration in the factory, which 
has given rise to the science of production 
control. Under war conditions when factories 
may he doing new and unfamiliar work, it is 
more than ever necessary that duties and instruc. 
tions should be clearly stated and preciso, 
Muddle is the “fifth column” in the factory, 
and is in general the result either of misunder- 
standing or partial understanding of responsi- 
bilities and duties, and it is hoped to make clear 
by analysis and definition the whole scope of 
what is generally known as “ production 
control.” 

Experience has shown that inadequate plan- 

ning and organisation in factories results in 
delay and ‘confusion and consequent inability 
to deliver by the promised dates. Other results 
springing from the same cause are the over- 
loading of some machines while others stand 
idle, as well as the sudden discovery of shortage 
of stocks. In general, ways will be suggested 
of eliminating the overlapping of effort and tho 
inaccuracies and inadequacies of clerical records, 
which wastefully occupy the time of managers, 
engineers, and foremen, instead of leaving them 
free to devote their time and energies to the 
supervision and improvement of production 
technique. The information essential to put 
into operation any system of production control 
should be prepared in a form: which makes com- 
parison easy and rectification comparatively 
simple. For example, recommendations will be 
made for the recording of machine utilisation, 
to show how many hours each machine is kept 
working, how many hours it is idle, and the 
number of hours lost through breakdown, &c. 
This and similar essential information and the 
method in which it can be most effectively 
recorded will be dealt with. 
Having stated the fundamental principles of 
production control and the information neces- 
sary for its operation, recommendations will be 
made for means of collecting the necessary data 
as well as further methods by which it may be 
practically applied in the operational control 
of the factory. 


Costing Systems 

In regard to costing, it is recognised that no 
uniform system would be suitable for all types 
of factories, It is, however, equally true that 
identical principles should be generally applic- 
able and that when used they will result in a 
8 which should provide essential informa- 
tion for the efficient running of any industrial 
enterprise. The disclosure of such information 
by proper costing systems will result in incen- 
tives to better working. These will come about 
by the setting up of targets of achievement as 
well as of measuring rods of efficiency. 

The recommendations which will be made 
should be of particular interest to the smaller 
factory as the principles can be applied to meet 
special needs irrespective of the nature of the 
production. 


INDUSTRIAL PURCHASING AND STOREKEEPING, 
REcEIVING, DESPATCHING, AND INVOICING 


It is so essential in any efficient factory that 
the raw materials required shall be available at 
the right time in the right quantity and quality 
that the importance of this section of the clerical 
work of the factory hardly needs to be stressed. 
Methods will be suggested indicating how 
practices primarily recommended for small units 
may he amplified for adoption by larger ones 
where the product is sufficiently simple in type 
to justify this course. Conversely, some small 
concerns with a diversified product may need to 
adopt a more complicated system, and such 
cases will be covered by the adoption of a system 
normally applicable to larger units, The choice 
of system will obviously depend upon the pro- 
ducts manufactured and the scope of the under- 


taking. 

In any well-managed factory .it is necessary 
to ensure that proper provision is made for the 
receipt of goods as well as for the prompt 
payment for them. It is equally important 
that when goods have been produced and orders 





The general principles of production control 





inereased tremendously the normal force. . He 


will be enunciated, and it will be demonstrated 


fulfilled, they should be promptly despatched 
and invoiced, and the whole transaction from 
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order to delivery completed as expeditiously as 

ssible. Some of the methods which might be 
usefully applied in order to achieve efficient 
results in these important operations will be 
recommended. 

The practice recommended will, in every case, 
have regard to the necessity for using the 
minimum of labour and material. Standard 
types and sizes of forms will be recommended, 
and these will be such as do not need special 
equipment for their operation. 


Pay Rott Mernops 


The wages of the whole labour force of the 
country, amounting to many millions of workers, 
have to be paid every week promptly and 
accurately. Failure to make proper provision 
for this would have very harmful effects upon 
morale, with consequent repercussion upon 
production. 

It is important therefore that clerical staff 
engaged upon pay rolls should recognise their 
function in relation to production, and that 
managements should see that a system is in 
operation which will give the requisite results 
with the minimum expenditure of clerical labour 
and effort. 

The method of preparing pay rolls will vary 
according to the size of the factory and the 
degree to which office machinery is installed. 
Nevertheless, the fundamental basis will remain 
the same, and the general ge pee can be 
adjusted to meet the needs of particular 
factories. 

One of the factors which complicates the pre- 
paration of a pay roll is the large number of 
deductions which have to be made from wages 
every week. On an average, about fourteen 
deductions, compulsory or voluntary, are made 
from industrial workers’ wages every week. In 
one large undertaking it is known that there 
are seventy-three possible deductions from gross 
wages, The most efficient methods of dealing 
with deductions from gross wages is one of the 
problems which will be dealt with. 


OrFiIcE PRACTICE AND ORGANISATION 


It is important that the office worker should 
have an adequate conception of his function in 
industry, and also that he should clearly under- 
stand how he may best serve to increase the 
war effort. An outline of the principles of office 
work will be given as welkas an analysis of the 
operations ormed. These will be related to 
the general purpose which the undertaking is 
carrying out. 

GENERAL 

Many companies engaged in engineering pro- 
duction have appreciated the importance of the 
clerical sections of their manufacturing organisa- 
tions, and, as a result, methods have been 
developed which experience has shown are likely 
to produce the best results from the point of 
view of economy in labour and the ready avail- 
ability of required information. 

The aim of the booklets which the Committee 
is preparing is to make this information avail- 
able to all engaged in the management of works 
of the engineering and allied industries. It is 
hoped that this will assist them in adopting the 
most efficient methods in a field of work which 
has generally been considered of less importance 
than the more spectacular side of actual 
physical production. 

It is suggested that in every factory there 
should be, depending on its size, either an indi- 
vidual or a committee whose duty it would be 
to study the whole subject of organisation and 
methods in the light of the information which 
will be gathered from these booklets as well as 
from other sources. This will enable a real 
effort to be made to focus attention on all the 
activities which are comprised in the phrase 
“* Office Aid to the Factory.” It will be appre- 
ciated that every man employed unnecessarily 
in industry, whether on a machine tool or in the 
office organisation, is a drain on the available 
man power of the country, and that it is the duty 
of management to eliminate such waste 
wherever possible. Finally, it is the hope and 
lively expectation of everyone who has co- 
operated in the preparation of these booklets 
that office workers in the factory, as well as 
factory management in offices, will unite to get 


all possible benefit from the use of this tactical 
aid to the factory front, 

The B.8.I. Committee will endeavour to give 
additional information or guidance on points 
arising out of the booklets. Inquiries should be 
addressed to British Standards Institution, 28, 
Victoria Street, Westminster, S,W.1. The 
booklets will be on sale, price 6d. each post free. 
Remittances should not be sent until the 
publication of the booklets is announced. 








American Engineering News 


Timber Bridges and Buildings 


With war demands amounting to some 
90 per cent. of the output of structural steel by 
American works, even with the expansion and 
intensive working of these plants, there has 
been a large and in many ways interesting 
development in the use of structural timber for 
bridges and large factory and _ industrial 
buildings, and particularly the many new camps 
and munitions works. This development has 
been aided materially by the use of metal 
“connectors,” which supplement bolts and 
avoid excessive boring of the timbers. Rapidity 
of construction is increased by prefabrication 
of trusses and built-up or composite members 
which are delivered at the site ready for 
erection. Gusset plates are in some cases made 
of plywood. A factory building covering an 
area of 365,000 square feet, completed in sixty 
days from the signing of the contract, included 
twenty-eight trusses of 140ft, span and twenty- 
eight of 100ft.; those of the larger span were 
designed to carry a load of 180 tons each. 
Laminated wood arches of glued construction, 
152ft. span, have been used in hangars, while 
ordinary trusses range from 75ft. to 250ft. 
span, In fabrication, speed is aided by the use 
of high-speed drills, cutters for grooves, and 
other machinery. In glued laminated con- 
struction for arches, trusses, beams, and 
columns no metal is required, and in the parts 
where stresses are light second-rate material 
can be used. Seasoned boards, lin. thick, 
which are usually obtainable locally, are used 
extensively in such laminated construction, 
while the top chords or booms of bowstring 
trusses are largely of 2in. pieces, 3in, or 4in. 
wide. Furthermore, in the design of buildings, 
which are obviously of temporary character, 
working stresses may be used which are higher 
than those used in permanent construction. 
Many camps and munition works come under 
this classification. Highway bridges of timber 
often have the timber floor ergrmenten by a 
concrete deck formed integrally with it as a 
slab and beams. 


Steel Research Developments 


Recent experimental work in the steel 
industry in the United States includes a study 
of surface-alloyed metals, especially those of 
chromium, which have high corrosion resistance. 
As the chromium is a diffused layer, integral 
with the base metal, it does not crack or spall 
when subject to bending and flanging operations. 
Three types of steel were used; plain carbon 
steel, chromium-molybdenun steel, and a 
special steel having 0-5 per cent. molybdenum 
and 0-06 carbon. 
by chromium chloride produced by passing 
hydrogen chloride over 95 per cent. ferro- 
chromium. The depth of the chromised layer 
was determined by polishing a cross section of 
the imen and etching it in a material which 
attac only the regions containing less than 
13 per cent. chromium, and thus sharply 
delineated the high-chromium regions. For 
corrosion resistance the specimens were held in 
boiling 25 per cent. nitric acid until the base 
metal was completely dissolved, leaving the 
chromised layers unaffected. The hardness of 
these layers is 240 Brinell, which low figure is 
an aid in the manufacture of parts requiring 
close tolerances or fitting. The conclusion is 
that a high-chromium corrosion-resistant coat 





may be produced at.1000 deg. Cent. through the 
medium of chromium chloride produced either 


They were all chromised | i 


from the reaction of hydrogen chloride or 
barium chloride on ferro-chromium, Another 
line of study is the cause of “bleeding” in 
ferrous castings, which is generally agreed to be 
attributable mainly to hydrogen, though the 
way in which it occurs is not clear. A con- 
clusion arrived at is that where the nitrogen 
content of the steel or iron does not exceed 
0-03 to 0-035 per cent. the bleeding is primarily 
a function of the deerease in hydrogen solubility 
which occurs during solidification. But as the 
hydrogen alone cannot form a bubble, some 
other agent is necessary and is probably 
the product of a hydrogen-oxygen reaction, 
Austenitic steels are less liable to bleeding, since 
the solid metal is a good solvent for the 
hydrogen ; it is greater in ferritic steels because 
the solid metal is a poor solvent. 


Impact Tests on Railway Bridges 


An important line of practical research 
carried out on some American railways is the 
determination of the effect of rail irregularities 
and worn wheels upon impact on short-span 
bridges with both open and ballasted floors. 
Running tests were made with oil-electric loco- 
motives in order to eliminate the influence of 
rotating unbalanced parts, One track had 
continuous rails, and the other had a battered 
or worn rail joint near the centre of the span. 
Speed ranged from 5 miles an hour—practieally 
static loading—to 100 miles. ‘Stresses were 
measured by electro-magnetic strain gauges at 
the centre of each span. The static stresses 
under the locomotives were considerably below 
those calculated, especially in the bridges 
having ballasted floors. Large stresses were 
indicated as the engines passed over the battered 
rail joints, followed by vibrations of high 
frequency. The impact effect due to these 
vibrations inereased rapidly with speeds up to 
40 miles an hour, but then decreased gradually 
with higher speeds. Exclusive of stress due to 
these vibrations, there was a definite increase 
in stress due to speed alone. Increase in stress 
under one rail was accompanied usually by a 
corresponding decrease under the other rail. 
A general decrease in impact at high speeds was 
due to the reduction in vibration at such speeds. 
The total impact percentage, with the battered 
rail joint on the bridge, was in general higher 
than that calculated by accepted methods. 
The total impacts were lower in bridges having 
ballasted floors, and were not affected when 
fin. indiarubber pads were placed under the 
steel tie plates or base plates. Stresses due to 
the rolling of the engines were lower than those 
provided in specifications and increased to a 
maximum at of 60 miles an hour. An 
important conclusion presented is that a mate- 
rial reduction in total impact on short-span 
bridges can be obtained by reducing the rail 
joint impact through the use of continuous rails 
or welded joints on the bridges. 








Sir Ernest Lemon’s Retirement 





Ir was announced by the London Midland 
and Scottish Railway Company on Saturday, 
February 13th, that Sir Ernest Lemon had 
retired. He had served as a vice-president of 
the company since 1932. Sir Ernest joined the 
Midland Railway Company as chief wagon 
r in 1911, and when that railway 
became part of the L.M.S. system was appointed 
divisional carriage and wagon superintendent. 
It will be recalled that in 1938, at the special 
request of the Government, Sir Ernest’s services 
were lent to the Air Ministry, where he acted 
as Director-General of Production. He relin- 
quished that office in 1940 and returned to the 
L.M.S., but later on, in 1942, was transferred 
for a time to the Ministry of Production fo 
some special duties, He was created a knight 
in 1941.... In announcing this retirement, the 
board of the L.M.S. Company stated that 
Lieut.-Colonel F. M. G. Glyn had been appointed 
a director in place of the late Sir -Herbert 
Lawrence, and that Mr. A. Murray Stephen, 
who has been a member of the L.M.S. Scottish 
Committee since 1938, had also joined the 





board. 
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NOTICES TO READERS 


The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 














With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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ENEMY AIRCRAFT DEVELOPMENT 


Ir must be admitted that the efforts made 
by the German Air Force to produce better 
fighting aircraft than they had hitherto 
possessed have been crowned with a certain 
measure of success. In many ways the 
“F.W. 190” is a decided improvement on the 
“Me 109,” notably in its rate of climb and 
its manceuvring power, even though it fails 
to achieve the still higher level of technical 
attainment, in almost all respects, of our 
latest ‘‘ Spitfires” and “Typhoons.” With 
the energetic backing of their Governments 
the aircraft designers in each of the principal 
belligerent countries are in intense rivalry ; 
this battle of wits deserves public recognition, 


4 decide between these three alternatives in 


winning the war as some of the other battles 
of which full account is given in the lay 
Press. This contest sways to and fro as the 
technicians on each side in all fields of warfare 
produce their latest developments. The 
advances made by either side may be so 
marked as to receive immediate recognition, 
but in most cases the issue is less clear 
and it often remains a matter of engineering 
opinion whether some new line of develop- 
ment is really a valuable improvement or not. 
Among these latter is the mode by which fuel 
is fed into the engine. 

In our issue of February 5th we were able 
to print an account of the latest form of 
German enterprise in this direction. Our 
own practice, based on long years of auto- 
mobile precedent and involving the use of a 
carburetter, is quite different. But our 
apparatus is no longer the simple carburetter 
it once was. It has to be built to meet many 
new requirements, of which some of the more 
difficult are, no doubt, equal distribution 
between cylinders, freedom from intake 
icing, and readiness to meet the conditions 
which arise during rapid manceuvre, including 
diving steeply and flying inverted. The 
enemy designers have for long proceeded on 
their own distinct lines. Instead of drawing 
in the fuel by gradual suction they push it 
in by mechanical means, and instead of the 
whole cylinder volume in the engine being 
treated as a unit, they pump the fuel into 
each cylinder separately. The consequent 
extensive array of pump and piping is 
vastly more complex than the early simple 
carburetter, but not so much more so than 
the carburetter’s latter-day successors. Tech- 
nical opinion is divided as to the ultimate 
merits of these two forms of fuel supply, and 
in engineering circles much discussion of their 
merits has taken place privately since the 
argument could not have the free publicity 
normal in peacetime. Our American cousins 
have taken an independent line, on the whole 
preferring a halfway house, which, while 
using mechanised fuel injection, employs a 
grouping method instead of a separate 
supply to each cylinder. How opinion will 


the years to come it is at present impossible 
to discuss; one cannot now weigh up in 
public the respective virtues of these three 
very different lines of action, but to many it 
would not be surprising if, hereafter, it were 
considered that the American method was 
worth adoption as combining most of the 
advantages of the several alternatives with 
as few as possible of their complications. 

This is but one part of the great battle of 
wits now raging. In another field of activity 
in air warfare we may with satisfaction cite 
radiolocation. Here we were several years 
ahead of all rivals and our being so well pre- 
pared stood us in good stead in the critically 
important Battle of Britain. When this 
aspect of the history of the war comes to be 
written we shall certainly have nothing to be 
ashamed of in the story of the adaptation of 
radio to the wider field of war needs. We 
were similarly well ahead in the design and 
provision of gun turrets for aircraft—the 
enemy merely tried to copy them much later. 
The story of the use of armour protection for 
the pilot and for vital points in the aircraft, 
as well as the provision of self-sealing fuel 
tanks, is less one-sided, but when one thinks 


—_—__ 


tage in development lies almost entirely with 
the United Nations, whether in actual design 
or, and even more, in the quantities being 
produced. Into all such matters we need not 
fear the result of the inquest which the 
historian will some day make, and whether 
it is thought that engineer or scientist made 
the greater contribution will be hardly worth 
argument. Any really effective work in these 
difficult fields must, in any country, be done 
either by scientifically minded engineers or 
by scientists of an engineering cast of thought 
and between these two there is little difference 
beyond that of emphasis. John Perry used 
to teach his young men that they should 
regard engineering as “ applied physics,” and 
certainly all the greater developments in the 
equipment for air warfare lie in a field that 
could be so described. 


The Submarine Menace 

Many people must have been sorely 
puzzled by the alarming statements—emanat- 
ing often from high places—which have been 
circulated recently about the success of the 
U-boat campaign. It seemed incredible that 
for any cause we would inform the enemy that 
he held in his hands a weapon that we feared 
and that might enable him to avoid, after all, 
total defeat. Some explanation of this strange 
procedure must, it was felt, exist, and since 
there was little doubt that the alarm was 
deliberately fostered, there were some who 
endeavoured to find in it a device for mislead- 
ing the enemy. That the Axis would be 
cheered and encouraged by the dismay 
exhibited by the Allies goes without saying. 
But that was the last thing to be desired, and 
therefore, so the argument ran, there must 
exist a good and sufficient reason for the 
apparent madness. However that may be, 
Mr. Churchill, in the House of Commons last 
week, put the matter in the right perspective 
and restored the sense of proportion that 
had, during his absence, been lost. Whilst 
not failing to stress the continuance of the 
U-boat menace, he, to the surprise of many, 
both inside and outside the House, gave a 
very different picture from that which had 
been held before the public for several weeks, 
and at the same time dashed from German 
lips the cup of encouragement that had been 
offered to them. 
What, then, is the truth of the matter ? 
What, then, the cause of the alarm? We 
suggest that it was but another example of 
mistaken psychology. Someone wanted to 
increase the output of anti-U-boat devices 
of all kinds, and imagined that if the public 


and the workers could be frightened a greater 
effort would be made in the Cabinet and 
the factory. That was a grave mistake. 
Nothing is gained by nagging, and much 
may be lost. It causes despondency, and 
in the end induces indifference and a lack 
of interest. On the other hand, the word of 
praise and encouragement has the opposite 
effect. To be told that all the efforts to beat 
the U boat were coming to naught could 
provoke nothing amongst workers but a 
feeling of despair and frustration; a con- 
viction that we were on the wrong lines, and 
merely beating the air. How different will be 
the effect of the Prime Minister’s speech ! 
Now that the factories and laboratories see 
that their endeavours are not fruitless, they 
will redouble them. In place of gloomy in- 








for it has as much importance towards 


of the large multi-engined bomber the advan- 


difference, they will work with glowing hope. 
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It is when the prize is most nearly in our 
grasp that we strain most to attain it. Better 
than ten thousand articles. and speeches, 
stressing the danger of the U-boat campaign, 
were the cheering record of success which Mr. 
Churchill gave, and his vivid faith that we 
should defeat the menace in the end. 

It has been said that the Government is 
directly responsible for the exaggeration and 
misrepresentation ; that by its policy of silence 
it has created an atmosphere in which gloomy 
forebodings are bred and nourished. There 
are never wanting critics of little faith who, if 
they cannot see the goed, imagine the ill. 
For excellent reasons the Governments of 
Great Britain and the United States maintain 
a great deal of secrecy about the successes 
achieved against the U boats and about the 
tonnage of ships lost. But secrecy does not 
imply supineness. Neither Government 
requires nagging to keep it up to the highest 
pitch of endeavours. Both are accurately 
informed as to the losses sustained and both 
are ceaseless in their efforts to reduce those 
losses. Greater trust in them, greater faith, 
would be more effective for good than alarms 
which can only depress our own people and 
encourage the enemy. Once more the ill- 
informed critics have been discomfited, as 
they were over the Second Front. We wish, 
without much hope, that they may take 
the lesson to heart. 








Obituary 





ALFRED LINDSAY FORSTER 


WE greatly regret to have to record that 
Mr. Alfred Lindsay Forster died on February 
10th at his home in Glasgow. He was a 
director of Chance Brothers, Ltd., and the 
associated company, Glass Fibres, Ltd., 
Firhill, Glasgow, N.W., until his retirement 
at the end of last year. 

Mr. Forster served his apprenticeship with 
Clarke, Chapman and Co., Ltd., Gateshead- 
on-Tyne, and subsequently became chief engi- 
neer to Chance Brothers, Ltd., at their works 
at Smethwick. He was engaged extensively 
on the designing of electrical plant, high- 
speed steam engines, cranes and other 
machinery, and made a special study of gas 
producers and furnace practice for the pro- 
duction of glass in various forms. He took 
up residence in Scotland permanently in 
1913, following the purchase by Chance 
Brothers, Ltd., of the old Glasgow Plate 
Glass Cémpany’s works. During the ensuing 
years the works were brought up to date, and 
plant was installed capable of manufacturing 
glass suitable for the home and export 
markets. 

Among other work Mr. Forster developed 
“ Calorex”’ glass, which absorbs heat from 
the sun and is used for glazing in equatorial 
and tropical countries. In 1930 he turned 
his attention to the possibility of producing 
glass silk in this country, a material which 
had not been previously made here on a com- 
mercial scale. Glass silk was originally used 
almost entirely in connection with heat 
insulation, but latterly its applications have 
become almost unlimited, including such 
important subjects as sound-deadening, elec- 
trical insulation, &c. In 1938 the associated 
company, Glass Fibres, Ltd., was formed. 

Mr. Forster was a Past-President of the 
Scottish Branch of the Institution of Mech- 
anical Engineers, and was also a member of 
the Institution of Electrical Engineers. In 





addition to his business and technical pur- 
suits, he had other varied interests. One 
little-known activity of his was the art of 
ornamental turning in which he did some 
original work, an account of which has been 
published. 


MAJOR JOHN HERBERT SKELTON 


By the death of Major John Herbert 
Skelton, chairman of H. J. Skelton and Co., 
Ltd., iron and steel merchants, of Royal 
London House, Finsbury Square, London, 
E.C.2, which took place at the end of last 
September, in Sark, a well-known personality 
has been lost to the iron and steel. trade. 
Major Skelton was the son of the late Mr. 
H. J. Skelton, who was prominent in the iron 
and steel trades a generation ago and founded 
the firm of H. J. Skelton and Co. Major 
Skelton, who was aged sixty-two, was born 
in London and educated at St. Dunstan’s 
College and in Germany. He later attended 
the City of London Technical College, and 
also received training with Walter Scott, Ltd., 
and at the Leeds Steel Works. Inthe 1914-18 
war he saw active service in France in the 
6lst Division as a Major in the Royal Engi- 
neers. Later during the war he served at the 
War Office and subsequently was D.A.D,, 
Steel Control Department of Materials and 
Priority at the Admiralty. No details are 
known of Major Skelton’s death, and the news 
was received through a Red Cross message. 
Before the outbreak of the present war Major 
Skelton bought an estate in Sark, and some- 
time after September, 1939, he went to the 
island to settle up his affairs there. Whilst on 
the island the German invasion occurred, 
and he was forced to remain. A number of 
messages were received by his family through 
the Red Cross, assuring them of his well- 
being. The last message was received in 
January, 1943, and dated August, 1942. 
Major Skelton’s wife, who was with him, was 
also detained in Sark, and the message 
announcing his death also contained the news 
that she was in hospital. Major Skelton left 
two sons who are serving ip the Army. 





COMMANDER F. J. C. ALLEN 


Tue Admiralty has announced that Com- 
mander F. J. Campbell Allen, R.N., is missing, 
presumed killed. He had completed over 
two years’ service in charge of degaussing in 
the Mediterranean area, and was returning 
home to take up a new appointment. Official 
details have not been released yet by the 
Admiralty, except that the ship in which he 
was returning was sunk by enemy action. 

Francis John Campbell Allen was fifty-five, 
and was an executive officer in the Royal 
Navy having entered through H.MS. “ Brit- 
annia ”’ in 1902 after being at school at 
Aldenham. He served throughout the whole 
period of the last war, at one time in H.MS. 
“* Agincourt,’’ and he was at Gallipoli in 
H.M.S. “ London.” Although an executive 
officer, he had a keen interest in those days 
in electrical engineering, and was responsible 
for some innovations on the ships in which he 
served. After retiring from the Navy about 
1920, Commander Allen was associated with 
the late Charles Orme Bastian, and with him 
did much pioneer work in electric heating. 
This work was carried on under the name of 
the Bastian Meter Company, but soon became 
known as Bastian and Allen. After the death 
of Mr. Bastian, the business developed suffi- 
ciently to justify the formation of Bastian 
and Allen, Ltd., in 1930, and Commander 
Allen became the joint managing director and 
chairman, a position he held until the out- 
break of hostilities in 1939, when he relin- 
quished the position for the period of the war. 





He had a very keen enthusiasm for any new 
developments, particularly in electric heating, 
and was one of the pioneers in introducing the 
electrode boiler in this country. 

Just before the outbreak of war Commander 
Allen was recalled to active service, and at 
first held a positior at Kirkwall in the Orkney 
Islands, but in view of his connection with 
the electrical industry during the past 
twenty years, he was recalled to take up work 
in the degaussing section, from which his 
appointment abroad followed. 





HAL WILLIAMS 


Mr. Hat WirxiAMs, whose death, at the 
age of sixty-nine, occurred on February 11th, 
occupied a special position in the field of 
consulting engineering. He had made him- 
self an expert in all matters connected with 
refrigeration on the large scale and with 
kindred subjects in municipal engineering. 
He had practised in London for nearly forty 
years as founder and principal of Hal Williams 
and Co., and his death robs the world of an 
engineer of exceptional experience and sound 
practical judgment. 

Amongst the principal works carried out 
by him or under his direction as consultant 
we may mention the Sheffield Corporation 
abattoir and municipal meat market. This 
work was completed in 1929 and set a new 
standard in this country. During the last 
war he was one of the prime movers in the 
design and construction of the beet sugar 
factories, which to-day supply the British 
Isles, and at the time of his death was acting 
as consultant to the Ministry of Works for 
the construction of twenty-four reserve cold 
stores for the Ministry of Food. Amongst 
lesser undertakings it may be recalled that 
he was responsible for the refrigeration 
sections of the British Empire Exhibitions at 
Wembley and Glasgow. 

He wrote a good deal and is well known as 
the author of a standard work on refrigera- 
tion—‘ Mechanical Refrigeration ’—and as 
the author of the Refrigeration Section of 
“* Kempe’s Engineers’ Year-Book.’’ We are 
glad to be able to add that his colleagues are 
in a position to carry on the work upon which 
he.was engaged, for some of them had been 
with him from the first and are well versed 
in his ideas. 

He was a member of several of the leading 
institutions, and besides private consulting 
practice and practice for various municipal 
corporations, he acted as consulting engineer 
in this country to the New Zealand Govern- 
ment. That was very right and proper, for 
he was a New Zealander by birth. 








Literature 





The Mechanical Testing of Metals and Alloys. 
By P. Fiecp Fostzr. Third edition. 
1942. London: Sir Isaac Pitman and 
Sons, Ltd. 18s. 


THE value of this book to students of strength 
of materials and more especially to those 
practically engaged in the mechanical test- 
ing of metals and alloys has been proved 
beyond doubt since its first issue in 1936. 
It is a concise, well-written, and well-illus- 
trated description of the theory and practice 
of the standard methods and equipment used 
in mechanical testing with just sufficient 
treatment of the theory of elasticity and of 
the structure of metals to form a suitable 
introduction to the main subject: 

With the inclusion in the new edition of a 
more extended section on notched bar 
impact testing and of a short account of 
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damping capacity and its measurement, the 
book may he said to cover the whole field of 


mechanical testing of metals adequately. 


The author gains in precision’ by excluding 
the more speculative features common in 


specialised publications and confining him- 
self almost exclusively to standardised 
methods of testing. The book thus becomes 
a safe and trustworthy guide to both tech- 
nique and equipment ; and not only clearly 
explains how the tests should be carried out, 
but discusses the accuracy and implications 
of the results obtainable. Such questions as 
the underlying theory, calibration, and 
sensitivity of the instruments and equip- 
ment described are fully dealt with. 

A useful set of tables at the end contains 
the properties of some standard commercial 
st and non-ferrous alloys, their charac- 
teristics, and application. 

To everyone interested in or engaged upon 
the mechanical testing of metals, this hook 
can be recommended with confidence, 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


—— 





WAR DAMAGE TO PUBLIC UTILITY 
UNDERTAKINGS ; 


Sim,—The purpose of this letter is to draw 
attention to an important, but withal imprac- 
tica] and inaccurate process proposed for ascer- 
taining the compensation to be made to con- 
cerns suffering war damage, in White Paper, 
Cmd. 6403, November, 1942, Sec. 40, War 
Damage Act, 1941. 

Reference to pages 7 and 8, D Payments, 
more particularly to paragraph 28 (ii) (6) and 
page 14, paragraph 3, of the statement will 
disclose fully what is intended, and how it is 
to be performed. Shortly, it is proposed to 
determine the compensation due by using as the 
base ‘‘the proper cost of the complete con- 
struction of a new asset in the same form as 
that of the damaged asset prior to the damage,” 
and suitably reducing it in @ proportion corre- 
sponding to the degree of depreciation as existed 
in the old asset immediately before the damage. 

Though the manner of computing the depre- 
ciation remains to be prescribed, we can note that 
the time relevant for it has been fixed, and from 
that and its intended use infer a per se deprecia- 
tion from original value. 

It is as well to remind ourselves of the signi- 
ficance of the term ‘“‘ value,” when used in 
connection with assets of the sort under con- 
sideration. It is the capacity of the asset to 
earn income which constitutes its sole value 
to the concern. 

The ‘‘ years’ purchase ” of the income fixes 
the value in amount. Those years usually com- 
prehend the so-called economic life—loan life 
is a more revealing expression. 

Thus for the years’ purchase an income B 
will have satisfied a value C equating the cost 
of the old asset and B, too, will have been used 
in any computation of D, the depreciated value. 
M is the income required to satisfy a value N 
equating the cost of the new asset. 

The proposed process, it will be seen, con- 
cedes as value residing in the old asset an 
amount based upon income M for years’ pur- 
chase equal to the remaining economic or loan 
life in the asset at the time of the damage. 
Restated, what, in effect, is conceded is but the 
addition to that depreciated value D of a value 
satisfying an extra income (M—B)—that and 
no more. 

If, as the choice of the comparative base 
suggests, there is available as an alternative but 


be more costly than was the original, it becomes 
unreasonable to deny to the old asset a high 
probability of its working life being extended 
beyond its normal economic life, The extension 
depends inter alia upon the asset remaining 
physically efficient at that time. 
The justified cost of a new asset when it is 
in excess of the original cost and the justified 
extension of the working life of the old asset 
confirm as available sources of additional 
income which must properly be conceded to the 
old asset at work, and the value so attaching 
credited as value residing in the asset. 
Thus there is an income equal to the differ- 
ence in the capital charges, i.e., interest and 
sinking fund, required to meet capitalisation at 
cost for the new asset and at cost for the old. 
This income is available over what remains of 
the economic life of the old asset. 
Two other sources of income have their origin 
in that extension of the working life. Of these, 
one results, too, from that difference in capital 
charges just mentioned but it it larger in 
amount, due to the old asset being fully written 
off. The other is from that full income M. 
Both of these sources of income are available 
over that extended life. 
These three sources of income and the addi- 
tional resulting value are positively denied by 
the official process to the old asset. 
The fact is there are many interrelated quan- 
tities and conditions concerned in the value 
residual in the asset. These cannot be expected 
to yield to that all too-simple and seemingly 
generous process sponsored in the White Paper. 
On that I leave to those more directly con- 
cerned the fuller consideration of a proposal, 
which, if it is incorporated into the War Damage 
Act, 1941, will certainly tend to prejudice their 
interests. A. L. KavaNnaaGH. 
February 15th. 








Sixty Years Ago 





AN ENGINEERING BALLET 


At the Eden Theatre, in Paris, a ballet in 
twelve tableaux, entitled ‘‘ Excelsior,’’ was 
produced in 1883. Its theme, according to an 
account which we published in our issue of 
February 16th of that year, was the struggle 
between the powers of darkness, represented 
by a Mephistophelian personage named 
“VObscurantisme ” and the powers of light, 
depicted by a charming lady in white satin and 
gold named ‘la Lumiére.”- The first tableau 


breaking her fetters to begin the march of pro- 
gress. In the second, Denis Papin’s fire boat 
appeared amongst a crowd of boatmen and 
peasants dancing by a river. They wrecked it, 
fearing that it would render their strong arms 
useless. Papin mourned, but Lumiére com- 
forted him with a glimpse of the future, showing 
New York harbour with ferry steamers passing 
beneath Brooklyn suspension bridge and railway 
trains crossing it. Next, Volta was shown at 
work in his laboratory. The demon appeared 
and tried to, destroy his books and apparatus, 
but Volta knocked him out with an electric 
shock and was consoled by Lumiére with a 
vision of the Washington Telegraph Office. 
The scene changed to Africa, A caravan 
crossing the desert was being attacked by 
brigands, overwhelmed by a sand storm, and 
deprived of water, all to the demon’s great joy. 
By a stroke of Lumiére’s wand the Suez Canal 
appeared with steamships traversing it and 
great crowds dancing on its banks. Then came 
a scene showing the Mont Cenis tunnel, Through 
the demon’s machinations the engineers had 
been led astray in the headings, and were shown 

inging their hands and weeping on one 
ear om A shoulders. Then Lumiére appeared, 
drove forth the demon, and shed light on the 
engineers’ theodolites. Soon the sound of 
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joined. The Italian and French engineers 
mingled and embraced and kissed each other 
copiously, after the characteristic manner of 
engineers when celebrating a triumph! The 
demon, finally discomfited, gave up the unequal 
struggle, and in the last tableau the Temple of 
Civilisation was shown with Progress and Con. 
cord in the foreground and much dancing 
about it.... To-day the ballet would require 
additional tableaux to bring it up to date. Ip 
the last scene the circumstances of the moment 
would seem to need a vision of Lumiére, turned 
a fickle jade, reposing in the demon’s arms, 








Hydro-Electric Progress in 
Canada 


Tue annual review of hydro-electric progress 
in Canada prepared by the Dominion Water and 
Power Bureau, Department of Mines and 
Resources, Ottawa, indicates that in war, ag 
in peace, Canada’s water powers drive her 
industries. In the world-wide war programme 
of the United Nations the output of Canada’s 
rapidly developed munitions industry has been 
used in every battle since Dunkirk—in the 
Philippines. in Greece, Crete, Russia, China, 
North Africa, and the Middle East. Canadian 
production of the essential constituents of these 
munitions —- aluminium, copper, steel, and 
chemicals—and the conversion of these and 
many other materials into implements of war- 
fare has resulted almost completely from the 
utilisation of Canada’s great resources of 
devel water power. The peacetime utilisa- 
tion of these water powers had enabled Canada 
to advance from an agricultural economy to 
that of the third greatest manufacturing country 
in the British Empire. 

In peacetime the increasing power demands 
of industry were geavvies by an orderly pro- 
gramme of hydro-electric development, at times 
somewhat in advance of actual needs. With the 
outbreak of war all available power was 
speedily absorbed and the installation of 
additional generating equipment in existing 
plants and the building of new generating 
stations were rushed to completion. The 
diversion of additional water for power produc- 
tion at Niagara Falls effected by agreement with 
the Government of the United States, the con- 
tinuance of daylight saving throughout the 
winter months, the transference of power from 
secondary to primary use, and many other 
measures were adopted to meet the needs of the 
constantly expanding munitions industry. 

The figures of electricity produced by 
Canadian central electric stations, compiled 
monthly by the Dominion Bureau of Statistics, 
reflect the great growth in munitions produc- 
tion and wartime industry, The output for 


showed Lumiére struggling with the demon and |.ach of the first ten months of 1942 showed a 


considerable increase over that of the corre- 
sponding month of the previous year. The data 
for November and December are expected to 
show similar increases and the output for the 
year to create an all-time record of more than 
37 billions of kilowatt-hours. New water power 
installations during 1942 totalled 378,600 H.P., 
which with a 2200 H.P. unit installed in 1941, 
but not reported until after the end of the year, 
brings Canada’s total hydraulic development as 
at January Ist, 1943, to 9,225,838 H.P. Con- 
struction now in progress will add 1,000,000 H.P. 
more in the course of the next eighteen months, 
and even then almost 80 per cent. of the 
Dominion’s resources will remain for develop- 
ment as demand arises. 








Tratters as “‘ Houses.”—To provide accom- 
modation for men moving from place to place on 
war construction work, the U.S.A. authorities have 
ordered a lot more trailer-huts. As long ago as 
October last, the Government had ordered some 
17,500 trailers and more than 10,000 now have been 
delivered and ied. These trailers are used in 
emergency situations where needs must be met 
before other housing can be constructed. When the 
30,000 vehicles now on order are avsilable, it is 
believed the majority of such emergencies can 

met by moving the trailers from one place to another 





approaching picks was heard and with a crash 





a replica of the existing asset, then should that 


the wall of rock collapsed and the headings were 


as the need arises. 
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The Engineer 


in the British 


Commonwealth 
By AN ENGINEER FROM A CROWN COLONY 


“MHE future of the British Commonwealth 

of Nations, as I am never tired of 
declaring, depends largely on applied science, 
and now, when the old days of territorial 
expansion are over, it is the engineer who is 
the principal Empire builder.”’. 

Those words were spoken by the late 
Lord Tweedsmuir (John Buchan), Governor- 
General of Canada, not long before he died 
in the service of the British Empire. They 
express & conclusion which should be reached 
by any intelligent individual who has 
travelled widely, and who has been able to 
gain even a superficial knowledge of what 
has been accomplished by engineering deve- 
lopments in the many lands which form what 
is now often called the British Common- 
wealth (although many of us are proud to 
call it ‘‘ Empire).” 

It would seem logical that, if we want to 
build a really first-class Empire, we should 


' make a great effort to persuade some of the 


best representatives of the youth of the 
Empire to train for the engineering pro- 
fession. Especially important is it that 
highly qualified engineers should be attracted 
to take service under Governments in all 
parts of the Empire. There was sound 
common sense in the old Chinese axiom that 
the most intellectual members of the nation 
should be attracted into the service of the 
State. Recent correspondence in this journal 
shows that, in general, the salaries paid to 
engineers prove that the cost of training is a 
bad investment. That is very true in the 
case of engineers in the service of the British 
Government. 

Engineers will not be eager to enter Govern- 
ment service unless there is a great improve- 
ment in the status and salaries offered to 
them. My experience of the conditions 
granted to engineers in the Crown Colonies 
has convinced me that the reason there was, 
in recent years, a difficulty in filling vacancies 
in the Public Works Departments of the 
Crown Colonies was because there was a 
marked difference in the status and salaries 
offered to engineers and those granted to 
administrative officials. 

Engineers and scientists will be inclined 
to agree with Professor H. J. Laski, who was 
a member of Government Committees and, 
for sixteen years, of the Civil Service Arbi- 
tration Tribunal. He states: “I can claim 
only that for over twenty years the study of 
the Civil Service, here and abroad, has been 
a considerable element in my professional 
duties.” He expresses his profound 
admiration for the incorruptibility of the 
Civil Service of this country.” He then 
says: “The administrative class, above all, 


has shown an absence of imagination and 


audacity, an unwillingness to press for 
experiments proportionate to the urgency, 
which make a new Bentham one of the 
supreme requirements of the post-war age. 
.. . The major assumptions of the important 
officials are roughly those of the ruling class 
in Great Britain; and they do not easily 
incline either to policies or methods which 
might disturb the comfort or confidence of 
that class. They have competence, tact, and 
a real zeal for administrative on ; 


but they regard all principles to which they 
are unaccustomed, all experience alien from 
their own, as dangerous and impracticable.” 
The administrative officers in the Crown 


Colonies had those defects. It surely was 
largely due to their profound ignorance of 
scientific principles, 

It is, however, only right and proper to 
state that, in all my long experience in 
Crown, Colonies, there was never evidence, or 
even a rumour, of corruption amongst the 
administrative officers. That is a very great 
asset for the Empire. 


Tue IMPORTANCE OF THE MECHANICAL 
OUTLOOK 


During recent months there have been 
welcome signs that some politicians and 
influential journalists have realised that 
better prospects and more executive authority 
should be given to engineers. The Air 
Correspondent of The Evening Standard, 
Major Oliver Stewart, made an emphatic 
demand for ‘“‘the mechanical outlook” in 
all Government Departments (23/6/42), He 
compared a German pre-war racing car team 
with an English rival team, stating that the 
German car was refuelled and had the wheels 
changed “ in about one-fifth of the time taken 
by the English machine for the same work. 
It ought to have been, but was not, a warning 
to us of how the Germans would run a 
mechanical war.’’ He continued later: “‘ In 
all branches of the Services, but in the air 
first and above all—because there are the 
biggest opportunities—the mechanical out- 
look must be cultivated.” 

It is curious that both the Admiralty and 
War Office have succeeded in keeping engi- 
neers in a subordinate position which deprives 
them of a voice during the meetings of the 
Boards which control the Royal Navy and 
the Army. 

The R.A.F. executives seem to be more 
aware of the importance of “ the mechanical 
outlook ’’ than the admirals and the generals. 
Air Chief Marshal Sir Hugh Dowding 
recently said that “as in 1940, we were 
bound to be fighting against superior 
numbers, technical superiority was essential 
for the R.A.F. The ‘ Hurricanes ’ and ‘ Spit- 
fires’ were better than the ‘ Messerschmitts’ 
and other enemy machines, and although the 
Germans had lessened the gap since that 
time, we still retained a definite lead. We 
must retain this technical superiority at all 
costs.”” We must therefore persuade the most 
intellectual members of the community to 
qualify for the work. 


ENGINEERS IN PARLIAMENT 


Major Stewart asked—in heavy t 
* Is there a mechanic in the House?” We 
may suppose that he meant “Is there a 
mechanical engineer in the House ? ” 

It is strange that many people fail to 
realise that a mechanical engineer has had, 
in addition to the training in the workshops, 
@ long period of study of the scientific prin- 
ciples upon which his work is based. It is 
true that there have been some prominent 
engineers, who had very little training in 
scientific principles. That was not uncommon 
in the early days of the industrial revolution. 
In my generation, the success of such men 
has invariably been due to exceptional 
ability for executive work or a flair for 
finance. Every year that passes makes it 
less likely that engineers will become pro- 
minent in the profession unless they have 





had a thorough training in the scientific 














principles of their work. There has been a 
rapid evolution—almost a revolution—in 
applied science, which has made it essential 
for engineers to have an academic training. 
The senior engineering institutions insist 
upon a knowledge of certain scientific prin- 
ciples as a qualification for membership. 

It is probable that “a mechanic in the 
House ’’ would be of more service to the 
Empire than a clever-ignorant politician who 
has no “mechanical outlook.” A pro- 
fessional engineer, however, would be better 
qualified than a mechanic to take a wider 
outlook on matters connected with applied 
science. He would, for example, be in a 
stronger position to urge the reforms needed 
in the educational institutions from which 
influential Government administrative offi- 
cials are recruited. He would be able to 
contribute constructive ideas concerning the 
post-war period, especially in connection with 
transport and the development of the latent 
natural resources of the Empire. 


ENGINEERS GET THiInas Done 


It was encouraging to read in a rather 
academic journal, The Spectator (27/2/42), a 
comment by the popular journalist “ Janus,” 
who very seldom, if ever, previously had made 
any reference to engineers in his weekly 
“Spectator’s Notebook.” But the dis- 
appearance of Lord Reith from the ranks of 
prosane stimulated him to write this 
paragraph :— 

“There is one characteristic of engineers, 
as contrasted, for example, with lawyers. 
They get things done or made ; that is their 
business in life. Lord Reith was once an 
engineer. Familiarity with blue-prints no 
doubt fits him to some extent for the direc- 
tion of Works and Planning, but drive and 
vigour, qualities which the first Director of 
the B.B.C. sses in a marked degree, are 
needed even more for helping to win the war 
than for preparing to rebuild after the war. 
That may be worth remembering when the 
next ministerial shake-up comes. A man who 
has been general manager of Beardmores, 
and chairman of British Imperial Airways, 
can hardly be short of executive ability,” 

He then comments: “ It may be that the 
Prime Minister has something of importance 
in reserve for the late Minister of Works and 
Planning. If he can afford to dispense 
altogether with men with such records and 
qualifications, we must be considerably richer 
inexecutive talent than any visible indications 
would suggest.” 

When we remember the considered belief 
of that experienced and successful adminis- 
trator, Lord Tweedsmuir, who said, ‘It is the 
engineer who is the principal Empire builder,” 
it is indeed strange that engineers have had 
very little authority in British Government 
circles. It is remarkable that the adminis- 
trative officials of the Empire should be, with 
rare exceptions, entirely ignorant of applied 
science. 

A statement made by the President of the 
Board of Education reflects the curious 
attitude of mind of many of those who decide 
the conditions of service for engineers in 
Government employment. At Harrow he 
said: “If you have had a proper education 
in Latin, you can, so to speak, take the 
internal combustion engine in your stride.” 
Concentration at school on dead languages, 
in Britain, has something of the same effect 
as concentration on the Chinese classics had 
upon the Chinese officials of the nineteenth 
century. It made them oppose any innova- 
tions in the national life of China. 


AN OVERDUE REFORM 


The administrative officials of the British 
Government are invariably recruited from 
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the public schools and either Oxford or/ previously referred to cannot be due to the| Colonial Civil Service graduated at Oxfon 


Cambridge University. It has been said 
that “‘ caste survives in its worst form to-day 
only in India and England.” Of the thirty- 
nine principal officers in the Home Civil 
Service in 1939, twenty-four were at Oxford, 
ten at Cambridge, and five at other universi- 
ties. It is not too much to suggest that those 
principal officers exerted a profound influence 
upon Cabinet Ministers. 

A few years ago:the old system of selection 
by examination results—a system copied 
from the Chinese about eighty years ago— 
was abolished. The new method of selection 
is very much better, for it often happened 
that a candidate who was high up on the 
examination list had not the personalit 
essential for a man with executive authority. 
That was particularly noticeable in the Crown 
Colonies, where the natives quickly recog- 
nised any lack of personality in the make-up 
of an administrative official. 

Under the reformed system of selection, 
candidates were required to have an honours 
degree of a British University. They had to 
submit records of their careers at school and 
in the university ; this enabled the selectors 
to determine qualifications for leadership 
and also to decide whether the candidate 
would be a “ good mixer.” It was a successful 
reform. 

It is notable that there was keen competi- 
tion in recent years to enter the ranks of the 
Home and Colonial Civil Service ; that was 
in striking contrast with the absence of 
candidates for the Public Works Departments 
in the Crown Colonies. 

The successful candidate for the Home 
Civil Service, unfortunately, did not receive a 
post-graduate glimpse at scientific subjects, 
but he did obtain a living wage. When the 
candidate for the Colonial Civil Service had 
been selected he was sent, for an academic 
year, to do post-graduate work either at 
Oxford or Cambridge. The cost of that post- 
graduate training was borne by the Crown 


Y| prospects for 1939 are somewhat worse. 


lack of opportunity in Malaya for carrying 
out engineering works.” 

In the 1938 Report there is a paragraph 
which explains why “the long hours and 
overtime ” for engineers were their “ inevit- 
able fate.” It states :— 


“Comments were made in last year’s 
Report on the difficulties being experienced 
in securing and maintaining an adequate 
number of civil engineers for duty in the 
service. These difficulties became intensified 
during the year under review, which has ended 
with a greater number of deficiencies than it 
began. ... There were upwards of ten duty 
posts vacant throughout the year, and 


Renewed representations were made during 
the year with a view to attracting more 
recruits and obviating resignations and 
premature retirements.” 

Since the opening up of the Malaya 
Peninsula for mechanical transport and the 
supply of electric power, air conditioning, and 
other amenities provided by applied science, 
life in Malaya was pleasant for Europeans 
who could afford these amenities. 
It was a fact that “‘ resignations and pre- 
mature retirements ” from the P.W.D. were 
not unusual in at least one other Colony and 
probably in several others. During more 
recent years some of the Crown Colony 
P.W.D. engineers had high professional 
qualifications, but that was not the case 
thirty years ago. It placed the engineers at 
@ social disadvantage as compared with the 
administrative officials. 


THE Post-waR WORK FOR ENGINEERS 
In any 


available great quantities of raw materials 


or Cambridge. 

Words written by the eminent American 
philosopher, R. W. Emerson, nearly 4 
hundred years ago, after he had stayed in ong 
of the colleges, seem to be almost applicabl 
to the Oxford of to-day. He wrote :— 

“On every side Oxford is redolent of age 
and authority. Its gates shut of themsolyg 
against modern innovation. I do not know 
whether the Ptolemaic astronomy does not 
still hold its ground against the novelties of 
Copernicus.” 

Lord Nuffield—an engineer—has done 
much to improve medical science by gifts to 
Oxford University, but the old traditions 
are retained in many of the colleges. 

Until it is compulsory for candidates apply. 
ing for vacancies in the Home and Colonial 
Civil Service to have had some training in 
science, the British Empire will suffer 
because, as Professor Laski says, “the 
administrative class, above all, has shown 
an absence of imagination, an unwillingness 
to press for experiments proportional to the 
urgency.” 


THE SELECTION OF GOVERNMENT ENGINEERS 


It would seem reasonable to believe that 
if, in general, the conditions of service for 
Government engineers were about the same 
as those granted to administrative officials, 
the method of selection should be the same 
and facilities should be provided for a year’s 
post-graduate training. The qualification 
of an honours degree in engineering, and the 
record of the candidate’s career at school and 
in the university, should also be submitted 
to the same sort of scrutiny that has proved 


to be so successful in selecting men with the 
post-war reconstruction system | personality re 
there will be the urgent demands for qualified | is fairly certain that there would be no lack 
engineers in formerly sparsely inhabited|of candidates for engineering appointments 
parts of the earth. Mechanical transport and| under Governments if these arrangements 
power-driven mechanism will soon make| were made. 


quisite for administration. It 


The most humiliating of the conditions of 








Colony to which he was allotted. It there-|that can 
fore happened that the young graduate of, | Colonies. 


say, twenty-one years of age was able to 


Service. 


The post-graduate course for the Colonial | stition. 


Administrative Service was excellent; it 


these officials. 


1939 by the Director-Adviser of the Public] transport. 


Works in Malaya the following statements 
were made :— 


acknowledged and appreciated.” 


trative officials who fix the salaries and 
arrange names for the honours list. 


interesting career for young engineers, and 





be 


L A Raffles, the founder of Singapore, sug- 
support himself and was no longer a financial | gested, more than a hundred years ago, that 
burden on his parents. No doubt that was}, basic principle of British administration 
a factor which made parents keen on seeking | should be that of trusteeship for the natives. 
a career for their sons in the higher Civil| British administrative officials have in vary- 
: ing degrees implemented that suggestion. 

Very few engineers are able to support|The Atlantic Charter proposes that the more 
themselves in the same style as these young] prosperous nations should improve the 
civil servants, at about the age of twenty-one | standard of life for those people who are 
years. cursed with poverty, disease, and super- 


Servi 3 It is difficult to foretell what arrangements 
included such scientific subjects as anthro-| will be made, in the post-war era, for the 
pology, tropical hygiene, and tropical agri-| administration of the huge territories that 
culture. The only engineering subject of| lie between the mountain ranges of S.E. Asia 
study was surveying. Perhaps it wasassumed|and the Indo-Pacific 
that these young men “could take the} majority of the inhabitants of these regions 
internal combustion engine in their stride ” | exist in conditions that produce malnutrition, 
without any instruction. A knowledge of| disease, and superstition. 
power-driven machines would be valuable for | thousands of square miles of fertile land and 
: _ |great natural resources awaiting develop- 
In the last of the annual reports issued in| ment by means of mechanised power and 


The industrial revolution of the early 
nineteenth century enabled Great Britain to 
“ Long hours and overtime for some reason | recover from the cost of the Napoleonic wars 
seem to be the inevitable fate of this Depart-|and to become more and more wealthy as 
ment, but, as always, they have been cheer-|mechanism developed. A similar result 
fully given—a fact which is gratefully | should take place in Asia this century, in the 
post-war era, but it will be possible only by 
There was no tangible evidence that it was|the careful planning of engineering works in 
acknowledged, or appreciated, by the admins- | the tropical areas of the Empire. 
That belief urges us to hope for reforms, 
not only in the status, and perhaps the train- 
The Malaya P.W.D. report said :—“ There | ing, of Government engineers, but also in the 
is no doubt that the service provides anj education of administrative officials. 
It has been mentioned above that nearly 
the difficulty of obtaining suitable recruits | all of these administrators in the Home and 





obtained from the 


Ocean. The vast 


Yet there are 


service for engineers which obtain in practice 
is the very limited authority allowed to them. 
It was not my privilege to be a Government 
servant, but it was often my duty to make 
suggestions for improvements in local affairs 
to P.W.D. officials. Directors of the P.W.D. 
invariably informed me that it would take 
months before it was possible to obtain 
permission to make a comparatively small 
expenditure. They spoke of the tortuous 
methods, including minutes commented on 
by administrative officials much younger than 
themselves. Nowadays, when we read of the 
astronomical sums spent by the nations of 
the British Commonwealth, it reminds me 
of the long delay in obtaining permission to 
spend relatively small sums on urgently 
needed engineering works, such as would 
provide, for instance, a pure water supply in 
a Crown Colony. 

The Director of the P.W.D. ranks below 
the Colonial Secretary, Colonial. Treasurer, 
Attorney-General, and probably other 
officials. Traditions’ in the Government 
service remain effective for a very long time. 
In the first version of the Colonial Regula- 
tions (1837) there is given a list of the prin- 
cipal officers of a Colonial Government. 
Thirteen appointments are mentioned, com- 
mencing with that of Lieutenant-Governor 
and ending with that of Surveyor-General, a 
title subsequently changed to D.P.W. Several 
principal legal officers, the Auditor-General, 
the Commissioner of Crown Lands, the 
Collector of Customs, and the Comptroller of 
Customs, all had precedence of the Surveyor- 


those days, but it is a fact that, even so, the 
status and the restriction of executive 





authority of the D.P.W. up to the outbreak 


General. There have been amendments since | 
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of war (1939) was a cause of delay and 
jnefticiency. 

This superiority in status and salary 
enjoyed by the administrative officials—“ the 
heaven born,” as the natives in Malaya call 
them—has a most unfortunate effect upon 
natives who aim at desk jobs and are led to 
despise engineering and other practical 
careers. 

The outlook of those in the administrative 
service of the British Empire has not, on the 
average, Changed a great deal since 1837, in 
spite of the tremendous development in the 
speed of ocean travel, of expenditure on 
public works, and the effect of increased 
facilities for communications, such as cables, 
wireless, &c. 


P.W.D. SALARIES AND PROSPECTS 


When we investigated the prospects of 
those who enter the administrative depart- 
ments in @ famous Crown Colony, it was 
practically certain that every one of them 
would automatically rise to the position of 
what was known locally as ‘‘ Class I Cadet,”’ 
at about the age of forty-five years ; in one 
Crown Colony all of them received a (maxi- 
mum) salary of £1800 a year, with pension, 
&e.. It seemed to me, as a result of my 
inquiries, that the ‘ Class I Cadet ” reached 
his salary of £1800 a year at an age at least 
five years junior to that of the D.P.W. The 
(maximum) salary of the latter was £1800 
a year. There was the possibility for the 
“Class I Cadet ” of securing the position of 
of Colonial Secretary (worth about £2400 per 
annum) or even Governor (£6000 per annum), 
a possibility as good as that of the engineer 
rising to D.P.W. 

In general, the salary of the P.W.D. engi- 
neer was, age for age, about 70 per cent. of 
that granted to the administrative officials. 
The law officers had higher salaries than the 
P.W.D. engineers. 


with an experienced administrative official 
in a Crown Colony. My friend argued that 
clever engineers were badly needed in the 
outposts of the Empire, and he would like 
his son, then at school, to join the P.W.D. 
rather than any other branch of the Govern- 
ment service. Although he realised that the 
salaries were poor, he had rather old-fashioned 
ideas about “bearing the white man’s 
burden ”’ and the satisfaction of constructive 
work rather than administrative duties. 
After agreeing with much that my friend said 
in favour of service in the P.W.D., the old 
administrative official replied: ‘‘ Yes, yes, 
that’s all true enough, but you have omitted 
one very important fact. It is that the 
P.W.D. engineers get the kicks and the 
administrative fellows give them.” 

The reader will naturally expect suggestions 
to remedy this unsatisfactory state of affairs. 

The most obvious procedure is for the 
Councils of the Institutions of Civil, Mech- 
anical, and Electrical Engineers to use their 
influence in the attempt to bring about 
reforms. There is also agitation in the Press 
and in Parliament, but that is not easy to 
accomplish. 

It is of great importance, for the economic 
development of the Crown Colonies, that, 
every year, a proportion—say, about one- 
third—of those selected for the adminis- 
trative branch shovld be graduates in engi- 
neering. That suggestion will shock the 
senior administrative officials in Whitehall 
and in the Crown Colonies, for they are very 
apt to think of the engineer of to-day as a 
rather educated plumber. 

Yet it must be apparent to anyone, who 
has not the outlook of past generations, that 
Lord Tweedsmuir stated a fact obvious to 
all really educated men when he said: “The 
futvre of the British Commonwealth of 
Nations depends largely on applied science, 
and now, when the old days of territorial 
expansion are over, it is the engineer who is 





A friend of mine discussed this subject 


the principal Empire builder.”’ 








Steel-Making Expansion in. South Africa 


(By Our South African Correspondent) 


INCE the Iscor works of the South African 

Iron and Steel Industrial Corporation began 
manufacturing operations at Pretoria some 
seven years ago, the ever-inci easing demand for 
steel has necessitated plant capacity being 
enlarged from time to time and in practically 
every section. In the case of the blast-furnace 
department, it was found necessary to construct 
a second furnace, complete with ancillary plant, 
within two years of the first unit going into 
operation, and now work is proceeding actively 
on the building of a third furnace, which, when 
completed, will raise the potential output of 
pig iron to well over three times the tonnage 
envisaged when the steel works was planned a 
decade ago. Increasing engineering facilities 
have made it possible for a very large propor- 


. tion of the Iscor No. 3 furnace plant to be made 


in South Africa. All the refractories, fully 
90 per cent. of the platework and structural 
steelwork, together with many of the mecha- 
nical parts and electric cables are now being, 
or will be, made in South African workshops. 
The new blast-furnace will be similar in 
design to furnaces Nos. 1 and 2. The height 
of the furnace will be 86ft. 6in. and the hearth 
diameter 16ft. lin. It is designed to produce 
600 tons of metal per day. Concrete bins, two 
scale cars, the usual slag and metal ladles, a 
washing plant for the gas consisting of two 
Lymn washers and three Theisen disintegrators, 
will be installed. The furnace will be filled by 
double skip hoists on a McKee revolving top, 
and special provision is being made to screen the 
coke as it is weighed, thus doing away with the 


screening at the coke ovens. The installation 
of thickeners and pumps to deal with the 
sludge from the gas plant is also being con- 
sidered. The fire-brick lining of the furnace 
will weigh about 1150 tons, and bricks of local 
manufacture will be used, while three hot-blast 
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stoves and a brick chimney are also in course of 
construction. 

Of the iron ore to be used in the furnace—as 
in the case of the other two—82 per cent. will 
be obtained from the high-grade deposits on the 
Crocodile. River at Thaba-Zimbi, Rustenberg 
district, and 157 miles by rail from Iscor. The 
remainder of the ore is obtained from an open 
quarry in the Pretoria series of the Transvaal 
geological system, and approximately 1 mile 
from the Iscor works. The use of the ore from 
the Pretoria quarry is necessary because of the 
high percentage of metallic iron in the Thaba- 
Zimbi ore, making it necessary to introduce 
silica to produce the necessary physical con- 
ditions of the slag. The two iron ore deposits 
are estimated to contain 155 million tons of ore, 
of which the Crocodile deposit contains as 
much as 66 per cent. of iron and the Pretoria 
deposit approximately 50 per cent. The ore 
obtained from Thaba-Zimbi resembles the well- 
known Krivoi iron ore and the percentage of 
iron is the highest known. 

The blast-furnaces use both dolomite and 
limestone as fluxes. Dolomite is obtained from 
the quarries on the Corporation’s own property, 
about 3 miles from the works, whilst limestone 
is obtained from the Marble Hall property, 
about 80 miles from the works. Manganese is 
also obtained a short distance from the works. 

In view of the large increase in the quantity of 
iron ore which will be required when the new 
furnace is brought into production, consider- 
able extension is now proceeding at Thaba- 
Zimbi. It may be added that fluorspar, fire- 
clay, and silica bricks. are obtained from 
Warmbaths and Vereeniging, while chemicals, 
such as hydrochloric. acid, are made at 
Modderfontein. 

In conjunction with the new furnace there 
will be a new coke oven battery and extensions 
to the existing by-products plant. The battery 
will consist of forty-five top-charged Becker 
combination regenerative ovens, with complete 
coal and coke-handling and by-products plant. 
The designed normal capacity of the forty-five- 
oven battery is 960 tons of coal a day, or approxi- 
mately 25 per cent. greater than that of the 
fifty-seven-oven stamp charged battery pre- 
viously installed, in spite of the fact that the 
ovens in the first battery were of the largest 
size practicable for stamp operation. 

The coal used for coke making has so far 
been a blend of 75 per cent. Transvaal and 
25 per cent. Natal coal, both these coals being 
washed and having approximately 10 to 11 per 
cent. ash and 33 to 34 per cent. volatile matter 
(dry basis). . From experience gained with the 
first battery, the possibility of producing a satis- 
factory metallurgical coke from the Transvaal 
coke in top-charged ovens was considered to 
justify further investigation, and a quantity of 
these coals was sent to England and carbonised 
in top-charged ovens. As the results were 
encouraging, it was decided to carry out further 








experiments in this country. The chief prob- 
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lem to be solved was the relative significance 
and effect on furnace operation of coke possess- 
ing varying porosity, abrasion, and shatter 
figures. These investigations were conducted 
solely with a view to producing coke suitable 
for conditions in the furnaces as they exist at 
Pretoria. The coke would not necessarily 


from coking Transvaal coals in England, 
together with actual furnace results obtained 
in this country when using stamp-charged, 
beehive, and a combination of these cokes, led 
to the decision to adopt top-charging for the 
completed extensions. 

It was decided that whilst carrying out these 
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New HEAVY STEEL FOUNDRY AT PRETORIA 


be considered satisfactory under European 
conditions. 

To assist in studying cokes with these varying 
properties, a special beehive oven was built at 
Pretoria. It was designed with sole flues, a 
regenerative system for heating the incoming 
air, and with thermo-couples at various depths. 
The oven was built throughout of refractory 
concrete. It gave very valuable information, 
which, in addition to the knowledge gained 








large extensions certain alterations and addi- 
tions should be made to the existing by-products 
plant to bring it in line with the best modern 
practice, as the scope for the marketing of by- 
products in the Union is a very important factor, 
from the economic aspect, of the Iscor coking 
plant. In this connection (particularly as 
regards benzol and ammonia recovery) it should 
be borne in mind that Pretoria is approximately 


— 


with the very high summer sun temperature 
presents many problems and difficulties whigh 
are not found in plants situated in more norma] 
altitudes and temperate climates. 

Additions are also being made to the steg) 
melting plant, embracing an acid Bessemer plant 
with two 25-ton converters, a 760-ton inactiys 
mixer, and two additional 110-ton cranes, 
Further, a 200ft. extension to the existing 
casting bay will form a new heavy steel foundry 
for the production of heavy steel castings. Ip 
the rolling mills department a 140ft. extension 
is being provided at the east end of the rail 
finishing bay. In the sheet mills department 
the bar stock bay is being extended 160ft. and 
a small extension to the north bay is being pro. 
vided to house the scrap baling press, which 
had to be moved in order to accommodate the 
Bessemer blower plant. The power station 
extensions include additions to the boiler-houge 
and switch-house in order to accommodate the 
new boiler and for the rearrangement of the 
switchboard necessitated by various plant 
extensions. 


A Great New STEEL WorKS 


As the present works at Pretoria have almost 
reached the limits of possible extensions on the 
site, the Corporation has for some time past 
been considering the possibilities of erecting a 
completely new works on some other site. In 
view of the extent to which industrial develop- 
ment in South Africa is bound to increase in the 
comparatively near future, decisions have now 
been made which, it is expected, will enable 
Iscor to develop its steel-making capacity to 
meet all requirements as they arise. 

After a very comprehensive investigation of 
the situation as regards steel consumption and 
sources of supply of raw material, and also of 
suitable ground for the building of a works of 
the ultimate dimensions envisaged, the Corpora- 
tion has purchased a large area of ground not 
far from Vereeniging. The site should meet all 
future needs and should give adequate space 
for the construction of all the many accessories 
necessary for a large works, such as housing 
estates, sports facilities, health services, native 
locations, &c. It has a frontage along the River 
Vaal of some 5$ miles and the ground rises 
gently from the river to the position chosen for 





4600ft. above sea level, and this, combined 


the new works, which is about 6 miles from the 
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Vaal and the same distance from Vereeniging. 

The site for the works is practically level and 
is of sufficient area to permit of the construction 
of coke ovens, blast-furnaces, steel melting 
shop, rolling mills, and all other departments 
on a scale which will give an ultimate steel- 
making capacity of at least 1,000,000 tons of 
ingots per annum. If this capacity is not suffi- 
cient, there will still be room to build another 
works of equal size in the same area. Trial 
borings over a large area have been made and 
it has been proved that over the area chosen 
the ground can carry at least as heavy loads per 
square foot as can be carried on the ground at 
Pretoria. 

One of the problems at Pretoria which has 
confronted the Corporation from the beginning 
has been the question of water supply, and it 
has always been necessary to take great care 
that no water should be wasted in any part of 
the works. The question of adequate water 
supply has been one of the main considerations 
which have led to the choice of the ground at 
Vereeniging, as the Vaal River provides an 
ample supply of water of good quality, both 
for industrial and domestic use, and it is con- 
sidered that sufficient resources are available 
to meet all possible future development in the 
area. Another important point in the case of 
works of the dimensions now contemplated is 
to make certain that there will never be a 
shortage of electric power supply. While a 
steel works is itself capable of generating an 
appreciable quantity of the electricity required 
to run the works, it is usually found that the 
gases can be more economically employed for 
heating in the works and that it is advantageous 
to have available an external source of power 
supply of sufficient capacity for all possible 
needs. Such an external source is available at 
Vereeniging in the shape of the large power 
station at Vereeniging itself, together with the 
yet larger power station at Klip River, and in 
the not-too-distant future the new power 
station to be built in the Free State, just on the 
other side of the Vaal River. Power lines from 
the stations already run across the Corporation’s 
ground, and can be extended to supply all the 
power which will be needed in the future. In 
addition to these advantages, the site chosen is 
within a comparatively short distance by rail- 
way from Johannesburg, with ite ever-growing 
demand for steel, and there is also the growing 
industrial development in the Vereenigi 
area, where new industries are being starte 
and existing industries expanded to meet the 
needs of the country as a whole. These indus- 
tries will also form sources of supply for many 
of the Corporation’s own requirements, to their 
mutual benefit. 

The Iscor works at Pretoria took several 
years to complete and the building of the new 
works and all the necessary housing, &c., will 
require at least as long a time—the estimate is 
roughly five years. The Corporation has there- 
fore decided to proceed in the first instance 
with the construction of a heavy plate mill and 
such works services as are required for its 
operation. These include water and power 
supplies, railway tracks, offices, stores, engi- 
neering shops, and so on, and the preliminary 
work in this connection has already been begun. 
The plate mill will have an initial output capa- 
city of 100,000 tons of finished plate per 
annum, and plates up to 7ft. wide by about 
lin. thick will be rolled. The design of the 
mill will be such that when the next stage of 


. development is decided upon, the mill will form 


the first unit of a semi-continuous hot strip 
mill plant, which will be able to produce the 
necessary thin strip for manufacturing black 
and galvanised sheets, tinplate, hot and cold- 
rolled strip, &c. 

When this stage of production begins there 
will require to be built at the new works a coke 
oven battery, a blast-furnace, steel-melting 
furnaces, and mixer, and a slabbing and bloom- 
ing mill. All auxiliary services will also require 
to be developed or added accordingly. Until 
such time as these departments are built, the 
plate mill will be supplied with cold slabs rolled 
on the new cogging mill, which is to be installed 
at Pretoria at the same time as the plate mill 
at Vereeniging. The additional steel for these 
slabs will be provided by the new Bessemer 


plant which is being built as an extension to 
the Pretoria steel melting plant, and which, 
when completed, together with the third blast- 
furnace, will increase the output of ingots to 
about 600,000 tons per annum. As the demand 
for steel increases the various departments of 
the new works will be enlarged and the lay-out 
of the plant will permit of extension in all 
departments up to the following limits :— 

Coke Ovens.._Seven complete batteries, each 
of 600-700 tons coking capacity per day. 

By-product Plant._‘Thtso or four complete 
units to deal with all the by-products from the 
above-mentioned coke oven batteries. 

Blast-furnaces.—Four blast-furnaces, each of 
700-800 tons output per day, and complete 
with stock yard, gas-cleaning plants, blowers, 
boilers, pig-casting machines, and all other 
auxiliaries. 

Steel Plant.—This will eventually be a com- 
bined Bessemer and open-hearth equipment 
on the same lines as at Pretoria. At least seven 
open-hearth furnaces can be built with the 
accompanying Bessemer converters and mixers, 
and all necessary mould yards, stripper bays, &c. 

Rolling Mills.—The lay-out chosen enables 

rolling mills for many varied products to be 
built as. required. There is provision for a com- 
bined blooming and slabbing mill at the 
beginning, with a separate blooming mill as 
the other mills are installed. The finishing 
mills will include a medium plate mill, a semi- 
continuous hot strip mill for sheets and tin- 
plate, heavy and light section mills for struc- 
tural sections, rails, &c., merchant bar mills, and 
if conditions in South Africa should require it, 
a wide plate mill capable of rolling the heaviest 
plates likely to be called for. 
It has already been mentioned that increasing 
engineering facilities have made it possible for 
a very large proportion of the Iscor No. 3 furnace 
plant to be made in South Africa, the major 
portion of it by the Corporation itself. It is 
intended that the same procedure shall be 
adopted, so far as possible, in the manufacture 
of the plant required for the new works, and 
only such parts will be obtained from overseas 
as cannot be made in this country. As time 
goes on and the manufacturing capacity of the 
country increases, the policy will become more 
and more effective, resulting in steadily increas- 
ing employment in the whole engineering 
industry throughout the Union. The neces- 
sities of the war have taught engineers out here 
that nothing is impossible of accomplishment if 
the desire to accomplish it is strong enough, 
and the same applies equally in peacetime. 
By the time the new works has been developed 
to the dimensions indicated herein, the numbers 
of employees will have risen until it far exceeds 
that obtaining at Iscor at present. The Cor- 
poration has not been unmindful of this aspect 
of the proposed developments, and it has 
devoted a considerable amount of attention to 
the question of housing the population which 
will gradually be collected together in the new 
area. Housing schemes on the most modern 
lines are being prepared, and will be put in hand 
to meet all requirements as they arise. 

For many years the mining of gold has been 
the principal source of wealth in South Africa, 
but to get gold one must have steel in many 
forms, and as the country has available enorm- 
ous supplies of first-class iron ore, it is only 
natural that these supplies should be made use 
of to the full. World conditions are rapidly 
becoming such that the Union must become 
more and more self-supporting in every possible 
direction, and it is no idle dream to foresee the 
existence in South Africa of an iron and steel 
industry, with all its accompanying subsidiary 
industries, of ® magnitude even greater than 
has been foreshadowed in this article. 

Acknowledgments are due to Mr. W. J. 
Lamont, the commercial manager of Iscor 
works, and Mr. C. D. Terry, manager of the 
Iscor coke ovens, for supplying much of the 
information presented in this article. 








Propucer Gas-cum-DigsEL O1m.—By early 
summer the Glasgow Corporation transport depart- 
ment hopes to have forty-seven buses—about 10 per 
cent. of its fleet—running on a combination of 





diesel oil and producer gas, in place of diesel oil only. 


** Resilitex ”’ 


THERE have just been sent to us some sainples 
of a material named “ Resilitex,” made by 
Listers, of Bradford. This material, as its name 
implies, is a resilient woven textile, and, it is 
claimed to have a performance almost identical 
with that of. sponge rubber, together with certain 
specific advantageous qualities of its own that 
make it much more than a mere substitute. The 
resilience of the “pile” of a carpet will be 
familiar to everyone. Judging by the 
appearance of the samples sent to us, [it 
is upon that kind of resilience that the 

















Five-Pry “ RESILITEx’’ 


material depends for its qualities. The “pile,” 
as will be seen from the engraving, is 
sandwiched between “backing” material. 
‘* Resilitex ’’ is made in unit sheets, 20 yards 
long, 48-80in. wide, and 0-3in. thick. By 
bonding sheets together with fireproof cement 
any desired thickness can be obtained, and the 
sheets can be cut to almost any shape or size, 
bent round corners, or shaped as moulded cases. 
The material is made in five grades with differing 
resilience. Curves reproduced below compare 
its resilience with sponge rubber and various 
kinds of felt, from which the resemblance 
between grade 3 and sponge rubber will be 
observed. 

“ Resilitex ” obviously has applications for 
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Comparative rate tests on :— 

. Sponge rubber. 5. Grey felt. 

‘* Resilitex,” Grade 3 (three-ply). 6. Brown felt. 

Gunner’s head pad (three-ply). 7. Flock felt. 

** Resilitex,”’ Grade 1 (three-ply). 8. White felt. 


RESILIENCE OF VARIOUS MATERIALS 
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de-vibration, shock absorption, &c., and we are 
informed that it is already in use to specifica- 
tions by the Ministry of Aircraft Production, 
Ministry of Supply, and the Admiralty. It is 
porous to air, but an impermeable coating can 
be applied to the exterior surface if desired. Its 
weight, in comparison with sponge rubber of 
approximately the same resilience, is about one- 
half, a matter of some interest and importance for 
applications in aircraft and transport generally. 
The firm informs us that a sample of “ Resili- 
tex” passed a test representing fifteen years’ 
wear in the seat of an omnibus and was in gocd 
condition at the end. It consisted of the appli- 





cation of a pressure of 280 lb. per square foot 
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at a rate of sixty-three beats per minute for 
150,000 depressions to a three-ply pad which 
compressed from 3in. to 2}in. under load and 
to.a two-ply pad which compressed from 2 in. 
to ljin. The material clearly has heat insulating 
properties. It is claimed also to be unaffected 
by petrol or oil, to be water resistant, to be anti- 
verminous, and to be fireproof and mothproof. 
By a special process a thin covering of sponge 
rubber can be applied if desired. 

The material obviously has applications in 
seating materials, mattresses, shock pads, 
insulators, and the like, for all of which it has 
already been used. It is by no means impossible 
that it may be suitable also for duties more 
directly connected with engineering. 








An Atomic-Hydrogen Welding 
Equipment 

MANUFACTURERS of welding equipments have 
recently had to meet heavy demands and to 
devise means of employing alternative materials 
and labour in order to release essential material 
and skilled labour for more vital services. An 
example of this economy is to be seen in the new 
model of the 35-ampere atomic-hydrogen weld- 
ing equipment produced by Metropolitan- 
Vickers Electrical Company, Ltd. In this 
process, hydrogen is forced through the arc 
between two tungsten electrodes in a special 
“torch,” transferring the high are temperature 

















ATOMIC -HYDROGEN WELDING¥SET 


to the actual weld locality and giving the two- 
fold advantage of high welding speed and a 
slow-cooled gas-free homogeneous weld. 

The new model, shown in the accompanying 
engraving, differs from earlier patterns notably 
in the following features :—(1) A tapping switch 
for current tapping selection replaces the plug 
and plug board; (2) the calibrations on this 
tapping switch obviate the necessity for an 
ammeter; (3) the push buttons replace the 
push-button station and its cab-tyre lead. 
The overall effect of these changes is to provide 
a set complete in all essentials, while economis- 
ing in materials and labour in short supply, 
e.g., by eliminating the ammeter. 

Care has been taken in the lay-out of the 
components to ensure ease of operation. The 
value of welding current can be selected by 
means of a hand wheel mounted on the front 
of the case which operates a multi-point tapping 
switch coupled to the tapped reactor, while the 
current selected is shown on an indicator 
immediately above the handle. The “ Start ” 
and ‘Stop ” push buttons for controlling the 
are current are placed near the top of the case, 
so as to be within easy reach of the operator 
when the set is positioned on his left. Imme- 
diately below there is a recess which protects 
the automatic hydrogen valve, and further down 
is the bush gland which admits the cable from 
the welding torch into the set. The position 
of the contactor panel and terminal board 
inside the set permits easy maintenance and 


Electro-Plating on Non- 
Conducting Materials 


ELECTRO-PLATING non-conducting materials, 
such as plastics, wood, cardboard, insulating 
paints, and varnishes ‘and hard rubber, has 
attracted some interest lately as a possible 
method of conserving metals. Furthermore, a 
plated dielectric may in some circumstances 
be more suitable than a solid metallic piece, 
for it may happen that the electrical or physical 
characteristics. of metal are only required at 
the surface of the object in question. Then, 
again, lightness may be a consideration, and it 
is clear that there are advantages in being able 
to combine the lightness and strength of a 
plastic with the properties of a metal, without 
the density of the latter. 

Electro-plating on a graphic film has been 
the subject of experiments for some time, but 
certain difficulties have been encountered. 
E. G. Acheson, Ltd., have investigated graphite 
films in a systematic way for many years. 
They have determined the physical, chemical, 
and electrical properties of coatings formed on 
various bases with their colloidal graphite, and 
have in the course of this work dealt with 
properties as affecting electro-plating. A new 
technique, which represents a step towards the 
solution of the problem of electro-plating on 
non-conducting materials, has been approached 
in two ways. First of all, there is the produc- 
tion of a graphite film of maximum electrical 
conductivity, and, secondly, there is the treat- 
ment of that film to render it as resistant as 
possible to water. 

The maximum conductivity of a graphite film 
depends to a large extent on the basal orienta- 
tion of the flat graphite particles which compose 
the film or coating. Thus, if the colloidal 
dispersion of graphite is applied to a relatively 
rough or porous material, the particles will not 
orientate effectively. The result is that the 
contact between one particle and another will 
not be sufficiently good to give high conduc- 
tivity. This difficulty has been largely sur- 
mounted by applying a material to the rough 
or porous surface which produces a smooth 
exterior. There are several ways of achieving 
this result, one of which is the use of a mixture 
of potassium bichromate and gelatine. When 
potassium bichromate and gelatine are mixed 
together in a solution of suitable strength and 
used to form a film, the latter will harden on 
exposure to light or heat. The film is said to 
be actinically hardening. When this film has 
hardened, the gelatine being rendered water 
insoluble in the presence of potassium bichro- 
mate, and by the action of light, a suitable 
dispersion of colloidal graphite is applied to 
the smooth surface which results. 

By suitable control over the size of graphite 
particles, different ranges of conductivity in 
the graphite coating can be obtained. If the 
latter is quite dry it may be burnished 
further to improve the conductivity, and 
a value of the order of 20 to 30 ohms per 
square inch may be obtained under ideal con- 
ditions. 

The moisture resistance of the coating formed 
by the above technique ean be improved by the 
application of a very thin film of a suitable 
wax. The wax in question may be non- 
conducting, but the use of a sufficiently thin 
film on top of the graphite will be suffi¢ient to 
waterproof the latter without appreciably 
affecting the conductivity normal to the 
surface. This means that electro-plating can 
be carried out on @ graphite film without the 
liquid in the electro-plating bath seeping into 
the film. 

Plating by this means has, we learn, been 
successfully carried out, and the technique can 
be varied to suit local conditions. Thus, copper, 
nickel, and other metals have been deposited 
on wood, plastics, and cardboard. Certain pre- 
cautions have to be observed, as, for example, 
the adequate waterproofing of the back and 
edges of cardboard which are not covered by 
the graphite film. Materials like paper and 
cardboard, as is well known, have a high 
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affinity for water, and tend to swell. 


——— 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 2 
Victoria Street, London, S.W.1. The price of each specif. 
cation ts 2s, 3d. post free, unless otherwise stated, 








BLACK PAINT FOR USE ON IRON AND STEE, 


No. 1070—1942. The purpose of this Way 
Emergency Standard for Black Paint (Tar Base) 
for Use on Iron and Steel is to provide definitions 
of the properties and general composition of tar. 
base black paints for the protection of steel and 
ironwork. The products which are described can 
be prepared simply from materials which are at 
present in comparatively easy supply and give 
satisfactory protection for a reasonable period 
when correctly applied. The protective properties 
of these paints, as with others, are fundamentally 
dependent on-the care taken in application, and 
special attention is therefore drawn to this point in 
an appendix to the specification. Price Is. net 
post free. 

WROUGHT STEELS—AMENDMENT 
1943, TO B.S. 970—1942 


An important addendum has been issued to 
B.S. 970, which provides for three additional steels, 
These steols and their reference numbers are as 
follows :—En. 100: lLow-alloy steel bars for 
machining, obtainable in tensile ranges from 45 to 
65 tons per square inch. En. 101: Carbon man- 
ganese case-hardening steel, with a tensile strength 
of not less than 40 tons per square inch. En. 102: 
Carbon manganese case-hardening steel (for machin- 
ing), with a tensile strength of not less than 40 tons 
per square inch. 

These steels are economical in their use of alloy- 
ing elements, and it is therefore strongly urged that 
they should be used wherever possible in place of 
steels of corresponding tensile strength which are 
more highly alloyed. The specifications for these 
three steels are issued in the form of a leaflet under 
the reference No. PD 69. Price 6d. each. 


No. 1, 





STANDARD DRILLING JIG BUSHES 


No. 1098. This War Emergency Specification 
relates to the dimensions of drilling jig bushes and 
covers press fit bushes, renewable bushes, and liners 
for renewable bushes for drill sizes up to lZin. It 
is primarily concerned with such dimensions of the 
bushes and liners as are necessary to secure inter- 
changeability and satisfactory performance, and 
for this purpose complete tolerances are included. 
Details of the forms of the heads of headed bushes 
and of the method of securing slip and fixed renew- 
able bushes have been intentionally omitted, in 
order to accommodate the diversity in present 
practice and to permit of development in design. 
The number of nominal sizes standardised has been 
reduced to the minimum in order to simplify manu- 
facture during the present war emergency, and for 
each bush and liner there are now standardised two 
or three alternative lengths in place of the variety 
of lengths which it was formerly customary to 
manufacture. Price ls. post free. 





STEEL FOR COIL SPRINGS 


B.S./S.T.A. 2 and Appendix A. This publication, 
dealing with steel bars for hardened and tempered 
coil springs for guns and armoured fighting 
vehicles, &c., has been issued by the Institution on 
behalf of the Services Department. It covers four 
types of steel which may be used for the purpose, 
and in each case the chemical composition is laid 
down. Attention is drawn to the fact that two out 
of the four types may only be used with the sanction 
of the Iron and Steel Control. For general engineer- 
ing purposes, steels composed of plain carbon or 
silicon manganese are recommended. An appendix 
covering the manufacture of hardened and tem- 
pered coil springs from material conforming to the 
specification is issued separately. Price 6d. each 
document. 





RUBBER CONVEYOR AND ELEVATOR 
BELTING 


No. 490—1943. This War Emergency Revision 
of B.S. 490 is intended to supersede the correspond- 
ing specification of 1933 for the duration of the 
period of emergency caused by the acute rubber 
shortage resulting from the war. It was prepared 
by the Technical Sub-Committee of the India- 
rubber Manufacturers’ Association (now the Tech- 
nical Committee of the Federation of British Rubber 
and Allied Manufacturers’ Associations) acting as 
Technical Advisory Committee to the Rubber 
Controller and the British Standards Institution. 
The specification has been based on the proposals 
of this Committee embodied in Rubber Control 
Order, No. 16, limiting the use of rubber in belting. 











943 


——— 


ion 


red from 
at 28, 
 Specifi. 


STEEL 
3 War 


ed to 
steels, 
are as 
s for 
45 to 
man- 
ength 
, 102: 
achin- 
) tons 


alloy- 
l that 
ce of 
h are 
these 
under 


} 
ation 
3 and 
‘iners 
. it 
f the 
nter- 
and 
ided. 
ishes 
new- 
i, in 
sent 
sign. 
been 
anu- 
i for 
two 
riety 
y to 


ion, 
ered 
ting 
1 on 
four 
ose, 
laid 
out 
tion 
eer: 
| or 
dix 
pm- 
the 
ach 




















Fes. 19, 1943 


THE ENGINEER 











Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


A Combined Copper Committee 


* The United States of America, the United 
Kingdom, and Canada have united in creating a 
Combined Copper Committee. The Committee, 
appointed by the Combined Production and 
Resources Board and the Combined Raw Materials 
Board, has the primary responsibility for assembling 
and reviewing date relating to the supply require- 
ments, stocks, and consumption of copper in order 
that the copper supply available to the three coun- 
tries may be utilised to the best advantage in war 
production. Mr. Harry O. King, jun., Director of 
the Copper Division of the War Production Board, is 
Chairman of the Copper Committee, acting for the 
Combined Production and Resources Board, and 
will be assisted by a staff of American, British, and 
Canadian representatives. The Copper Committee 
is the second of such groups to be established. On 
December 14th, 1942, an announcement was made 
of the appointment of a Combined Steel Committee, 
with instructions to assemble and co-ordinate infor- 
mation as to the supply and requirements of steel 
and to recommend means of increasing all steel 
output and obtaining the most efficient use of steel 
in the combined war production programme. Three 
sub-committees of the Steel Committee, dealing 
with Definitions, Supply and Requirements, and 
Technical Processes, now report progress. The 
coming visit to the United States of America of a 
British Metallurgical (ommittee will assist in the 
work of both the Steel and Copper Committees. 
The creation of the Copper Committee followed a 
preliminary survey by staffs of the Combined Pro- 
duction and Resources Board and the Combined 
Raw Materials Board of the copper situation in the 
three countries. The report indicated the need for 
comprehensive and better integrated information 
on the supplies available for the three countries, 
their respective requirements, and the nature of 
the programmes entailing the use of copper. The 
membership of the Combined Copper Committee, 
which will work in Washington, will be Messrs. 
Harry O. King, jun., Chairman, acting for the Com- 
bined Production and Resources Board ; Robert R. 
Nathan, Combined Production and Resources 
Board ; Lincoln Gordon, Combined Raw Materials 
Board; A. McDougall, Combined Raw Materials 
Board; M. I. Michaels, British Ministry of Supply 
Mission ; George McDonald, representing the Metal 
Controller, Canada; Lieut.-Colonel James Boyd, 
Services of Supply, United States Army; and 
Lieut.-Commander Paul F. Linz, United States 
Navy. 


The Pig Iron Market 


Steady conditions rule in the pig iron 
department, but business generally is inclined to be 
quiet. This means that most consumers have 
eovered their near requirements, and in some cases 
far-forward needs, and are now only interested in 
the question of deliveries. These are satisfactory, 
and complaints of difficulties arising from late 
delivery are few and far between. Supplies of ore, 
coke, and limestone are on a satisfactory scale, and 
adequate to meet the needs of the blast-furnace 
industry. A satisfactory feature of the pig iron 
position is that basic pig iron for the steel furnaces 
is being produced on a scale that removes any con- 
cern in this direction. The greater part of the basic 
iron produced is used in steel works associated 
with blast-furnaces, and does not come on the 
market, but heavy as is the consumption of this 
description of pig iron, supplies are sufficient. 
There is an active demand for ordinary foundry 
iron, and this is supplied chiefly by the Midland 
makers. The quantities of high-phosphoric iron 
available are somewhat in excess of the demand, 
but more of this iron is being used by consumers in 
lieu of descriptions that are in less liberal supply. 
Refined and low-phosphoric pig irons are in some- 
what stringent supply, as the demand for these 
qualities has increased considerably, owing to their 
being used on an extensive scale as substitutes for 
hematite. The producers of hematite are waiti 
for imports of suitable ore from North Africa, 
when it is expected that production will be materially 
increased. The announcement in the United States 
a little while ago that supplies of this ore would be 
allocated to Great Britain awakened hopes which 
have not materialised, but no doubt is entertained 
in the industry that supplies will be received in due 
course. Generally, the pig iron position seems 
satisfactory, and large quantities are moving 
regularly into consumption. The electrical foun- 
dries are big consumers, but there is only a moderate 
call from the textile machinery makers, machine 
tool makers, and the jobbing and light castings 
trades. On the other hand, the heavy engineering 
foundries are fully employed, almost entirely upon 





Export quotations are f.o.b. steamer. 


Government work, and their requirements are on a 
big scale. The recent tightness which developed in 
medium-phosphoric pig iron is still noticeable, but 
there are indications that the position will become 
easier in a short time. 


The Midlands and South Wales 


All departments of the steel works are 
inundated with orders for new business, little of 
which can be accepted, as most works are full up 
with orders for the current period. The engineer- 
ing industry is fully employed upon various types 
of war work, and their requirements of steel amount 
to a very large tonnage. Considerable quantities of 
large-diameter bars are being taken up by this 
industry. The alloy steel position also is attracting 
some attention, since the demand for the time being 
appears to have outrun the supply and delays in 
deliveries are reported. This material is quickly 
taken up by firms engaged in munition production, 
armaments manufacturers, and aircraft makers. 
Efforts are being made to reach an equilibrium 
between supply and demand by economising in the 
consumption of this description of steel and by 
carefully segregating and collecting the scrap arising 
from its use. A fair volume of business is passing 
in structural steel, and the constructional engineer- 
ing industry seems to be more fully occupied than 
for the past few weeks. Important quantities of 
light and medium joists, sections, and plates are 
being specified, but the demand for the heavy sizes 
of joists and sections is not so strong. Most manu- 
facturers of the latter could take on additional 
work. The demand for plates is insistent. Very 
large tonnages are going to the shipyards which have 
first call on the material produced. The manu- 
facturers have many months’ work on their books, 
but deliveries in this department lengthened during 
the past month or two. Incessant efforts are being 
made by the steel makers in South Wales to increase 
production, which is already at a high level. The 
demand for semi-finished steel is active, and the 
call for billets is beyond the capacity of the British 
works, so that recently supplies of imported mater‘al 
have been drawn from stock. The tinplate trade 
remains quiet, and little export business has been 
transacted. The volume of business in sheets has 
shown a tendency to slacken, but the works have 
considerable orders on their books. The demand for 
structural material is active, but there seems a 
tendency for new business to decrease. 


The North-East Coast and Yorkshire 


With the war industries working at full 
pressure the demand for steel shows no sign of 
relaxing, and every branch of the trade is experi- 
encing strong pressure from consumers. Since the 
first rush to place business after consumers had 
received their allocations early in January, the 
volume of new businegs has declined. It is difficult 
now to place an order for steel of almost any 
description for delivery in the present period. The 
works are full up until the end of March, and in 


| many cases carry a heavy tonnage of orders on their 


books for delivery over the first six months. 
Munition makers are calling for large quantities of 
steel bars, whilst an important business is also 
passing in small steel bars. The outstanding feature 
remains the dernand for plates. The shipbuilders 
have first call on this material, but locomotive 
builders, tank makers, and general engineers are 
also taking up large quantities. The structural 
steel section of the market is moderately busy, and 
there is a brisk demand for steel sections, chiefly 
for the smaller sizes. Heavy joists are not required 
in large tonnages. The engineering industry, which 
is almost entirely.employed upon war work, con- 
tinues to absorb big quantities of alloy steels. 
Generally speaking the deliveries of this material 
are satisfactory, but occasionally some complaint 
is heard of difficulties in placing orders. Consider- 
ing the excessive demand, however, this is not 
surprising. Recently the collieries have been 
inquiring for good tonnages of arches, roofing bars, 
and props, but the latecomers have found the 
position tight as regards orders for delivery in the 
present period. The re-rolling industry is busy, 
and order books are full for the next few morths. 
The raw materials position of this industry is satis- 
factory, and good supplies of semis have been made 
available. All the Yorkshire steel works are fully 
employed, and the demand seems to be increasing. 
Steel works producing alloy steel are particularly 
busy, and their outputs are taken up immediately. 
An active demand also exists for corrosion-resisti 
steel and stainless steel, and most of the makers are 
well booked. Acid carbon steel makers have as 
much work in hand as they can cope with, and it is 
not easy to place fresh orders for near delivery. 
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Scotland and the North 


Production at the Scottish steel works is 
at a high level, and outputs in February are said 
to have exceeded those in January. Deliveries are 
well maintained, and it is only here and there that 
the enormous pressure from consumers has caused 
some works to fall behind their delivery dates. 
Large quantities of plates of various shapes and 
thicknesses are going to the shipyards, whilst the 
locomotive makers, who have a considerable pro- 
gramme of new construction in hand, are also taking 
up good tonnages. In addition, tank makers and 
wagon builders are busily employed, and their 
requirements are not small, although they are 
being adequately met. The demand for semis is 
strong, and a considerable tonnage of billets is 
passing to the re-rollers. Outputs of this branch of 
the industry are practically at capacity, and in a 
number of cases the works have been obliged to 
make inroads into reserves they accumulated last 
year. A large proportion of the output of the 
re-rolling works is in the form of light sections and 
small bars, but there is a brisk demand for strip. 
There is also a@ moderate request for reinforcing 
rods. Constructional engineers in Scotland are well 
employed for the most part, and are taking up a 
good tonnage of sections as well as plates. There is 
not, however, such an active business in heavy 
joists and sections as in the lighter descriptions. 
A fair proportion of the production of sections is 
taken up by the shipyards. The Lancashire engi- 
neering industry is busy, and its requirements 
of nickel and other alloy steels are on a considerable 
scale. Generally speaking, consumers find that 
deliveries of alloy steel are satisfactory, and that 
supplies are reaching them within reasonable time. 
The demand for steel bars is increasing, particularly 
for the medium and smaller diameters, whilst there 
is also a@ steady business passing in the larger 
diameters. Great activity prevails at the steel 
works on the North-West Coast. Production is 
maintained at a high level, and is almost entirely 
used for war purposes. 


Copper Alloys Scrap Segregation 

The Non-ferrous Metal Control has issued 
@ circular emphasising the necessity for adopting 
an adequate system of segregation for the scrap 
arising from copper base alloys, and also drawing 
attention to the new Services’ Schedule of Non- 
ferrous Metals and Alloys, B.S./S.T.A. 7 (issued 
January, 1943) by S.T.A.M. (Superintendent, 
Technical Applications of Metals) of the Ministry 
of Supply. In future the specifications in this 
schedule will be quoted by Ministry of Supply and 
other Ministries to an increasing extent, instead of 
other specifications formerly used by Service 
Departments. The scrap segregation system 
adopted must of necessity vary at individual works, 
according to the nature of the materials used and 
operations performed, but in all cases the main 
principles to be observed are that distinct com- 
positional classes of copper alloys should be kept 
separate and that contamination with foreign 
materials, such as steel, iron, or aluminium, should 
be avoided. Scrap should be classified by com- 
position as well as by form. It should be realised 
that scrap metal from one factory forms raw 
material for another factory, and the products of 
the latter may be unreliable if they are supplied 
with contaminated scrap metal. One example of 
this is extruded brass rod where the occasional iron 
inclusions are a cause of trouble to machinists, and 
which are almost invariably attributable to contamin- 
ation of brass scrap with iron. Hence, in order 
ultimately to save time, material, and production 
loss, it is essential that all should regard their 
process scrap as material which will come back to 
them after a change of form. Generally, factories 
will be concerned with a few materials only and 
segregation into the different types should not be 
difficult, especially if the works metal stores correctly 
identify the material issued and such identification 
is preserved until the scrap is returned to the works 
scrap stores. When using bags, care should be taken 
to see that they are clean before being used. The 
desired method of scrap segregation is based on 
B.S./S.T.A. 7, and is outlined in a lengthy table 
contained in the circular. While this table does not 
contain all the copper base alloys which are in use, 
or, indeed, all those covered by the S.T.A.M. 
schedule, it summarises the most important 
materials now used. 








L.M.S. Freicat Enaine Hovurs.—L.M.S. freight 
engines worked 600,000 hours more in 1942 than in 
1941. Altogether, these freight engines spent 
20 million hours hauling goods and war weapons, & 
total distance of 1700 million wagon miles. 
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Rail and Road 


Russia’s “ Austerity ”’ ENeinEs.—It is reported 
that the U.S.S.R. is gradually superseding the goods 
engines supplied by Germany and Sweden with 
others built in Russia. The new locomotives are 
modelled on an American design, which was 
imported in 1931, with modifications and improve- 
ments suggested by loeal conditions. 


Sm WriuraMm StanrerR.—Sir William Stanier, 
M.I. Mech. E., Scientific Adviser to the Minister of 
Production, has been elected to the Athenzum 
under Rule II of the Club which empowers the 
annual election by the Committee of a certain 
number of persons of distinguished eminence in 
science, literature, or the arts, or for their public 
services. 

Spain Buitpine LocoMotTivEs.—A new series of 
locomotives, to be known as the ‘ 5001-5020” 
class, constructed by La Maquinista Terrestre y 
Maritima, of Barcelona, for the National Railway 
System, have passed the trial tests successfully. 
These locomotives, the first of their type to be con- 
structed in Spain, have the 2-10-2 wheel arrange- 
ment. They are intended to work trains of 550 
tonnes over gradients of 14 per cent. at 34 m.p.h. 


Coat SAviInG ON THE L.M.S.—So successful has 
been the L.M.S. Railway’s experiment with a 
mixture of waste wood and coal for steam raising 
on locomotives that it is now a standard practice 
at all its locomotive sheds. The mixture.brings a 
locomotive into steam in almost the same time as 
coal. The whole of the waste wood from the com- 
pany’s carriage and wagon works, amounting to 
6000 tons per annum, is being so used, and an addi- 
tional 20,000 tons has been purchased from outside 
sources. Two hundredweights of waste wood saves 
1 ewt. of coal. 


Woop ror Iron.—Yet another experiment in 
the substitution of wood for iron is being carried 
out in Los Angeles City, Cal., where pressure- 
treated wooden manhole covers are replacing those 
of cast iron. The cover is made of laminated wood 
strips, and is made in either hexagonal or circular 
shape. Finished with a metal binding, the cover 
weighs about 1301b. Wear and splintering of the 
wood is minimised by laying the laminated strips 
at a 45 deg. angle to the line of traffic, applying a 
thin coating of emulsified asphalt—covered with 
dry sand or pea gravel—to the top surface of the 
wood cover, and keeping the surface of the cover 
flush with the roadway. 


THe Att-AmMeRIcAN Hicnhway.—Now that the 
Canada-Alaska highway has been completed, U.S. 
Army engineers are pushing ahead with the con- 
struction of a highway system from the northern 
terminus at Fairbanks to strategic points along 
Alaska’s coast line. Along with this news comes an 
announcement by the U.S. State Department that, 
in the other direction, the United States and the 
Panama Canal will soon be linked by an overland 
route. Arrangements have been made with 
Guatemala, El Salvador, Nicaragua, Costa Rica, 
and Panama to begin construction work on the final 
links between the Mexican border and the canal 
zone. Then, when a comparatively short stretch 
south of Panama and another between Quito and 
Lima are finished, there will be a continuous road 
from somewhere north of Fairbanks to Buenos Aires 
and Montevideo. 


Air and Water 


SwepisH LakE RecuLation.—In the mining 
district of Central Sweden, the water level of a lake 
is to be lowered by 3 m. and the bottom stopped up. 
A number of leaks have been discovered through 
which water runs down into the neighbouring mines, 
so that the galleries cave in. The lake is to be 
restored to its original state before August, 1944. 


TANKER LAUNCHED IN REcorD TrmE.—The first 
of a fleet of fifty-six tankers, to be built at the Swan 
Island yard of the Oregon Shipbuilding Company, 
has been launched only 115 days after keel laying. 
This is claimed as a new record for this class of 
ship, beating the best previous record of 202 days 
made in an eastern yard. The tanker is rated at 
16,500 tons, and has a cargo capacity of 138,000 
barrels. 

ARMOURING OF A GERMAN AEROPLANE.—In a 
recent version of a Junkers aeroplane—the 
“‘ Ju. 87 D-1 ”—the armour has been considerably 
increased. It includes complete armouring of the 
pilot’s seat with plates of 8mm. at the back and 
4mm. at the sides, the head shield being 10 mm. 
thick. The rear gunner is protected by a transverse 


Memoranda 


5mm. An additional 5mm. plate protects the 
head and sides of the rear gunner. The radiators 
are protected by 4mm. plates. Two syrens, giving 
a@ screaming effect in a dive, are fitted to the under- 
carriage legs. 

New U.S.A. Dams.—The mapping of the upper 
Columbia River, 53 miles below Grand Coulee 
dam, as a preliminary to the proposed con- 
struction of a hydro-electric dam at Foster Creek, 
is under way at the Seattle office of the U.S. Army 
Engineers. It is one of a series of six proposed 
Columbia River dams that would develop 90 per 
cent. of the river’s power, available between the 
Canadian border and the junction with the Snake 
River. The site proposed has a solid granite bed- 
rock on the south bank, the bedrock extending 
across the stream. 


Miscellanea 


THE QvEstT FoR ScraP.—America continues to 
find fresh ways of retrieving scrap. In Chicago a 
road magnet was attached to the bottom of a special 
service truck and collected 800 lb. of metal in July 
and more than 1600 Ib. in October from 195 miles 
of streets. Tin cans, nails, hairpins, paper clips, 
bottle tops, and tobacco tins were included in the 
haul. 

Waite Mica In Canapa.—The discovery of 
white mica of a high grade is reported from an area 
about 30 miles from North Bay, Ontario. Pro- 
duction has already attained valuable proportions, 
and the quality is rated as fine as that of any white 
mica mined in India. From one block unearthed at 
Eau Claire, sheets of mica 6ft. in diameter have been 
stripped. 

A U.S.A. West Coast ENTERPRISE.—Mr. Henry 
J. Kaiser can now claim to his credit the initiation 
of the first steel works on the U.S. Pacific coast, 
where production began within nine months after 
its construction had been approved by Washington. 
Output is expected up to 675,000 tons of steel ingots 
a year. The rolling mill will handle 300,000 tons of 
ship plates a year. 

RUBBER FROM CEYLON.—Proposals are afoot 
to increase the output of rubber from Ceylon, at the 
cost of risking the growth of 20 per cent. of the 
trees, by over-tapping. Managers are asked to tap 
during the winter (usually a closed season), and are 
promised compensation later for replanting. If 
the scheme matures Ceylon’s rubber output this 
year should be some 38,000 tons higher than in 
1941, when 92,000 tons were shipped. 


ANOTHER AMERICAN ARMOUR PLANT. — The 
American Steel Foundries have started a new cast 
armour plant at East Chicago, Ind. The equip- 
ment comprises six open-hearth furnaces and forty- 
one specially designed heat-treating furnaces. The 
total cost of the buildings and equipment approxi- 
mated 26,500,000 dollars, arfl was financed by the 
Defense Plant Corporation. The foundry is so con- 
structed that it is two plants in one, for with the 
exception of the open-hearth furnaces all other 
facilities are duplicated in each half of the structure. 


RvuBBER FROM Natat.—Our contemporary, South 
African Engineer and Electrical Review, reports that 
tests on rubber prepared at the works of the Natal 
Estates, Ltd., Mount Edgecombe, are to be carried 
out by the Dunlop Rubber Company, Ltd., as soon 
as the requisite quantity for such tests is available— 
about 500lb. While laboratory tests have been 
made, it is considered essential to test the rubber by 
the actual process of manufacturing. The rubber has 
been obtained from the latex of the Huphorbia 
tirucalli trees, which grow in large numbers through- 
out Natal. An unaccountable. variation in the 
quality of the latex brought in by the native tappers 
was traced on investigation to the fact that they had 
tapped trees of other types, but steps have been 
taken to prevent a repetition of this practice in 
future. 

RECORDING QuARRY BLASTING.—An interesting 
experiment has been tried out recently in a Cali- 
fornian quarry, when 54 tons of high explosive was 
detonated after careful preparations had been made 
to obtain data that would be useful in studying 
other earth shocks. Exact time of the blast 
(planned for twelve noon) was established by taking 
radio time signals at 10 a.m. and 1 p.m. at the site 
and comparing the readings of two chronometers 
over the intervening period. Thus the exact time of 
the blast was established as between 12-00: 30-0 and 
12-00:30-5 p.m. A time midway between these 
two was used for precise calculations. Seismological 
instruments set up nearby determined the ampli- 
tude, period of vibration, and acceleration of the 


parts of the State kad been notified in advance to be 
prepared to observe very accurately the time at 
which the earth vibration was recorded on their 
seismographs, thus giving the rate of travel. 


Canapa’s Nicket Ovuteut.—The chairman. of 
the board of the International Nickel Company of 
Canada, Ltd., recently stated that the company’s 
35 million dollar expansion programme had reached 
@ point where it now assures an increase in annual 
productive capacity of 50 million pounds of nickel 
more than that of 1940. 


Personal and Business 


Lorp FatmovutH has been re-elected President 
of the British Electrical and Allied Industries 
Research Association for a further year. 


Mr. L. V. KENwarD has resigned his position as 
director of the rubber products group of the Dunlop 
Rubber Company, Ltd., after thirty-five years’ 
service with the company. 

Mr. Attan Ivor BakER has been elected to 
serve on the Council of the British Engineers’ 
Association during the ensuing year. Mr. Baker is 
a director of Baker Perkins, Ltd., Westwood Works, 
Peterborough. 








Forthcoming Engagements 


vy Sots. 





Secretaries of Institutions, » &c., desirous of 
having notices of meetings inserted in this column, are 
requested. to note that, in order to make sure of its insertion, 
the y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











British Association of Refrigeration 
Thursday, Feb. 25th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8S.W.1. “The Drying 


of Foodstuffs in the Frozen State,’ Dr. A. 8. 
McFarlane. 3 p.m. 
Institution of Civil Engineers 
Saturday, Feb. 20th—S. Wares Assoc.: University 


College, Swansea. ‘‘ Photo-Elasticity,” J. Selwyn 
Caswell. 3.30 p.m. 
Tuesday, Feb. 23rd.—Rartway ENGINEERING Division : 
Great George Street, Westminster, 8.W.1. ‘“‘ Rail- 
way Construction in Great Britain under War 
Conditions,” A. 8S. Quartermaine, 5.30 p.m. 
Saturday, Feb. 27th._—N.W. Assoc. Engineers’ Club, 
Albert Square, Manchester. ‘ Post-war Planning 
and Reconstruction,” H. J. Manzoni. 2.30 p.m. 
Institution of Electrical Engineers 
To-day, Feb. 19th.—TRaNsMiss1IOoN SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Bus-bar 
Protection: A Critical Review of Methods and 
Practice,” M. Kaufmann and W. Szwander. 
5.30 p.m, 
Saturday, Feb. 20th.—N. Mipitanp StupeEnts’ SECTION : 
Griffin Hotel, Leeds. ‘‘ Dialling Over Long-distance 
Telephone Circuits,’ B. R. Horsfield. 2.30 p.m.— 


N.E. Strupents’ Section: Visit to Newcastle 
Chronicle Office. 2 p.m. 
Wednesday, Feb. 24th—-N.E. Stupents’ SeEctTion: 


Neville Hall, Newcastle-upon-Tyne. ‘‘ Some Expe- 
riences of an Engineer,” Professor C. J. Hawkes. 
6.45 p.m. 


Institution of Engineers-in-Charge 
Saturday, Feb. 20th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘* Fluorescent Lighting and 
its Probable Future Application,” A. D, S. Atkinson. 
2.30 p.m. 

Institution of Mechanical Engineers 
To-day, Feb. 19th.—Storey’s Gate, Westminster, S.W.1. 
Annual general meeting. ‘‘ Some Textile Finishing 
Machines,” K. 8. Laurie. 5 p.m. 


Institution of Production Engineers 
Wednesday, Feb. 24th.—Suer¥retp Secrion: Royal 
Victoria Hotel, Sheffield. ‘‘ Surface Treatment of 
Metals for the Prevention of Corrosion and Wear,” 
R, E, Shaw. 6.30 p.m. 
Friday, Feb. 26th—N.E. Section : County Hotel, New- 
castle-upon-Tyne. “‘ Nitriding and Case Hardening 
of Steels,” Lieut.-Colonel J. A. McWilliam. 6.15 p.m. 
Saturday, Feb. 27th—Yorxksutre SectTion: Hotel 
Metropole, Leeds. ‘‘ Organisation of Welded Pro- 
duction,’”” K. Doherty. 2.30 p.m. 

Iron and Steel Institute 
Thursday, Feb. 25th—Workmen’s Hall, Ebbw Vale. 
“* Rimming Steel,” J. Mitchell. 7 p.m. 


Junior Institution of Engineers 


To-day, Feb. 19th.—39, Victoria Street, Westminster, 
§8.W.1. ‘“‘Constructional Arches,” R, P. Mears. 
5.30 for 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 19th.—Mining Institute, Newcastle-upon- 

e. ‘* Powder Metallur; Its Products and 
Their Various Applications,” W. D. Jones. 6 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
Saturday, Feb. 20th.—Neville Hall, Newcastle-upon-Tyne. 








bulkhead of 8mm. thickness, and a floor plate of 





resultant ground movement. Observers in various 


General meeting. 2 p.m. 
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A Seven-Day Journal 


South Africa and from the United States and 
Canada to East Africa, and as far as Calcutte 
in India. Many of the routes serve the Middle 
East, Persia, and Iraq, and various parts of 


The Technician in War 


Ln a letter to The Times on Tuesday, February 
23rd, Lord Nuffield refers to the growing demand 
from the Services for trained personnel able to 
cope in the field with the handling and repair 
of mechanised equipment in battle, and in the 
recovery shops behind our advancing Armies. 
One facet of the problem which is now facing 
our industry, Lord Nuffield says, is the failure 
to recognise that there are two distinct classes 
of technician—the production engineer and the 
service engineer. Briefly, the production engi- 
neer is the planner, the designer, the man in the 
jig and tool office, the machine tool expert, the 
works co-ordinator who schedules operations 
and operation data. The service engineer is the 
man who in the motoring and other mechanical 
industries diagnosed running troubles and 
carried out repairs when the machines came 
into the hands of the user. Unless this lack of 
differentiation is realised, Lord Nuffield fears 
that industry will suffer a serious diminution in 
its planning personnel. Illustrating this point 
from his own organisation, he says that with a 
50 per cent. expansion the actual expansion on 
this basis has called for many times that number 
of demands upon the ingenuity of his technical 
staff. One principle, he says, which has been 
universally recognised is that in a mechanised 
war equipment must possess a qualitative 
advantage over that of the enemy, and, further, 
that quality must be consistently maintained as 
the war moves through its many phases. Hand 
in hand with that belief, Lord Nuffield points 
out, must go the appreciation that if industry 
is deprived of its planning technicians the quali- 
tative development is stultified. Therefore, he 
says, it is wholly desirable that the proper 
differentiation should be made between the 
call-up of the production engineer and the 
service engineer. No modern employer, Lord 
Nuffield concludes, will stand in the way of the 
right type of service engineer going into the 
mechanised forces. The man who is an expert 
in .repairs or repairs servicing is at the moment 

of far more value in uniform than in industry. 


New Engines for “Lancaster” Bombers 


Ir can now be stated that the new “ Lan- 
caster ’’ heavy bombers are being equipped with 
four Bristol “‘ Hercules *’ radial engines, each 
of which has a designed output of about 1600 
H.P., giving a grand total of 6400 H.P., as 
against the earlier total of 5040, when in the 
earlier types of bomber 1260 H.P. Rolls-Royce 
‘Merlin XX” engines were fitted. The new 
engines will improve the general performance 
of the ‘‘ Lancaster ”’ in lift, climbing, and also 
its speed and range of operation. This stepping- 
up of the power of one of the latest types of 
bomber aircraft follows closely on that of the 
“Spitfire” fighter with its new Rolls-Royce 
“Merlin 61” supercharged engine which we 
described in our issue of December 18th. 


The Fuel Position 


In a recent broadcast. speech Major Lloyd 
George, the Minister of Fuel and Power, stated 
that he was now in a position to say that in 
the absence of any unseen occurrence the gap 
of 11 million tons between consumption and 
production, to which he referred on June Ist, 
would be closed by the efforts of both consumers 
and producérs—colliers and housewives, 
managers and stokers. On the domestic front 
it had been planned to save something like 
4 million tons, and that front had, he said, done 
very well, the target having been already nearly 
reached. The industries, the largest con- 
sumers, had, too, as a whole, done very well, 
but the achievement of the different sections 
had not been equal, and he was satisfied that a 
great deal more could be done. From now on, 
he intended to put still more pressure on 
industry, and war work, however urgent, could 
never be an excuse for wasting fuel. Referring 
to the coal producers, management and miners 


|8,674,972 ton-miles in 1940. 


occasions he had been disappointed with pro- 
duction, particularly so in the weeks imme- 
diately following the Christmas and New Year 
holidays, and again to some extent during this 
month, he was not prepared to stand by and 
allow it to be said that the great mass of miners 
were failing in their duty. He was able to say 
that the extra output which he had asked for 
last September would not only be forthcoming, 
but would be very considerably exceeded. More 
fuel must be produced, and he is asking the 
mining: industry for still more coal, which, he 
said, would mean increased mechanisation, and 
above all, the concentration of miners at the 
more productive pits. 


Appleford Railway Accident Report 


THE report of Major G. R. 8. Wilson to the 
Ministry of War Transport on the railway 
accident which took place about 1.45 a.m. on 
the morning of November 13th, 1942, at the 
outlet from the Appleford down goods loop, 
about 1 mile from Didcot, on the Didcot and 
Oxford Great Western main line, has now been 
published. It will ‘be remembered that the 
freight train from Swindon to Bordesley over- 
ran the outlet signal, which was at ‘‘ Danger.” 
The engine was of the 4-6-0 passenger type, 
and it was hauling seventy-two wagons and a 
16-ton brake van. It was derailed at the facing 
trap points, and overturned clear, but the lead- 
ing wagons piled up behind and fouled the 
adjacent main line on which the 12 midnight 
passenger express train from Paddington to 
Birkenhead was passing at a speed of about 
45 m.p.h. under clear signals. The engine, a 
four-cylinder ‘“‘ Castle ’ class 4—6—0 locomotive, 
and the two leading vehicles fortunately got 
through before the down main line was fouled, 
but the nine following vehicles struck the 
derailed wagons. The driver and fireman of the 
freight train received fatal injuries when their 
engine overturned, and a porter travelling on 
duty was killed and one passenger died of his 
injuries, while some sixteen passengers were 
injured and were taken to hospital. The acci- 
dent, Major Wilson says, was clearly due to the 
failure of the driver of the freight train, C. G. 
Forse, to obey the signal, an unusual failure of 
the human element under quite favourable 
conditions. It has some points of resemblance 
to those at Tiverton Junction in 1933, Langley 
in 1937, and Norton Fitzwarren in 1940, in all 
of which capable drivers appear to have mis- 
read simple signal indications at night. The 
accident, the report concludes, is, however, a 
reminder of the additional personal vigilance 
which is required of drivers by the present 
unavoidable shortage of experienced firemen, 
especially when the driver’s position on the 
footplate is on the opposite side to that on which 
the signals are normally placed. 


British Overseas Airways Corporation 


Ir is announced by British Overseas Airways 
Corporation that during 1942 the flying-boats 
and land aircraft operating in the Corporation’s 
services flew about 10 million miles in an aggre- 
gate flying time of about 67,250 hours. The 
machines carried approximately 43,000 passen- 
gers, 850 tons of mails, and 2250 tons of freight. 
It is shown that the total passenger miles flown 
were about 91 millions, and the capacity ton- 
miles which were provided during the year 
worked out roughly at 21,600,000, which figure 
compares with 12,587,294 ton-miles in 1941 and 
These figures 
show that the progress made by the Corporation 
during difficult war years, with a scarcity of 
suitable and useful types of aircraft, is con- 
siderable, and the record one of which British 
civil aviation can be justly proud. It may be 
remembered, too, that even under war con- 
ditions the aircraft fly unarmed, although fre- 
frequently their routes pass through war areas, 
when it is necessary to deliver passengers or 
freight requiring priority, The routes served 
by the aircraft of the Corporation extend from 





alike, Major Lloyd George said that while on 





just south of the Arctic Circle to Durban in 





Africa, including Madagascar. In order to 
service these aircraft, it has been necessary to 
establish no less than fifty-three stations for 
servicing land aircraft, and forty-eight stations 
for the servicing of flying-boats. Twenty-one 
of these servicing stations are available for both 
types of aircraft. In an article which appeared 
in our issue of November 6th we described and 
illustrated a typical servicing station for civil 
aircraft, and gave some account of the important 
work which is being carried out at these stations. 


The Chamber of Shipping Report 


THE annual report of the Chamber of 
Shipping of the United Kingdom, presented 
at the annual meeting of the Chamber, which 
took place on Thursday, February 25th, deals 
generally with the events of the shipping 
industry during the year 1942. The course of 
the war, it states, during the period under 
review has confirmed the importance of sea 
power, without which Britain could not have 
maintained the defensive or assumed the 
offensive. No matter what may be the develop- 
ment of air power as the striking weapon in 
war, the report says that all military operations 
ultimately depend on the command of the seas 
and the possession of enough ships to supply the 
Forces, the factories, and the people. Shipping 
losses continue to present a grave problem. It is 
not enough to produce ships to replace those lost ; 
it is essential to master the U boat and reduce 
the rate of sinkings. The report recognises that 
under war conditions the direction of shipping 
must necessarily be in the hands of the Govern- 
ment. The efficiency with which our overseas 
supplies have been maintained and our military 
operations abroad have been launched and sup- 
ported is due primarily, it says, to the complete 
co-operation of the Ministry, the Admiralty, and 
the industry. It has, in fact, been throughout a 
“combined operation ” of the first magnitude. 


Railway Wages 


AFTER an adjourned meeting of the delegates 
of the Associated Society of Locomotive Engi- 
neers and Firemen, which was held in London 
on Saturday last, February 20th, it was made 
known that the threatened strike action had 
been averted, and the Tribunal wages award had 
been accepted under protest. In a statement 
made at the close of the meeting, Mr. W. P. 
Allen, the general secretary of the Society, said 
that the delegate conference had discussed the 
position which had arisen from the statement 
of Mr. Ernest Bevin, the Minister of Labour, 
and the apparent difference which exists between 
the Minister and the Society with regard to 
the legality of the course the Society asked him 
to take. The position was considered in great 
detail and the interests of the country in general 
were taken fully into account, after which the 
delegates decided not to pursue the matter 
further at this stage. The purport of the 
decision of the Railway Tribunal as regards 
wages increases will be accepted under protest, 
and the Executive Committee of the Society has 
been instructed to make a new wage applica- 
tion, details of which will be formulated by the 
Executive as soon as possible. The subject- 
matter of the Society’s right to contest the 
decision of the Tribunal will also be examined by 
the Executive Committee, with the parties 
concerned, in the light of the provisions of the 
National Arbitration Order, and the decisions 
which have been reached to date by the opera- 
tion of the railway conciliatory machinery. The 
dispute, we may recall, arose over the increase 
of 2d. per day awarded by the Tribunal following 
aprevious award of 4s. per week. The view taken 
by Mr. Ernest Bevin was that as the Society 
had referred its wages claim to the Arbitration 
Tribunal for a final decision, with the agreement 
of the Society and the Railway Executive 





Committee, strike action would be illegal. 
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Toledo Water Supply 


No. I1I—(Continued from page 149, February 19th) 


FILTERED WATER RESERVOIR 


HE filtered water reservoir is a reinforced 
concrete structure, 660ft. long, 396ft. wide, 
and 20ft. deep, and is capable of holding 
35 million gallons of water. The reservoir, 
which lies entirely underground, has two 
compartments—an inlet compartment that 
has a capacity of about 2 million gallons, and 
first receives water from the filters, and a 
larger compartment which has a capacity of 
33 million gallons. Water entering the small 
or inlet compartment overflows weirs near 
the roof, when filled, that permit the water 
to reach the larger or storage compartment. 
The filtered water conduits leeding from the 
filter to the reservoir are also connected with 
the high-service pumping station, which 





HIGH - SERVICE PUMPING STATION 


stands between the filtration plant and the 
filtered water reservoir. When the rate of 
filtration exceeds the rate of pumping into 
- the distributing system, the inlet chamber of 
the reservoir stands full, and thus permits 
advantage to be taken of the available head 
in conserving power at the high-service 
pumps. If the rate of filtration be less than 
the rate of pumping, then a flap gate will 
open between the main section of the reservoir 
and the pumping station, and water is then 
drawn from storage. The capacity of the 
lesser chamber is large enough to permit it to 
supply the trunk line for short and selected 
periods whenever it may be necessary to 
drain the main reservoir for either inspection 
or repair. Oppositely, the main reservoir 
can be drawn from independently, should 
the smaller chamber, on occasion, have to be 
drained for any purpose. The main chamber 
is fitted with a baffle and suitable connec- 
tions that will provide circulation and permit 
the filtered water to be subjected to special 
treatment, such as with lime or with 
chloramines. The construction of the reser- 
voir presented difficulties, because of the 





is supported on the side walls, and on 1707 
circular concrete columns, 14in. in diameter 
and 19ft. high. The reservoir is covered with 
an earthfill about 3ft. in depth, which pro- 
tects it from extremes of temperature and 
has permitted landscaping. The contractor 
for the reservoir was Jerome Utley, of 
Detroit, Mich., who also built the filtration 
plant. 
HIGH-SERVICE PUMPING STATION 
The high-service pumping station is gener- 
ally similar in plan and design to the Lake 
Erie station, also known as the low-service 
pumping station. Instead of having two 
pump pits, as is the case at the pumping 
plant near the lake shore, the high-service 
station has three pump pits, and in them are 





placed a total of five horizontal, bottom- 
suction centrifugal pumps at the present 
time. These pumps, driven by synchronous 
motors, have a total installed capacity of 
305 million gallons per day. Four of the 
pumps have two motors each to provide 
flexibility of operation. In addition to the 
main pumps, there is a wash-water pump that 
is used for filling an elevated tank and for 
supplying water for washing the filters. This 
unit has a capacity of 5 million gailons per day 
at 120ft. head. All units are electrically 
driven, and energy is supplied by one over- 
head and two underground 6900-volt power 
supply circuits, each of which is connected 
with an independent source of energy. This 
station has no standby auxiliary generator 
plant. 


YLEVATED STORAGE TANK 


Connected with the high-service pumping 
station and also with the filtration plant, 
there is an elevated storage tank of 1 million 
gallons capacity. This globular tank is linked 
with the high-service pumping station and 
the filtration plant by a 48in. pipe line. This 


———= 


three services to perform. Its overflow level 
is 105ft., which was established so that it 
would provide a supply of water at a constant 
head for back wash and surface wash at the 
filter basins. Its second function is to afford 
surge relief or control should power for the 
pumps fail and halt the operation of the high. 
service station. In such an event, as soon as 
the pressure in the distribution system drops 
to a point corresponding to the hydraulic 
gradient of the elevated tank, water from the 
latter source would immediately be admitted 
to the distribution system through an auto. 
matic check valve to neutralise any receding 
cycle of the surge which might then develop. 
The third function of the tank is automatic. 
ally to prevent the development of a negative 
head condition throughout the distribution 
system should an emergency shut-down occur 
at the high-service pumping station. 


HIGH-SERVICE TRUNK LINE 


The high-service pumping station dis- 
charges into a 72in. high-service main that 
delivers water to Toledo through succeeding 
mains of 60in. and 42in. diameter respec- 
tively. There are about 7 miles of these 
large mains, and each is made up of pipe 
formed of welded steel plates, and the sections 
have bolted ring couplings for field joints. 
The 72in. main has a length of 18,000ft., 
and was finished inside and outside with 
coatings of a spun bituminous type. The 
60in. and 42in. sections of the trunk line, 
which together have a length of 18,000ft. 
are externally coated with bituminous 





** CENTRILINE’’ LINING MACHINE 


enamel, but are lined inside with cement. 
The jin. lining was applied after the pipe 
was installed, and the work was done by the 
Centriline Corporation, New York City. This 
method of lining was adopted because of the 
proved merits of the system against the 
corrosive action of iron or steel water mains. 
Experience has shown that a properly applied 
concrete lining will outlast the best of bitu- 
minous linings for such service. The centri- 
fugal machine developed by the Centriline 
Corporation travels throughout the interior 
of a pipe line and distributes cement mortar 
of the desired thickness upon the pipe wall. 
The actual dispensing head, which revolves 
at very high speed, depends entirely upon 
centrifugal force for placing the mortar, and 
smoothing trowels follow directly behind the 
dispensing head, so as to. flow-finish the 
lining immediately after placing. 


Maumee River TUNNEL 


The 72in. section of high-service trunk 
main underruns the Maumee River through 








ground conditions. The roof of the reservoir 


reservoir is somewhat unusual, in that it has 
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tunnel that was driven for the purpose.| purpose of distributing and dissipating any 
Before that subaqueous crossing was con-|force or load induced by water pressure 
tracted for, alternate bids were asked on} within the pipe. The aim of the harness was 
driving an earth tunnel about 60ft. below] to ensure vertical flexibility while reinforcing 
the river level or for driving a tunnel through | the joint couplings. In the case of the 27in. 
rock at a depth of 110ft. below the surface.' line, the harness was secured by two bolts, 

















** CENTRILINE ’’ 


The acceptable low bid was for a rock tunnel. 
Tunnelling was decided upon only after con- 
sideration of a pipe line to be laid in a trench 
excavated in the river bed was found, aside 
from many possible difficulties, to be more 
expensive than either forms of tunnel. 

The Maumee River tunnel was driven by 
Kalill Company, of Cleveland, Ohio, which 
also had the contract for the west section of 
the high-service trunk main. The tunnel 
crossing has a length of 2600ft. and passes 
through bed rock at a depth of 120ft. below 
the ground surface. The work was advanced 
from two shafts, one on each side of the 
stream. For most of the distance only a 
very moderate amount of seepage was 
encountered, but at one point—attributed 
to a fault in the rock—the inflow reached a 
maximum of 50,000 gallons per day, but was 
readily controlled with pumps. In this 
tunnel, the 72in. main was set on cradles of 
concrete in the invert, and successive pipe 
sections were joined together with Dresser 
couplings. Each added section of pipe was 
moved into its final position on a truck 
devised for the purpose. Each truck was 
equipped with jacks that permitted a section 
to be set on its cradles and the truck after- 
wards withdrawn. The space between the 
tunnel walls and the trunk main was back- 
filled with concrete, which was delivered 
ready mixed down into the tunnel to a pneu- 
matic concrete-placing machine that did the 
back-filling. The back-filling was done in 
sections 32ft. long, corresponding to the 
length of each pipe section. Every pipe 
section had taps that permitted grouting to 
be forced outwardly into the enveloping con- 
crete back-filling to close any voids in that 
concrete. The tunnel was driven under free- 
air conditions. 


HARNESS FOR TRUNK MAINS 


Because long stretches of the trunk main 
pipe lines westward of the high-service pump- 
ing station had to be laid in soil of low-bearing 
capacity, the contractor was unable to provide 
satisfactory support by the customary use 
of blocking the pipe ends and angles to guard 
against ground movements. ‘Therefore at 
such points a harness was devised to span 
the Dresser couplings at the joints for the 


LINING MACHINE 


4tin. in diameter, placed at the two hori- 
zontal centre lines—one bolt on each side of 
the Dresser coupling. A washer of spherical 
shape and a bearing plate, ahead of the nut, 
at each end of the bolt provided a universal 
joint. The bolts were threaded through lugs 





.| constructing engineer. 


welded to the pipe shell, and were designed 
to meet the stresses likely to be developed 
in service. 

Owing to the troublesome ground con- 
ditions, especially at the site of the filtration 
plant, an extensive system of benchmarks 
was placed both outside and inside the areas 
that were to be excavated. This was done 
so that any soil movements might be quickly 
detected, and so help the contractor, where 
any movement warned of danger, to change 
his excavating procedure at once to meet the 
situation. There are pressure cells installed 
in the bases of the structures to facilitate con- 
tinuous observation of foundation move- 
ments. These data will be valuable in the 
future in determining where to place and how 
to design subsequent structures that will be 
needed to amplify the existing facilities. 

All work on the project has been carried on 
under the direction of George N. Schoon- 
maker, now city manager, who for years has 
been and still has the added title of chief 
waterworks engineer ; Robert W. Furman is 
commissioner of water, and has been closely 
identified with the design of the filtration 
plant and the development of the project ; 
and William G. Clark has acted as supervising 
While Mr. Schoon- 
maker was wholly absorbed with the duties 
of chief waterworks engineer, the City of 
‘Toledo engaged as consultants the firm of 
Greeley and Hansen, engineers, of Chicago, 
Ill. Those specialists prepared the plans and 
specifications for the new system and have 
maintained general advisory supervision of 
its construction. Other experts have been 
employed in connection with certain of the 
difficult problems of the undertaking. 








Chimney Loss 


By R. H. 


ONE thing that hampers the efforts of the 
various Fuel Economy Committees to 
bring about a more efficient use of fuel in 
small industrial plants is a general lack of 
boiler-house instruments. The operators of 
such plants are now fully alive to the necessity 
of avoiding unburned fuel in the ashes and 
of paying attention to other evident sources 
of loss, but the invisible chimney losses ‘are 
disregarded because, in the absence of CO, 
apparatus, it is believed that there is no way 
of finding out what they amount to. So long 
as the chimney does not smoke all is assumed 
to be well with the combustion. It is, how- 
ever, unfortunately a fact that a smokeless 
chimney is too often highly wasteful because 
smokelessness can be due to an excessive 
flow of air through or over the fires, or leaking 
into the settings and flues. The usual way 
of detecting this state of affairs is, of course, 
by means of a CO, meter. But when no such 
instrument is available, there is nevertheless 
a way of determining the chimney losses by 
temperature measurements alone, provided 
that the plant is equipped with an economiser. 

To facilitate this determination the accom- 
panying nomogram has been dévised. Its 
side scales A and B represent respectively the 
temperature rise of the water and the tem- 
perature drop of the flue gases in passing 
through the economiser. The intermediate 
inclined scale gives the value of the factor 
which, when multiplied by the difference 
between the atmospheric temperature and 








that of the gases entering the stack, will give 


Measurements 


without CO, Meters 


PARSONS 


the amount of heat carried away by the dry 
flue gases for every pound of water evapo- 
rated in the boiler. 

The use of the nomogram is best explained 
by an example. Let us suppose that the 
water temperature increases by 96 deg. Fah. 
and the gas temperature falls by 245 deg. 
Fah. in passing through the economiser. Let 
us also assume that the gases entering the 
stack are 290 deg. Fah. above the atmospheric 
temperature. Laying a straight-edge across 
the nomogram in such a way as to pass 
through 96 on the A scale and 245 on the B 
scale, its intersection of the intermediate 
scale gives practically 0-39 as the chimney 
loss factor. Multiplying the chimney tem- 
perature drop by this factor we have 
290 x0-39=113-1 as the B.Th.U. carried 
away by the flue gases for every pound of 
water evaporated in the boiler. If the 
evaporation is, say, 7-6lb. of water per 
pound of coal and the coal has a calorific 
value of 11,000 B.Th.U. per pound, then the 
proportion of the total heat of the fuel that 
is carried away to waste up the chimney by 
the dry flue gases will be 

Et et RMI 7-81 per cent 
TB OOOF issn or renin 

There is, however, no need to make this 
calculation unless the result is wanted for the 
establishment of a heat balance. Indeed, the 
operator of a small industrial plant is unlikely 
to be able to make it on account of his 
ignorance of the calorific value of the coal he 
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is using. His object is to keep the chimney 
losses down, and to measure his success in 


Combining these two equations and elimi- 
nating R, we have 





doing this it is sufficient for him to know CxA 
what relationship these losses bear to the roe: ae (3) 
rate at which the boiler is working at the 
time. Although it is customary to consider | which gives us the B.Th.U. escaping up the 
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CHIMNEY Loss NOMOGRAM 


chimney losses in relation to the weight of 
coal burnt, it is just as logical to consider them 
per pound of water evaporated, and to make 
this figure the criterion of efficiency. This 
plan, moreover, has the great advantage of 
making it unnecessary for either the weight 
of coal consumed or its calorific value, or the 
weight of water evaporated to be known. 
The only figures the operator requires are 
certain temperatures, which are to be used in 
the manner explained above. 

The reasoning underlying the procedure is 
as follows. The operator has, by hypothesis, 
no means of knowing the weight of the flue 
gases being discharged at any time, nor does 
he know the weight of the feed water entering 
the economiser, but he can find out by means 
of the temperatures the ratio of these two 
unknown weights, and this is sufficient for 
the object in view. For the purpose of the 
argument, let A denote the rise of the tem- 
perature of the feed water due to its passage 
through the economiser, and let B denote the 
corresponding fall in the temperature of the 
gases. Then, if the specific heat of the gases 
is taken as 0-24 and there are R Ib. of gas 
passing for every pound of feed water, we 
have a 
~ 0-24xB (1) 

Similarly, if C is the difference in tempera- 
ture between the gases at the entrance of the 
stack and the surrounding atmosphere, the 
heat carried away will be 0-24 C per pound of 
gas, or 0-24 RC per pound of feed water. 
Hence we have H=0-:24 RC, or 


R 


R 


H April, 1942, issues of La Ingenieria, by Dr.-Ing. Erwin 


(2)] Kindel, Translated by Rolt Hammond, Assoc. M. Inst. 


stack in the dry flue gases for every pound 
of water evaporated. The “chimney loss 


factor ’’ of the nomogram is the value of 
in equation (3) when C is unity, or, in other 
words, it represents the chimney loss per 
degree of temperature drop in the chimney, 
It will also be seen from equation (2) that the 
pounds of flue gas passing through the 
economiser per pound of water are numeric. 
ally equal to 4-166 times the chimney logs 
factor. The ratio of the weight of flue gas 
to the weight of water, denoted by R, is a 
useful figure. Although no optimum value 
can be assigned to it from such data as a 
small plant operator is likely to have, there 
would generally be reason to suspect excessive 
air if a value of 2 were exceeded, and the 
figure might well be less than this. Such a 
value would correspond with a value of ()-48 
for the chimney loss factor. It is more 
fruitful, however, for the operator to direct 
his attention to keeping down the chimney 
losses as computed by the aid of the nomo- 
gram or as obtained from equation (3) for 
they are all that really matters. If the 
chimney losses are satisfactory, the question 
of excess air can be left to take care of 
itself. 

This method of determining chimney 
losses by means of the economiser tempera- 
tures takes no account of the heat carried 
away in the form of latent heat in the water 
vapour associated with the gases. But this 
heat is also disregarded by the ordinary CO, 
method, so that neither has any advantage 
in this respect. No suggestion is made that 
CO, instruments should be considered obso- 
lete as a means for the estimation of chimney 
losses, but in plants where they are not avail- 
able the method described in this article will 
enable these losses to be determined with sub- 
stantial accuracy. It may be worth while 
pointing out that this accuracy is completely 
independent of the cleanliness or the efti- 
ciency of the economiser. However dirty it 
may be, the heat absorbed by the water must 
always be exactly equal to that given up by 
the flue gases, and this is all that is 
required of an economiser, in so far as its 
use for the determination of chimney losses is 
concerned. 











HE author describes the work involved 
in the course of constructing the follow- 
ing extensions to the underground railway 
system of the City of Buenos Aires in the 


Argentine Republic, namely :— 
Kilom. 
Line I: Constitucion and Retiro ... 4-5 
Line II: Constitucion and Boedo,.. ... 4:0 
Line IV : Plaza Mayo and Palermo woe 62 
Total nee 


It will be seen from Fig. 1 that these lines 
interconnect in the heart of the city, already 
linked with the terminal stations of the 
Buenos Aires Western Railway since 1913 
by the old line of the Anglo-Argentine Tram- 
ways and form a junction with the other two 
principal railway termini Retiro and Con- 
stitucion (line I), with the densely populated 
district north-east of the capital (line IV). 
Line II has a relatively minor importance. 
The underground stations, with the excep- 
tion of the termini, are all 106 m. in length. 
They are spaced 500 m. apart. 

Retiro and Constitucion, until recently the 
only termini, have direct underground con- 
* Abridged translation of articles in the March and 





The Buenos Aires Underground Railway’ 


No. I 


nections for pedestrians with the main railway 
stations. Diagonal Norte and Carlos Pelli- 
grini stations on lines I and IV respectively 
are used for shunting purposes ; on the other 
hand, Constitucion Station serves as the 
terminus for lines I and II, and also allows 
- the regular interchange of traffic on both 
ines. 

In order to ensure safe traffic operation, 

the circulation of trains from line IT within 
the terminal stations and over the points and 
crossings therein is carried out on the right- 
hand side, against the usual circulation, which 
is on the left-hand side. In laying out line [ 
the greatest care was taken to avoid passing 
beneath large buildings, in order to reduce 
underpinning costs to the minimum and to 
avert settlement of the ground. 
With the object of completing the work as 
soon as possible, the line of the tunnels was 
taken along the line of the streets and a 
minium radius of curvature of 80 m. was 
adopted on the Constitucion and Diagonal 
Norte branch of line I, which was increased 
to 120 m. for the second branch, Diagonal 
Norte and Retiro. 
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Experience gained during construction of 
this first line showed that passage below 
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buildings did not present great technical 
difficulties, except where the buildings were 
old and badly constructed. Furthermore, in 
the interim, standard payment for subsoil 
expropriation was adopted, by the applica- 
tion of which it was possible to estimate the 
cost of the work in advance. All this proved 
that the danger and inconvenience caused by 
the sharp curves were not compensated for 
by the economies effected. 

“As a result, the two last projects, lines II 
and IV, were carried out with a minimum 
radius of curvature of 250 m., with only one 
exception, where it was not possible to avoid 
a radius of 230m. The depth of the line was 
fixed, on the one hand, by arranging rail 
level as near ground level as possible, for 
easy access, and, on the other hand, by 
allowing the minimum safe cover above the 
crown of the tunnel arch. This resulted in 
the invert level of the tunnel being fixed at 
between 10 m. and 15 m. below street level. 
Variations in depth generally conform to 
existing sewers and electrical services. The 


the complicated network of ducts and cables 
below street level, an unavoidable accom- 
paniment of cut-and-cover work. The 
standard tunnel cross section was originally 
known as type A (Fig. 2), being a double-track 
tunnel in contradistinction to the double 
tunnels formerly constructed on the system. 
Experience gained with this cross section on 
line I allowed of its modification on the other 
two lines, and it was later superseded by 
type a (Fig. 3). This second alternative 
is more economical and can be adopted 
more easily to curves and turnouts by reason 
of its greater width. It also affords greater 
safety to maintenance personnel during peak 
traffic periods. 

For junctions and in entrances to stations 
a cross section having a maximum width of 
13-40 m. was employed; for single track 
the section used was known as type 8. 
Another variation is shown in Fig. 4, which 
depicts the arrangement adopted for accom- 
modating double and single track. 

On line I the floor of the tunnel has a 
thickness of 30 cm. of weak concrete. On 





maximum gradient was about 3 per cent. 
Avenida de Mayo Station is situated 
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FIG. 1—MAP_OF BUENOS AIRES UNDERGROUND RAILWAYS 


between the tunnel of the Anglo-Argentine 
Tramways and the goods tunnel of the 
Buenos Aires Western Railway in a space 
reserved for the purpose during the construc- 
tion of these lines. Line IV, at Diagonal Norte 
Station, crosses line I and also that of the 
Lacroze Subway, the junction being sited 
below the footings of the Obelisk. Lines I 
and II, with the exception of the last 400 m. 
—in Retiro—are sited above the water table. 
On the other hand, on line IV it was not 
possible to avoid a length of 2 kilom. passing 
through water-bearing ground. hover 

The selection of a tunnel cross section is 
intimately linked up with the method of 
tunnelling adopted. If the cut-and-cover 
method is used, then in general the tunnel 
will have a flat roof, but an arched roof will 
he provided where pure tunnelling is adopted. 
On this line ,cut-and-cover methods would 
have caused so much inconvenience and con- 
gestion of traffic that an arched section tunnel 
was adopted. Excellent subsoil conditions 
greatly facilitated the construction of the 
tunnel. 

This solution of the problem also elimi- 





s a Concrete batching plant for Constitucion - Chacabuco Line 
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nated the great inconvenience of disturbing 


lines II and IV, on the other hand, there is 
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no floor to the tunnel and the ballast is laid 
directly on the ground ; only in stations is 
there a thin floor, and on sections where there 
is great pressure a reinforced concrete floor 
is provided. It was not possible to establish 
standard cross sections for the stations, since 
their siting depended upon the line of the 
street and the building line, cover above the 
arch, and the width required for platforms, 
together with their relative positions in 
relation to the tracks, which, in turn, 
depended upon lay-out and access to them. 
The basic design has lateral platforms 3 m. 
in width, and this was adopted in the 
majority of cases; for stations of greater 
importance the platform width is increased 
to 4 m. 

In those cases where there was very shallow 
cover above the arch in comparison with the 
width of the section, excavation in tunnel 
was dangerous if special safety methods were 
not adopted. Where buildings imposed an 
excessive load on the arch, the tunnel was 
subdivided into a double arch with a line’ of 
intermediate columns, platforms being built 
at the sides. These arches were built simul- 





For the more important stations a single- 
arch design was adopted, with central plat, 
form, which, in spite of the fact that its span 
was only a few centimetres greater than the 
designs already described, gave a much more 


striking impression of grandeur. There is 
no direct access to the stations, approach 
being from street level through an inter- 
mediate vestibule, and thence to the plat- 
forms by means of fixed and moving stair- 
cases. The vestibule is generally sited above 
the station arch, but this does not apply to 
all stations. Local conditions impose various 
modifications, such as restricted space 
between the crown of the arch and the road, 
important sewers which cross the proposed 
site of the vestibule, or even the impossibility 
of lateral access to the station platforms ; 
such cases require two vestibules, sited either 
at the sides or at the ends of the station. 

The plan of providing two independent 
vestibules close to the ends of the station was 
necessary where there was a central platform, 
to which access was only possible from each 
end. This lay-out was adopted owing to the 
greater importance of these stations, in order 
to ensure better access from the street. A 
special lay-out was adopted for Pueyrredon 
Station, due to site conditions. In effect, 
this station is located directly below the 
junction of Santa Fé, Pueyrredon, Charcas, 
and Ecuador streets, is partly submerged 
below the water table, and by reason of its 
importance was designed with a central 
platform. Site conditions made it impossible 
to locate the entrances to the platforms at 
the ends, the stairways being located in the 
centre of the platforms (see Fig. 5). 

Having designed a single arch, in the centre 
of which there was to be a wide passage for 
three staircases, it was found that such a 
structure would be of far too heavy a section. 
It had to sustain a load of 8 tons per square 
metre, due to the necessity for providing for 
future buildings. For these reasons it was 
necessary to alter the original project, 
retaining the single arch for the portions not 
affected by the staircase and replacing it by 
a triple structure in the centre to accom-. 
modate the staircases. This is shown in 
Fig. 5. - 

As the thickness of the internal columns 
was reduced in comparison with the other 
dimensions of the arch and having regard to 
the heavy load, they could only be con- 
sidered as bearing columns; in order to 
sustain the arch thrusts, it was necessary to 
join the arches at springing level, in the space 
available between the staircases. Since this 
solution at Pueyrredon Station was found 
to be satisfactory, it was also adopted at 
Palermo and Boedo, with similar features, 
but under much more favourable loading 
conditions. 

For the two terminal stations of Consti- 
tucion and Retiro, as well as a short length of 
tunnel at the entrances to them, it was 
decided to use a rectangular section with flat 
roof. There the greater number of platforms 
and the turnouts and entrance crossings 
avoided wide spans, and arches were not 
appropriate due to insufficient cover. Work 
in cut and cover, essential for this type of 
construction, was facilitated by siting these 
stations below large squares, whereby inter- 
ference with traffic was much reduced. The 
only intermediate station built by cut-and- 
cover methods, with a flat roof, was that at 
Callao. In this case this particular design 
was adopted because the station was sited 
in a wide square and the shallow cover made 
this type of construction an economical 
proposition. 

Mass concrete was employed on the greater 
part of the work. On the one hand, it was 





taneously (Fig. 5). 


necessary to adopt minimum thickness con- 
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sistent with perfect workmanship and water- 
tightness, and, on the other, there was the 
difficulty of placing reinforcement in the 
tunnel with so many supports and struts in 
way of the work. It was thus necessary to 
build normal tunnel sections in mass con- 
crete. Only in those sections of wide span for 
stations and junctions, as well as in vestibules 
and staircases, and in places where excep- 
tionally heavy loads were imposed, was 
reinforcement essential. 

The standard concrete mix contained 
250 kilos. of cement, 910 kilos. of sand, 
1220 kilos. of crushed stone aggregate, and 
120 litres of water per cubic metre of con- 
crete. The crushing resistance of a cube at 
seven days was 175 kilos. per square centi- 
metre, and at twenty-eight days 250 kilos. 
per square centimetre. Some tests gave com- 
pressive strengths up to 350 kilos. per square 
centimetre. Mixing proportions were deter- 
mined by experience gained at the beginning 
of the works with a mix richer in cement but 
poorer in sand than that specified, which 
caused certain difficulties in pouring. It must 
not be forgotten that concrete must fre- 
quently be transported for long distances 


Protection against underground water was 
effected by two layers of tarred felt, each 
weighing 15 lb. per square foot, bedded in 
three layers of asphalt laid on a wall built 
of bricks on edge, concrete later being poured 
directly against the asphalt dampcourse. As 
the tunnel walls were concreted first, it was 
necessary to leave a considerable length of 
the dampcourse projecting below the base of 
the walls in order to ensure a continuous 
dampcourse below the tunnel floor. In view 
of the fact that the walls were concreted in 
short sections, and that in the interior of the 
tunnel shrinkage of the setting concrete is at 
a minimum, it was not necessary to provide 
special expansion joints, either in the con- 
crete or in the dampcourse. For that reason 
the dampcourse could be continuous. 

An entirely different state of affairs was 
found in Retiro Station, constructed on the 
cut-and-cover principle, where the effect of 
the ambient temperature and humidity 
caused considerable shrinkage during setting. 
Much longer sections of concrete could be 
poured than in the tunnels, so that it was 
necessary to provide three expansion joints 
closed by means of curved copper plates, 


ee 
$< 


tion costs, time of execution, interest, and 
depreciation, it was found to be much cheaper 
than the cost of damp-proofing the whole 
periphery of the tunnel section. 

The cost of a permanent pumping plant 
was found to be insignificant, since the 
temporary pump could easily be adapted to 
this work. Maintenance of the water table 
at a level lower than normal was facilitated 
by the special nature of the subsoil, which by 
reason of its porosity permits easy flow of 
water. 

It was found in practice that a pump with 
a capacity of 60 cubic metres per hour could 
lower the water table to a depth of 3 m. and 
maintain it at that level over a length of 
550 m. of tunnel, the volume of excavation 
below the normal water level being 13,000 
cubic metres. In view of the particular 
texture of the subsoil, there is no reason to 
fear that the permanent extraction of water 
will affect the bearing power of the ground, 
and, as a corollary, the stability of neigh. 
bouring buildings. 

The permanent pumping _ installation 
reduced the cost of construction, not only by 
lowering the cost of damp-proofing works, but 


by lorry before being poured. 


















| | y-95| 3-10 17-95) |'0-75 
Cc. 700 


3 0-75 
TYPE “A” TRAFFIC TUNNEL. 














0-50) 
oe 
(oS CN | 
ih Se Wd 
e \: sy 
ss ke >! 
Fs rds 
A fs pa 
075 (ted i Hd 9-75 
| 
"TL a30 st | aso | 
1-00 0-57 0-60 
Txe Encinece 


FIGS. 2, 3, AND 4—-TYPES OF TUNNELS 


structures a richer mix was used. For lining 
the inverts on line I a weak concrete was 
employed, having a cement content of 
170 kilos. per cubic metre. 

Structural steel was adopted only at 
Constitucion and Retiro stations and on the 
short approaches to them. The structure 
comprised steel beams and columns support- 
ing reinforced concrete slabs. Some struc- 
tures which had been originally projected in 
steel were eventually constructed in rein- 
forced concrete, thus eliminating the com- 
plication arising from the erection of beams 
and columns amidst a forest of temporary 
supports, cables, ducts, and tramways, and 
was at the same time a more economical 
solution of the problem. 

A dampcourse was provided around the 
tunnel only in those portions below the water 
table. When dealing only with infiltrations 
from surface water, certain measures were 
adopted in those carried out by cut-and- 
cover methods, as in the case of Consti- 
tucion, Retiro, and Callao stations, vestibules, 
and underground transformer stations, which 
are provided with a dampcourse consisting 
of one or two layers of paper impregnated 
with asphalt. 

The arches were built in sections with con- 
struction joints spaced at 1-83 m. in those 
portions where the ground was waterlogged. 
No importance was attached to this, how- 
ever, in view of the fact that it only affected 
the finished appearance of the structure. 


In certain 
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experiment in which tarred felt was replaced 
by a dampproofing compound mixed with the 
concrete was not successful. The method of 
dampproofing already described is easily 
carried out so far as the floor and vertical 
walls of the tunnel are concerned. 

As already explained, on line IV there are 
long stretches located below the water table. 
In such cases it was impossible to form the 
dampcourse on the extrados of the arch in a 
workmanlike manner, so that an alternative 
solution of the problem had to be found. 
Cut-and-cover construction was not possible, 
a method which would have allowed of the 
placing of the dampcourse after concreting 
had been completed. Excavation of a 
supplementary space above the arch was 
considered as a possible solution, filling this 
space after completion of the concrete. This 
would have entailed considerable increase in 
cost, and might have caused considerable 
settlement at street level. 

The solution finally adopted gave excellent 
results. The dampcourse was built up to 
springing level in the manner already 
described, but maintaining simultaneously 
the water table below the top of the damp- 
course by meansof a drainagesystem operated 
by an automatic pump. No dampcourse was 
laid on the extrados of the arch. The maxi- 
mum depth to which the water table had 
to be lowered was about 4m. At first sight 
it might appear that this solution was 





extravagant, but on analysing the installa- 


Dampcourse of Asphalt & 
7-70 Bricks on Edge us? 








- SECTION AT PUEYRREDON STATION 


diminished earth pressure on the tunnel lining 
and thus saved a large amount of reinforce- 


thickness. 

It should be pointed out that all possible 
measures were taken to ensure that the 
exterior water level did not rise above a pre- 
determined point, which might have had 
disastrous effects. Thus, if such a possi- 
bility had to be taken into account, in order 
to avoid rupture of the invert due to increased 
surcharge of the subsoil, the invert would 
have to be of such a thickness as to resist the 
greatly increased head of water, thus cancel- 
ling out the economy otherwise effected. 
Also water entering through construction 
joints in the arch would have caused imme- 
diate paralysis of traffic and damaged the 
signalling and lighting installations. It was 
thus essential to maintain the water level at 
a definite point, and with this end in view the 
following solution was adopted :— 

A cross connection between the side drains 
of the tunnel was made every 30 m., and in 
combination with vertical porous concrete 
pipes formed a complete siphon. Should the 
exterior water level rise, the water would 
flow simultaneously through’ the vertical 
pipes, the siphon coming into action and the 
water being led to the sump. It was a great 
advantage to connect the temporary drainage 
system to the permanent pumping plant, for 
the water table could thus be lowered at any 





time to suit the operations being carried out, 
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which could be executed in completely dry 
vround. For this reason a pumping plant 
was maintained in Pueyrredon Station, 
although here it was nat necessary to keep 
the water table lowered. 

In ground which was not waterlogged, 
but where there was a certain amount of 
infiltration from the washing down of plat- 
forms and stairs, the pumps have been placed 
in the vestibules. As already explained, 
escalators were installed as well as fixed 
staircases. At first photo-electric cells were 
installed to operate the escalators whenever 
the shadow of a person affected the cell, but 
it was found that the consumption of current 
was far greater than it was with the escalator 
running continuously. 

Ventilation for the platforms on line I was 
originally of the extraction type, but later, 
as a result of subsequent experience, fresh 
air was blown in in preference to extracting 
the foul air. On lines II and IV, built later, 
natural ventilation was used and was found 
to be far more satisfactory than in the case 
of line I. Fresh pure air enters the tunnel 
by the escalator tunnels and the vitiated air 
rises through exits having a cross-sectional 
area of between 3 and 4 square metres, 
located at between 100 m. and 150 m. centres. 
The trains act as pistons, circulating the air, 
and thus renewing it. 

The architectural treatment of the stations 
deserves special mention. Materials, form, 
decoration, colours, and lights have been 
combined in a happy composition. Tiling is 
used for flogrs and walls, and each station has 
its own design and colour scheme. The large 
tiled mural decorations are particularly 
attractive. On line I they depict Spanish 
pastoral scenes, and on lines IT and IV 
Argentine motifs predominate. At first these 
mural decorations were imported from Spain. 
During the Spanish Civil War, however, this 
source of supply was interrupted, and the 
Argentine ceramic industry stepped into the 
breach. Remarkable strides have been made 
in this technique, and it can be truly sad 
that each new station sets a new standard of 
fine work. 

Before considering the tunnel calculations 
in detail, it is necessary to describe the 
nature of the subsoil, which determines the 
method of calculating the loading on the 

arch. Buenos Aires rests on a stratum of 
loess, an exceptionally stable soil which 
permits of carrying out deep excavations 
without any timbering, even when close to 
nearby buildings. Neither does the soil 
lose its stability when waterlogged. In 
addition to these good qualities, it is easily 
excavated with pneumatic picks. Thus it 
provides the best foundations possible, and 
has not presented any technical difficulties. 

On this work, in determining the charac- 
teristics and conditions of the subsoil upon 
which were based the statical calculations 
for the various structures, estimated figures 
were used rather than figures confirmed by 
practical tests. 'This was found to be justified 
by wide experience on works in a similar 
type of ground, which once again followed 
what had been expected of it. 

Furthermore, the calculation of loading on 
an underground tunnel is so vague in any 
case that the exact properties of the subsoil 
lose their relative importance. In cases like 
this it is found that the most adequate calcu- 
lation is the simplest and most evident. It 
should be emphasised that the author does 
not consider the latest methods of analysis 
and investigation of soil conditions as being 
in any way redundant. During different 
stages of the work doubts were expressed as 
to the possible load-bearing capacity of the 
soil. It was therefore decided to carry out a 
few simple tests, with the main object of 


determining the coefficient of internal fric- 
tion and the shearing resistance of the soil. 

For natural soil with a specific weight of 
1-81 tons per cubic metre, the value of ¢ 
lies between 45 deg. and 50 deg., and the 
resistance to compression may lie between 
7 and 10 tons per square metre. Compres- 
sive resistance for cubes of 10 cm. side, with- 
out lateral restraint, was of the order of 
4 kilos. per square centimetre. Loads trans- 
mitted by earth pressure to the tunnel, 
which can only be estimated approximately 
for reasons of simplicity, are divided into 
vertical and lateral loads. It is well known 
that a portion of the earth over the tunnel 
does not impose a load upon it, this portion 
increasing with the depth of cover over the 
tunnel. This portion is transmitted by arch 
or beam action into the ground and causes 
a horizontal thrust in the virgin soil. 

It is difficult to establish the extent of 
the unloaded portion; it not only depends 
upon the characteristics of the soil, but also 
upon the elasticity of the structure and the 
manner in which it has been built. Neither 
do cracks which have appeared in some build- 
ings, as a result of excavation under very 
unfavourable conditions, allow conclusions 
to be drawn as to the extent of the horizontal 
load. It seems, however, that the subsidences 
observed in mining districts are similar to 
those observed here, in that the cracks are 
located above points in the subsoil from which 
lines joining them to the springing of the 
arch make an angle of between 30 deg. and 
40 deg. with the vertical, which indicates 
that they are more likely to be horizontal dis- 
placements of the ground than unequal 
settlements of the subsoil. From every point 
of view it can be said that the possibility of 
an earth surcharge requires a minimum cover, 
which is a function of the width of the tunnel 
and of the characteristics of the ground. 

In many cases it was not possible to estab- 
lish the exact depth of the minimum cover, 
in view of the inherent difficulties in deter- 
mining the effective load, because it was 
necessary to assume that the total depth of 
cover was effective. Thus it was that for the 
first statical calculation of the cross section 
of the tunnel, known as type A, it was 
assumed that the layer of earth 5-5 m. thick 
above the crown of the arch was operative, 
limited horizontally by the projection of the 
side walls upwards. 

en this initial cross section was super- 
seded by the revised cross section a, which 
was of improved design, the height of 5-5 m. 
was altered to 4m.; in all probability these 
values are on the high side. In practice, how- 
ever, this uncertainty in establishing loads is 
not of major practicalimportance, because with 
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these loads the arch is not stressed to its 
maximum extent, as for constructional, 
reasons it was not possible to reduce thick- 
nesses. For the wide transition sections, 
and for the arches in stations, which in some 
cases are 18m. wide, the total cover was 
taken into account. 

In those sections of tunnel below buildings, 
since the possibility of rebuilding had to be 
borne in mind, it was assumed that the 
foundations of future buildings would be 1 m. 
above the crown of the arch. Allowance was 
made for concentrated loads of 200 metric 
tons, acting through columns spaced at 5-m. 
centres, or continuous footings 1m. wide 
with a load of 40 tons per metre. These loads 
corresponded to buildings of the maximum 
height allowed by the building by-laws. 

Still more indeterminate are the lateral 
earth pressures on the tunnel lining ; live 
load has no importance in the virgin subsoil 
of Buenos Aires. Careful attention was paid 
to the resistance of the ground against deflec- 
tion of the arch due to vertical loading. This 
passive resistance was considered to be hori- 
zontal with a triangular distribution over 
the total height of the tunnel, with its 
maximum at springing level ; it is approxi- 
mately at this point that the maximum 
lateral displacement of the arch takes place. 

Obviously the triangular distribution is 
but a crude approximation to the effective 
load distribution. On small cross sections, 
similar to section a, calculated on the 
funicular method, the maximum value of the 
lateral pressure was obtained on the assump- 
tion that the passive resistance of the earth 
in conjunction with the vertical loading 
should conform to the polygon of forces of 
the loads in such a manner that there was 
only compression in the arch and that the 
tension in the concrete was within the allow- 
able limit. 

By this means the line of pressure of the 
section a was determined, the springing level 
of which was some 7 m. below ground level, 
passive resistance of the subsoil being of the 
order of 15 tons per square metre, a value 
considered suitable for such a depth and in 
accordance with the resistance of the soil. 

For calculating the large sections of rein- 
forced concrete lining it was assumed that 
these were rigid portal frames, and passive 
resistance was thus assumed to be less than 
15 tons per square metre. Maximum allow- 
able tension stress in the concrete was 
60 kilos. per square centimetre, but this 
value was used only for certain reinforced 
concretestructures. Maximum pressure on the 
ground below the walls was taken as between 
4 kilos. and 5 kilos. per square centimetre. 





(To be continued) 








Institution of Mechanical Engineers 


[wr annual general meeting of the Institu- 
tion of Mechanical Engineers was held 
last Friday, February 19th. Colonel S. J. 
Thompson, the retiring President, took the 
chair for the first part of the meeting, and 
after the minutes had been read he announced 
that at a Council meeting that afternoon Mr. 
E. Bruce Ball had been elected an Honorary 
Life Member. A presentation of an antique 
grandfather clock was then made to Mr. 
W. O. Roberts on his retirement from the 
office of Hon. Treasurer, on account of ill- 
health. The prize-giving for the best papers 
published in the “ Proceedings ”’ of the Insti- 
tution followed. The President then moved 
the adoption of the annual report (an 








abstract from which is printed on another 


page of this issue), and the motion was 
seconded and carried unanimously. Mr. 
Thomas Walley made an_ eloquent 
appeal on behalf of the Benevolent Fund, 
pointing out that, whereas none of the 
members would hesitate to help a fellow- 
member by drawing upon the hoarded results 
of his technical experience, only 17 per cent. 
of the membership of the Institution contri- 
buted to the Fund. He wished for an 
impatient desire on the part of the members 
to see that 17 per cent. brought to the other 
end of the scale, where it would record those 
who did not contribute instead of those who 
did. The Secretary next announced the 
result of the ballot for the election of the 
Council, as follows :—President, Professor 
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F. ©. Lea; Vice-Presidents, Major W. 
Gregson and Sir Leonard Pearce; Members 
of Council, Lord Dudley G. Gordon, Dr. 
H. J. Gough, Sir Allan J. Grant, Sir George 
H. Nelson, Major-General E. B. Rowcroft, 
Engineer-Commander G. C. T. Turner, and 
Mr. R. A. Robbins (Associate Member). 

Colonel Thompson now invited Professor 
Lea to take the presidential chair. Professor 
Lea thanked the members for the honour they 
had done him in electing him President. The 
list of Past-Presidents contained the names 
of many famous men and pioneers. How 
could he hope to be worthy to have his own 
name included in so distinguished a list ? 
All he could say was that by his devotion to 
all that would further the interests of the 
Institution he might hope to prove worthy 
of the great honour done him. It was his 
only regret that the senior Vice-President, 
Sir Leonard Pearce, had been unable, owing 
to indifferent health and the great burden of 
work he was carrying at present, to accept the 
presidency. 

Sir William Stanier (Past-President) said 
that it gave him very great pleasure to pro- 
pose a vote of thanks to the retiring Presi- 
dent, Colonel Thompson, on behalf of all the 
members of the Institution, because it gave 
him an opportunity of testifying to the good 
work done for the Institution by a very old 
friend. His first association with Colonel 
Thompson was some thirty-seven years ago. 
They had attended a meeting of the Institu- 
tion to hear a paper on boilers by his old 
chief—it would be on boilers, of course—and 
after the meeting Colonel Thompson invited 
two or three youngsters, including himself, 
to come to supper with him, and gave them a 
very good supper. That was an early and 
typical example of the kindliness and hospi- 
tality of the retiring President. Colonel 
Thompson had had a very long association 
with the Institution and had been particu- 
larly helpful to the Birmingham Branch, which 
regarded him, if not as the father,-at any 
rate as a guide, philosopher, and friend in all 
their activities. Since he had been President 
he had shown his interest in all the activities 
of the Institution. He had visited almost all 
the Branches, which in these days of travel 
under war conditions was no mean effort. 
It was due to his desire to see the Institution 
possess a worthy portrait of its first President 
that the Institution of Civil Engineers had 
been kind enough to offer one of the copies 
which it possessed, and the members would 
wish to thank Colonel Thompson for his 
interest in that matter. 

Major-General A. E. Davidson, D.8.0. 
(Past-President), seconding, supported the 
tribute paid by Sir William Stanier to the 
attainments of the retiring President. The 
members would all recall his most interesting 
Presidential Address, but they might not all 
realise that he was the holder of a gold medal 
for fifty years’ service with his own company. 
They trusted that he would be spared to win 
the next distinction—presumably some form 
of diamond medal. Colonel Thompson had 
been, a shining example of the public-spirited 
engineer. He had been very much interested 
in the civic life of his district ; he had been 
Lord-Lieutenant and High Sheriff of the 
County of Stafford, and he had spent a great 
deal of time in furthering the interests of the 
Territorial Army at a time when the Terri- 
torial Army did not command a very large 
measure of public approval. He had also 


been largely responsible for the setting up of 
the James Watt Memorial Hall in Birming- 
ham, where engineers of all branches met 
together and consolidated the position of 
engineers as a whole, instead of meeting in a 
sectional manner. 

A paper, entitled “ Some Textile Finishing 


Machines,”’ was then presented by Mr. K. 8. 
Laurie. The paper is reprinted on another 
page of this issue. The following discussion 
took place :— 

Mr. Gilbert Varley (Member of Council), 
said that the present paper dealt with the 
fmishing of fabrics made from vegetable 
fibres, and contained few references to 
animal fibres. Whilst the finishing of animal 
fibres followed the same broad lines, different 
machines and different methods were neces- 
sary, as the operations were generally more 
difficult and the scope of cloth improvement 
by finishing was greater. At the same time, 
animal fibres were more sensitive to rough 
treatment and did not allow of the extremes 
of temperature and high speeds possible 
when finishing vegetable fibres. In contra- 
distinction to vegetable fibres, the finishing 
of animal fibres was more frequently organised 
as a vertical combine ; and, particularly in 
the faney woollen and worsted trades, it was 
customary for the factory to process the wool 
to the finished product. 

The electrification of textile machinery, 
as usually practised, almost always consisted 
in merely fitting a motor and starting device. 
The paper illustrated that quite well; there 
were few references in it to the more highly 
developed technicalities of the present-day. 
motor drive of some modern machine tools, 
which found no application in textiles. 
That was due to a variety of reasons. As the 
author mentioned, the general atmosphere 
of a dye-house was bad, and the progressive- 
ness of thought of textile machinery designers 
of past generations solved by mechanical 
means many complicated motions which 
to-day would more probably be attempted 
electrically, and here custom and the labour 
available to the user made the electrical 
method inadvisable. 

One of the ever-present difficulties in 
finishing textile fabries of all classes was that 
of staining, whether by corrosion products 
from the machine structure, such as rust— 
hence the older preference for wood vats, 
replaced to-day by stainless steel—or by oil 
and grease. The methods of supply of lubri- 
cant to bearings were now fairly well known 
and established, but the question of bearing 
closure and preventing lubricant reaching 
undesirable places had assumed importance 
and was by no means fully solved. The 
author’s methods of carrying that out would 
be of interest. The use of bonded synthetic 
resin products as bearing materials was of 
interest, but it would be useful if the author 
would give his experience of their resistance 
to attack by acids, alkalis, and hot liquids, 
and, in particular, if he would say whether 
the material had any effect on shade or stain- 
ing. Had he used lignum vite for the bear- 
ings of dyeing machines ? 

In the arrangement of the jigger (Figs. 4 
and 5) constant cloth speed could easily be 
obtained mechanically by using positively 
driven winding rollers as draw rollers, and 
mounting a batch roller on an adjustable 
incline above these to take the cloth fed to 
it. This would appear to be preferable to 
the electrical method given in Figs. 5 and 6, 
as the restriction as to the ratio of full and 
empty diameters of the roller being small, it 
was cumbersome and restricted the length 
dealt with in one piece. 

With regard to the relative advantages of 
hydraulic and compressed air weighting for 
mangles, he would like to ask whether the 
author’s preference for cleanliness of air 
meant that its leakage was innocuous and 
unnoticed. Further information on the 
methods of obtaining high finish on calender 
rollers would be welcome, and particularly 
methods of obtaining high finish and accurate 
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calender rollers cambered in the same wa; 
as described for mangle bowls ¢ Compara. 
tive figures for steam consumption per pound 
of moisture removed for the various dryers 
fitted to stenters would be interesting, ang 
it was not clear from the drawing what 
happened to the extracted moisture in the 
recirculating air system. Finally, good 
finishing of textile products, whether vege. 
table or animal, depended, first of all, on 
good spinning and good weaving ; finishing 
added beauty only to a good article. 

Mr. W. W. Spooner said that Mr. 
Varley had asked for some figures of steam 
consumption in drying. As low a figure as 
1$lb. of steam per pound of moisture 
removed had been obtained by the most 
efficient dryer which had been tested, but, 
generally speaking, a figure of l$lb. to 
1} lb. could be regarded as satisfactory. It 
was a difficult thing to test, because so often 
the steam was wet at the end of a steam range, 
and in normal practice it was a little difticult 
to know what was dry steam and what was 
wet. It was not efficient to use superheated 
steam in the heaters ; it meant a rather higher 
surface for the same heat drop to be obtained, 
because the steam was a perfect gas, and 
therefore gave up its heat less readily than 
when it was wet. 

It was stated in the paper that wool 
tenters in the Yorkshire trade did not favour 
the speedy drying system. Actually, the 
system had been used and was being used, 
and he could mention one example in which 
the tentering machine with foug passes of 
chain had a drying chamber only about Ltt. 
long, so that there were only 20 yards of 
cloth in the drying chamber; yet it dried 
16 oz. cloth (which was probably what most 
men were wearing) at the rate of 18 yards a 
minute, and lighter cloth was dried propor- 
tionately more rapidly. In the case in ques. 
tion, the figure of evaporation per square foot 
of floor space was comparatively high, 
namely, 3-4lb. per hour, and the cloth as 
it came off the machine was very satisfactory. 

There was a new development in textile 
finishing machinery which the author had 
not noted, and, as it was one of the most 
recent developments in this branch of engi- 
neering, it might be of interest to some textile 
engineers to mention it. He referred to a 
dyeing and washing machine. Liquid was 
circulated through nozzles very much like 
the nozzles which were used for air in the 
drying machine, and two sheets of water met 
at a point through which the cloth went, 
thus impregnating the cloth almost instan- 
taneously. In the case of ordinary cloth, 
such as that of which suits were made, 
16 oz. to 18 0z., after milling and scouring, 
the soap had to be washed out of the cloth, 
and it ordinarily. took between 1000 and 
1500 gallons per piece of 60 yards to wash the 
soap out. Instead of that, in the new type 
of machine only 100 gallons were required. 
It had also been used for dyeing. The dyeing 
liquor was forced into the cloth, and it was 
possible to dye a heavy cloth at a rate of 
17 yards a minute by passing it once through 
the liquor. 

Mr. W. R. Reynald remarked with regard 
to the heating of stenters that modern prac- 
tice had definitely made rapid strides with 
regard to drying efficiency, but there were 
other points which had to be taken into con- 
sideration with regard to what might be 
termed the works overall efficiency, which 
came into operation to a great extent from 
an £38. d. point of view. With the spuns 
which were becoming very prevalent to-day 
the amount of fluff coming off was very large 
indeed, and, speaking as a user, he thought 
that the method of drying on stenters required 
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particularly with the kind of labour which 
had to be used to-day. If some method of 
self-cleansing could be provided, instead of 
the present hand-cleaning of the grids, &c., 
it would be a great achievement. Reference 
was made in the paper to constant speed on 
die jiggers. Constant speed was all right for 
certain classes of goods, but with cheap goods, 
where output has definitely to be taken into 
consideration and the price allowed would 
not permit of any deviation from the speed 
already obtained, he was afraid that constant 
speed was ruled out. Constant speed could 
easily be obtained by using the take-off 
motion instead of batching from one roller 
to the other; if the take-off motion was 
used from each run or each dip through, a 
constant speed of cloth would be obtained, 
but unfortunately the output from a day’s 
run was greatly reduced. 

Mr. R. G. Fargler said that in the last 
twenty years the speed of washing machines 
had gone up from 40 to 250 yards, and that 
was largely due to the work of the mechanical 
engineer. There had been a demand for 
greater speed in stenter drying particularly 
for the newer fabrics, which as they became 
lighter became cheaper, and, as they ceased 
to be a novelty and became an every-day 
material, there was a demand for greater 
speed when dealing with them. The engineer 
had played his part very well there. The 
chemist had produced the new fibre; the 
chemist and physicist had produced the new 
processes ; the chemical engineer had pro- 
duced the pilot scale plant ; and the mecha- 
nical engineer had produced the final and 
very satisfactory plant. It would be inter- 
esting to have the author’s view of the prob- 
able réle that the mechanical engineer would 
be asked to play in relation to the multi- 
farious synthetic fibres which were going to 
be produced within the next ten years, some 
of them based on hydro carbons, some based 
on alcohols, and some based on nitrogenous 
materials. It would be of interest to know 
what sort of plant would be required, what 
sort of help would be needed from the engi- 
neer, and what was being done to deal with 
the problems involved. Those problems 
were already coming before the research 
workers and others in regard to the finishing 
of textiles and the new fibres which were 
coming along, and it would be interesting to 
learn more about that side of the matter. 

Taking the paper as it stood, there were 
two or three questions which he would like 
to ask. First of all, the author said a good 
deal about dye jiggers. The modern dye 
jigger, in which the parts touching the cloth 
were either stainless steel or vulcanite, was a 
splendid instrument; it made it possible 
to use dye jiggers for all sorts of purposes for 
which they could not previously be used ; 
but when those nearly perfect machines were 
used with all sorts of chemicals, as they were, 
there was one difficulty. No one had yet 
invented the perfect scroll roller, which was 
essential to keep the cloth at its full width 
and free from creases. "The stainless steel 
scroll roller, which was usually worked at a 
speed about three times the rate of passage 
of the cloth, kept the cloth out perfectly, 
and with a cloth which would stand its action 
it was perfect ; but there were two weak- 
nesses. With a rather soft, spongy cloth the 
steel frictioned the cloth and caused suffi- 
cient damage to affect the dyeing behaviour, 
and with a very impervious cloth the scroll 
roller pushed the liquor to the side, and there 
was a tendency for there to be a white patch 
in the middle. With regard to air driers, he 
would like to ask whether attempts were 
being made to achieve the most economical 
degree of recirculation of air, either in air 
driers or in Spooner heaters. Was there any 


prospect of automatic control of recircula- 
tion ? One speaker had already asked what 
happened to the moisture. The moisture was 
got rid of by drawing in a certain, amount of 
resh dry air all the time. He wondered 
whether there was any possibility of a mecha- 
nical method there. With regard to calender 
bearings, and particularly calender bearings 
of frictional calenders under heavy weight. 
ings, were there any new developments in 
types of bearing and/or methods of lubrica- 
tion ? That bore on the question of the possi- 
bility of contamination. All those who had 
worked as he had, even from the research 
point of view, with calenders working at 
pressures of 2 tons to the linear inch, knew 
perfectly well the difficulties encountered on 
the question of lubrication. 

Mr. L. N. Burt said that Mr. Reynald had 
raised the question of the calender bearings. 
Personally some little time ago he had been 
asked. to advise on a calender with hydraulic 
pressure, and in his ignorance he had made 
the bearings very amply large. He forgot 
what the pressure per square inch was. He 
also provided for their lubrication, and he 
thought he had done all that was required, 
but to his annoyance he found that he had 
done just the very thing that was not 
required. His bearings were so long that the 
deflection of the bowl increased, and the 
result was that the bearings bellied out, so 
that they were doing the bearing on about 
half the surface for which he designed them. 
He would like to know to what pressure it was 
possible to go with calender bearings, espe- 
cially if the load was intermittent. Appar- 
ently, his calculations were hopelessly wrong, 
and with efficient pressure lubrication it was 
possible to run up to a very considerably 
higher pressure. Perhaps the author could 
say what was a safe pressure, given the tem- 
perature at which he said the calenders would 
have to work. Another point in that con- 
nection was the use of plastics, which were 
used in rolling mills in the steel trade. If 
they would stand that pressure and tempera- 
ture, possibly they would be quite efficient 
for the textile trade. As an alternative, in 
paper mill practice there seemed to be a 
tendency to employ roller bearings or double- 
row ball bearings, because it was possible to 
get a very much shorter distance between the 
bearing centres, and apparently the liability 
to deflection must be definitely reduced. 
Personally, he thought that a roller bearing 
or a ball bearing would be an advantage. 
The pollution of the liquid which was being 
used could easily be overcome by careful 
casing of the bearings. Dealing with air 
drying, the author said: ‘ The mechanism 
of moisture removal from porous bodies, such 
as cloth, is not yet fully understood. It is 
becoming clear, however, that the transfer 
of heat to the moisture is generally the ruling 
factor. If this can be done efficiently, the 
conditions for vapour escape and vapour 
absorption will be amply provided.” Per- 
sonally, he thought he would disagree with 
that because there was another factor coming 
in, which was that in this country in par- 
ticular it was never possible to be quite sure 
what was the humidity of the air which had 
to be used to take the moisture out, and, 
unless that humidity was definitely known, 
it was not possible to say how much air had 
to be put in to take a definite quantity of 
moisture out of the cloth. If anyone could 
devise an automatic regulator to overcome 
that trouble, he thought it might be of con- 
siderable help to other industries as well as 
to the textile industry. 

Mr. J. H. Fleming said that reference had 
been made to fibres which would have to be 
dealt ‘with in the future, and it was well 


fibres which would have to be handled would 
be very different from those which were being 
dealt with at the present time. He would 
therefore like to appeal for closer collabora- 
tion between mechanical engineers and those 
interested in the finishing of textiles from a 
technical point of view. Until recent years, 
it had been his experience that there appeared 
to be closer collaboration, and perhaps more 
initiative, on the Continent than in this 
country. The engineers and manufacturers 
there did seem to try to meet the require- 
ments of the trade. In recent years British 
manufacturers had to some extent mended 
their ways, and had perhaps followed the 
example of the Continental manufacturers. 
He appealed to both sides for closer collabo- 
ration; the chemist must inform the engi- 
neer of what was required and the engineer 
must supply the needs. 

The author said there were two points 
which ran through the remarks of several 
speakers, and on which he would like to 
touch. One concerned the drying of cloth, 
as to what happened to the air. The answer 
to that was easy to give. An exhaust fan 
was usually provided at some point in the 
system, and the requisite amount of air was 
removed. By experience the right amount of 
air to remove was known, and at the tempera- 
ture at which the air was exhausted one worked 
to a relative humidity of 17 per cent. The 
amount of fresh;air could be quite accurately 
adjusted in accordance with that, although it 
was difficult to keep it right for every type 
of cloth and every type of moisture content. 
The control of the moisture content of the 
air was a difficult matter, particularly as the 
air was supplied at well above the boiling 
point of the moisture in the cloth, and the 
ordinary humidity methods of control were 
not applicable. 

Several speakers had asked what was going 
to be done about the new synthetic fibres. 
The engineer had to follow the finisher on 
that matter, and when the finisher had made 
up his mind what he wanted to do, the engi- 
neer would not be far behind him. Engineers 
were very interested in the new fibres, how- 
ever, and from what they could gather the 
chief requirement would be much more exact 
control, and that that would be much more 
important than any particularly high rate 
of output, and so on, while for drying the 
new fibres moisture control would be needed. 
Finishers had told him that a prime necessity 
in the drying of the new fibres was to know 
where one had got to in the moisture content, 
and not to over-dry the material and then 
let it take up moisture again, but to dry it 
to exactly the right point. Work was being 
done on that problem. 

On the dyeing side the new fibres were 
supposed to need light tensions, even tensions, 
and if possible constant speed, and that 
brought up the question of the constant-speed 
jigger. Two speakers had put forward the 
solution of driving by a driving roller. That 
method would admittedly give a constant 
speed, but unfortunately it did not work both 
ways. It rolled cloth up very nicely, but it 
was not successful in unrolling it and 
damaged the cloth to some extent. That was 
why it had not been adopted. 





RuHopEstan TuNGSTEN.—By arrangement with 
the British Ministry of Supply, the Goldfield 
Rhodesian Development Company, Ltd., of Bula- 
wayo, becomes the sole buyer in Southern Rhodesia 
of tungsten and concentrates, including wolfram 
and scheelite. A guarantee has been given by the 
company that all tungsten produced in Southern 
Rhodesia in lots of 560 Ib. or more will be exported 
and prompt payment made. This arrangement is 
part of a new policy for increasing the production 








known that in the near future the textile 


of base minerals in the Colony for the United 
Nations’ war effort. 
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PRODUCTION AND SERVICE 


THE letter by Lord Nuffield printed in 
The Times of Tuesday last and summarised 
in our Journal to-day raises a question of no 
little interest to engineers. Servicing is a 
relatively new word, and is probably most 
familiar to the motoring public, but the 
upkeep and maintenance of machinery of all 
kinds, great and small, has always been one 
of the functions of engineers. In some indus- 
tries motor vehicles and lighter electrical 
equipment, for example, it has become almost 
a separate and independent industry. In 
heavier engineering, the differentiation 


between the servicing staffs and the manu- 
facturing staffs is less clearly defined. But 


whilst nearly all engineering firms are called 
upon from time to time to undertake work of 
maintenance and repair, the commoner prac- 
tice is for larger users to employ their own 
maintenance and servicing departments, 
often provided with the necessary equip- 
ment of tools for the execution of the work 
required. 
The value of Lord Nuffield’s letter is that 
it insists upon the fundamental difference 
between engineers engaged upon design and 
production and those engaged upon servicing 
or maintenance. “The uninitiated,” he writes, 
“are prone to lump both classes together, 
without reference to the harm that can be 
done if the best use is not made, in the proper 
sphere, of their potentialities.” The mecha- 
nisation of our Forces has resulted in the call 
for an increasing number of mechanics to 
keep the machines ready and fit for service, 
to deal with their ailments and wounds, and 
to recondition them as and when required. 
The Army was late in recognising how vital 
this service was, but it learnt its lesson in 
Libya, and since the establishment of 
R.E.M.E. the position has been vastly 
improved. But to achieve this essential 
object, men had to be drawn from industry, 
and they were not all drawn from those whose 
craft was servicing. Lord Nuffield defines 
the production engineer as “ the planner, the 
designer, the man in the jig and tool office, 
the machine tool expert, the works co- 
ordinator, who schedules operations and 
operation data,” and his letter in essence 
is a plea that men in these positions should 
not be taken from industry. He supports 
that plea with the incontrovertible argument 
that “in a mechanised war equipment must 
possess a qualitative advantage over that of 
the enemy, and, further, that that quality 
must be consistently maintained as the war 
moves through its many phases.” He con- 
cludes, therefore, that a proper differentiation 
should be made between the call-up of the 
production engineer and the service engineer. 
Servicing engineers can be improvised, but 
designers and technicians cannot. To rob 
industry of the latter may “ stultify qualita- 
tive development.” It must never be forgotten 
that the production of munitions of war is a 
mass-production problem. It calls for the 
services of men with fresh and active minds, 
young men, not brought up in the old methods 
of individual production, but quick to see 
and devélop new methods, men who have 
ednesday | already had some training in mass produc- 
tion. Such men are imperatively necessary 
for the performance of the duties defined by 
Lord Nuffield. They are not mechanics, not 
artisans, but executives, who can devise and 
direct the best and quickest way of producing 
munitions. To take these men from industry 
is to rob it of its brain. For the actual work 
dilutees can be trained quickly, and the more 
quickly the more thought is given to produc- 
tion processes by the production engineers. 
Hence in the long run labour will be con- 
served by retaining the production engineers 
in industry. 
This is one of those subjects on which the 
Government would benefit by the advice of 
a competent panel of engineers. Engineers, 
more than anyone else, are in a position to 
appreciate the differentiation to which Lord 
Nuffield calls attention. To the recruiting 
office all engineers are engineers without any 
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ask them to state whether they were produc. 
tion engineers or servicing engineers; but 
having got that information it does not ask 
itself if it is better that one should remain jn 
industry than join the Services, and if the 
other would be of more service to his country 
if he followed our mechanised Army in the 
field than remained at home to engage in its 
development and improvement. Such differ. 
entiation is outside its function. It endea. 
vours to satisfy the demands of the Army or 
other Service, and takes all and sundry that 
come to its net. Guidance must be given to 
it and it can only come from the highest 
authority. Lord Nuffield has raised a point 
of which that authority will, we trust, take 
notice and seek the further advice of those 
who are most competent to give it. We 
venture to suggest that Mr. Bevin should 
request a joint committee of the Institution 
of Mechanical Engineers and the Institution 
of Production Engineers to give him an 
impartial and considered opinion on the 
whole matter. 


Future Apprenticeship 


THE Ancient Romans were fully justified 
when they claimed that tempora mutantur, et 
nos mutamur in illis, and certainly nothing 
effects more radical changes than does total 
war. In the 1914-18 conflict, when unskilled 
labour was commanding big money, when 
mass - production methods were being 
developed with surprising speed, the wise- 
acres boldly affirmed that the old-fashioned 
apprenticeship would be as dead as the dodo 
in the course of a few years. The war came 
to an end, but apprenticeship survived, even 
if shorn of some of its past rigours and glories. 
No longer could the apprentice build his own 
engine from start to finish, and then proudly 
stamp his initials on the crankshaft ; instead, 
he had to move from bench to bench and see 
engines assembled from standardised com- 
ponents. In the midst of a still more wide- 
spread struggle, the same argument is being 
advanced that because work is becoming 
increasingly standardised, the necessity for 
producing skilled craftsmen no longer exists, 
and consequently it would be idle to train 
apprentices. We are not prepared to sub- 
scribe to this argument, although it can 
readily be conceded that the type of appren- 
ticeship may have to be varied considerably 
to meet the altered conditions. Let us 
examine these conditions with a view to 
determining how best they can be met. 
Work that was once regarded as highly 
specialised has been so broken down that it is 
no longer necessary for a manual worker to 
be conversant with all the operations, most 
of which can readily be mastered in a month 
or two. Having mastered an individual 
process, the worker settles down to piece- 
work on it, earns good wages, but is, in effect, 
in @ blind-alley occupation. At the same 
time, the apprentice, earning relatively poor 
wages, looks with envy on the semi-skilled 
operator, and registers a mental reservation 
that it is not worth while to attend technical 
classes when he sees no prospect of his 
services ever being required for specialised 
work. That this outlook is entirely erroneous 
can hardly be doubted. Even assuming that 
every engineering product could be manu- 
factured on an assembly line, there would 
still remain the need for the skilled tool- 
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setter and maintenance engineer, for the 
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draughtsman and designer, for the experi- 
mentalist, the foreman, and the higher 
executives. Most of us appreciate the dangers 
that result from a drawing-office staff that 
has not been efficiently trained in the work- 
shop, we can also recognise the incentive to 
the apprentice of a drawing-office course, 
provided he shows ability with his tools and 
at his books. In perhaps a haphazard way, 
yet with a degree of efficiency, the square peg 
was transferred from the round hole to one 
which it could fit satisfactorily. The value 
of apprenticeship is not limited to the acquir- 
ing of handicraftsmanship, but will ever 
embrace the inculeation of a true apprecia- 
tion of discipline and a liberal education, 
coupled with an understanding of one’s 
fellows. There is no place like the workshop 
for rubbing off the rough edges. All this takes 
place at a very impressionable age. At the 
same time, the status of apprenticeship needs 
raising ; it should no longer be possible for 
two boys to leave the same school and one to 
go as @ junior clerk, being trained to his work 
as he progresses, while the other begins an 
apprenticeship where his education is 
definitely far wider, and yet he is given a 
mere pittance, although his erstwhile school- 
fellow is at least able to support himself from 
the start. The number of “ trade ” appren- 
tices may be less than in days of yore, but it 
would be a national calamity to eliminate 
them from the industrial structure, There 
is another individual in the picture, the 
so-called “ gentleman apprentice ’—delight- 
fully descriptive term to those who under- 
stand it—the young man who has had the 
advantage of a public school and university 





training, and who wants to enter the ranks 
of industry. He may be brilliant academic- 
ally, but one thing is sadly lacking, he has 
no personal knowledge of the idiosyncrasies 
of the very people over whom he may one 
day be called to exercise authority. This 
can never be acquired apart from personal 
contact, and we make bold to assert that no 
better means can be devised than actual 
apprenticeship, for while he is using his 
hands and learning to fathom the intricacies 
of machine tools and plant, he is also learning 
to appreciate the mechanic and artisan, and 
to enter into their life in such a way that in 
after years he will be proud to have them in 
his industrial family, and all thoughts of 
acting as a dictator will have for ever 
vanished. 

It then behoves engineers to see that appren- 
ticeship is upheld as the educational basis 
for a profession, as an honourable calling, 
one that has stood the test of time, and that 
even if the number of apprentices required 
may be reduced, the vocation is made so 
attractive that there will be keen competition 
to join this select and noble band, whether 
as a general apprentice with a workshop life 
in view, with definite prospects of promotion 
to the managerial grades, or as a student 
apprentice who wishes to become a fully 
trained professional engineer capable of rising 
to the highest administrative post. Radical 
changes may probably be necessary, the whole 
position is worthy of careful scrutiny and 
considered judgment, but never let it once 
be suggested that the days of apprenticeship 
are over. May it rather move with the times 
and emerge with an enhanced reputation. 








Oil-Electric 


Locomotives 


By E. C. POULTNEY 


ie the field of mechanical engineering, so 
far as power production is concerned, there 
is one fact that stands out above all others, 
and that is, the enormous development that 
has taken place during recent years in the 
application of the internal combustion engine. 
While such developments were mainly 
centred on engines using petrol or coal gas 
as fuel, the type of power plant had little 
or no influence so far as railway motive power 
is concerned, but with the advent of the 
heavy oil engine the case is now very different, 
though here again it was not until consider- 
able improvements had been made in the 
design and construction of this type of engine 
mainly centred in weight reduction for power 
developed that the miscalled Diesel became 
really suitable for railway locomotives. Now 
that such improvements have been accom- 
plished, and at the same time a suitable 
electric transmission system brought to a 
high state of perfection, the use of oil-electric 
locomotives suitable for general railway 
requirements has become established, so 
much so that a study of the present trend of 
railway motive power development in the 
United States indicates the very considerable 
use now being made of this type of loco- 
motive. While it is true that the oil engine 
is largely used for shunting or “ switching ” 
service, it is nevertheless also finding a place 
in main line traffic. It is in this latter con- 
nection that an informative paper contributed 
by Mr. E. E. Chapman to the “ Proceedings ” 
of the American Society of Engineers last 





year is of particular interest, based as it is 
upon the experience gained on the Atchison, 
Topeka and Santa Fe Railway with a number 
of powerful oil-electric locomotives in both 
passenger and freight service. The extent to 
which the oil engine locomotive is now being 
applied for service on the railways in the 
United States will be realised from the fact 
that during last year 598 locomotives were 
ordered for switching requirements, while 
for the years 1940 and 1941 only six steam 
engines were ordered for this kind of service. 
For main line traffic during 1941 a total of 
122 oil locomotives were ordered, sixty-two 
passenger locomotives of a total of 166,800 
H.P., and sixty for freight service with a 
total of 238,110 H.P. These orders brought 
the total number of oil-powered engines 
employed of all types up to 1804, 1539 for 
switching, and 265 for road service, having an 
aggregate engine horsepower of no less than 
1,879,348. These are impressive figures and 
would seem to indicate that the application 
of the oil-electric principle for railway motive 
power is well advanced through the experi- 
mental stage. 

What, however, is not so-clear is the 
line of demarcation between the use of 
steam, electric, and oil traction. For 
shunting in busy freight yards it is probable 
that a case for the use of oil power is more 
easily obtainable than it would be for main 
line working, and the statistics given seem 
to show such to be the case. That the oil 
locomotive can be more intensively used 





than the steam engine must be conceded ; 
further, it must also be agreed that to show 
to an economic advantage the oil-electric 
must be assigned to a service where it can be 
utilised to the full, even though its thermal 
efficiency is at least four times that of steam 
power, on account of the very high capital 
cost which at present is not less than 2} times 
that of a comparable steam locomotive of 
equal power. 

Considering the case of oil and electric 
traction, it would appear that the oil 
engine is likely to be a formidable com- 
petitor. Both are much alike in their power 
characteristics, making high accelerations 
possible, but the oil engine is not only a self- 
contained unit like the steam engine; it 
also has in this case the advantage of being 
much less costly than electric traction with all 
its ancillary equipment. In fact, an interest- 
ing instance of the adoption of oil-electric 
working in place of electric and steam may 
be instanced in the case of the New York, 
New Haven and Hartford, which line has 
only recently put into main line traffic a 
number of 4000 H.P. double-unit locomotives 
to take the place of steam between New 
Haven and Boston, instead of extending the 
already long-established electrical system 
operating between New Haven and New 
York. 

In this country we have so far no 
experience of oil traction, except in a rela- 
tively small though nevertheless interesting 
way for shunting, and the question may well 
be asked, Why ? Is it not time it was given 
some practical attention? The electrifica- 
tion of the line between Manchester and 
Sheffield initiated by the London and North- 
Eastern might not have been necessary if 
more had been known of the practical use 
of the high-powered oil engine-driven loco- 
motive. In cases of this kind this form of 
power may be advantageous. It is, however, 
difficult to envisage a large use being made of 
the oil engine for general railway service, for 
no railways placed as ours, with ample coal 
supplies, would find it attractive; further, 
to tie the transportation system of a national 
railway system up to oil supplies entirely 
imported would obviously hardly be con- 
sidered. The oil locomotive may be, and no 
doubt is, mechanically sound, but its use 
depends on many other ruling factors of 
equal importance. Even so, the development 
work now in progress seems to merit more 
attention being given to this type of power 
unit on the part of railway authorities than 
would appear to. be the case. 








Obituary 





CHARLES RICHARD FOX ENGELBACH 


THE British motor manufacturing industry 
has suffered a severe loss by the death on 
Friday, February 19th, of Charles Richard 
Fox Engelbach, who was a director of the 
Austin Motor Company, Ltd., and served the 
firm for sixteen years as managing director. 
Mr. Engelbach died at his home, Quarry 
Farm, Quarry Lane, Northfield, in his sixty- 
seventh year. He had been indisposed for 
some time, and death occurred after a serious 
illness of about five weeks. He was born in 
London and received his education at South- 
port. He was trained at the Woolwich 
Arsenal and served his apprenticeship with 
Armstrong, Mitchell and Co. In 1900, as 
manager of the Scotswood works of Arm- 
strong, Whitworth and Co., Ltd., he was 
responsible for the manufacture of the Root 
and Venables car, which was powered with 
an engine designed to utilise paraffin fuel. 
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At a later date he became general manager of 
the firm’s motor department and was 
responsible for the production of the Wilson- 
Pilcher and the Armstrong-Whitworth cars. 
During the last war Mr. Engelbach served 
with the Royal Naval Volunteers and as 
Lieutenant-Commander he was made an 
O.B.E. Before the end of the war he was 
given charge of the howitzer department of 
the Coventry Ordnance Works, a position 
which he occupied until the end of the war. 
After serving with a London firm of motor- 
car requisite suppliers as general manager, he 
was appointed in 1922 works director of the 
Austin Motor Company, Ltd., at Longbridge 
Works, Birmingham, a position which he 
held until his retirement in 1938, when he 
was appointed a member of the board of 
directors. In the sixteen years during which 
he had charge of the works he had the satis- 
faction of seeing the output of Austin cars 
rise from 2600 to 90,000 per annum. Many 
changes in the design and equipment of the 
works were carried out by him. He was also 
a director of Birmid Industries, Ltd., 
Cylinder Components, Ltd., Heat and Air, 
Ltd., and was a Past-President of the Engi- 
neering and Allied Employers’ Association 
(Birmingham). He was a member of the 
Institution of Mechanical Engineers and 
the Institution of Automobile Engineers, of 
which he served as President in the 1933-34 
session. Outside his business interests he 
took a great interest in the work of the 
British Legion, in which he held the rank of 
Lieutenant-Commander, and was President 
of the Birmingham County Council of the 
British Legion. 

While he will long be remembered as an 
able administrator and organiser, and a 
skilled automobile engineer, Mr. Engelbach 
had a strong human side to his character and 
a talent for friendship and helping those who 
came in contact with him, which endeared 
him to many friends. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 








ENGINEERING EDUCATION 

Srr,—I have read with interest Mr. Watson’s 
very able letter published in your issue dated 
January 29th, 1943, and also the further com- 
ments by “ Technocrat.”” I was particularly 
interested, as these letters express views which, 
being a “technician” by education, I held 
for a long time, but which I now know to be 
erroneous. 

The correspondence since my original pro- 
posals were published in your issue dated 
August 2Ist, 1942, shows that the necessity of 
a higher standard in the engineering profession 
is not appreciated. Past experience, except as 
an indication of tendencies, is unfortunately 
very little guide under the present circum- 
stances, because in the past machines were 
relatively simple and simply used, and there 
was very little competition from countries 
outside Great Britain. We have therefore to 
fall back on fundamental considerations. 

It is clear that it is possible to learn a par- 
ticular branch of engineering from pure prac- 
tice. The nature of the knowledge is, however, 
such as to give a@ minute knowledge of existing 
forms and a very hazy notion of fundamentay 
principles. A person trained in this way will 
tend to be conservative, and, in general, will 
not be able to form deductions from results 
obtained, and therefore be capable of develop- 
ing new types of equipment. Similarly, a 


person receiving a narrow technical training, as 
is becoming the tendency in many “ univer- 


sities ’’ and technical colleges, will be limited, in 
that he will be unable to apply an advance in a 
totally different field to his own speciality. 
Thus a technically trained person is at an 
advantage over the purely practically trained 
men, but neither are capable of ensuring that 
rapid development which is essential so that 
the population of these islands may in the future 
live here. 

The essence of the problem for post-war 
Britain is that the people of these islands should 
maintain the technical lead which was inherited 
from the past, which lead has been jeopardised 
during the inter-war period. The inherited 
skill of British workpeople has in the recent 
past enabled Britain to maintain her position, 
in spite of the fact that the lead in technology 
has already been Tost. This lead must be 
regained in the long run or else the population 
of these islands will lose their relatively high 
standard and have to seek their livelihood 
elsewhere. 

It is, of course, possible for practically 
trained persons or ones trained technically in a 
narrow speciality to acquire the attitude of 
mind and knowledge to give the necessary rapid 
development. I myself hope some day to 
describe myself as an ‘ engineer” within my 
definition, but persons who are prepared to give 
their whole time to study are few, and how 
much better for all concerned if the training 
were effected in seven years, with appropriate 
guidance, rather than that a person should 
struggle on for ten, fifteen, or even twenty years 
to achieve the same or inferior results. 

The fact that there are a few persons of out- 
standing merit does not indicate that industry 
as a whole is capable of maintaining its lead. 

I am familiar with the rules of the great engi- 
neering institutions, and one of the objects of 
my original proposals was that, in my opinion, 
conditions are such as to require their alteration. 

The fact that, before the medical profession 
set its house in order, there were excellent prac- 
titioners without recognised qualifications was 
not considered a reason why the necessary 
regulations should not be put into effect. 
The presence of a large number of malpractices 
was considered sufficiently important, as 
people’s lives were at stake. Similarly, now 
that the engineering profession holds the life, 
not only of individuals, but of the whole com- 
munity in its trust, it is essential that all who 
call themselves ‘‘ engineers *’ should be fitted 
for that trust. 

If it were realised that this question of tech- 
nical knowledge, in its widest sense, was one 
involving the survival of this country as a 
power in the world, we would probably hear less 
about the necessity of students having motor- 
cars to pay social calls or to use for recreation 
and more about ways and means of enabling 
persons of suitable capabilities acquiring the 
necessary knowledge. 

The main argument against my proposals is 
the supposedly high cost of the education. I 
worked out that it could be done on the basis 
of £72:5 per annum, assuming interest at 
5 per cent. free of tax is available. I now find 
that by means of life assurance it is possible to 
obtain a return equivalent to approximately 
8 per cent. free of tax. The cost of the education 
could therefore be covered by an annual invest- 
ment of some £65 per year. If means could be 
found of reducing the cost of education to a 
level comparable with that in other countries, 
a very valuable contribution would have been 
made, but whether the cost be high or low, the 
necessary sacrifices must be made for Britain 
to survive. 

I heartily agree with ‘“‘ Technocrat ’’ that it 
is to be expected that the sons of those engaged 
in the engineering industry would have in all 
probability a greater predisposition to the 
engineering profession. If the necessary regula- 





tions were enforced there would, it is to be hoped, 


be sufficient persons in the engineering pro. 
fession willing to make the necessary sacrifice 
to give their sons the required opportunity, 
N. V. PESTEREFr, 
idinburgh, 10, February 22nd. 








Institution of Mechanical Engi- 
neers: Annual Report for 
the Year 1942* 


In spite of the increased difficulties of 
administration which are inevitable under war 
conditions, the Institution’s activities have 
been maintained at a high level. One of the 
notable features in the report is the record 
growth in membership, for the net increase in 
the totals for all classes is 1038. 

Last spring, as soon as black-out conditions 
allowed, a reversion was made to evening meet. 
ings, and the practice was continued during the 
following winter session. The average numbers 
attending meetings, though necessarily not so 
high as in peacetime, are considered satis. 
factory, and on several occasions, especially at 
informal meetings, the subject-matter has been 
such as to draw record attendances, while the 
conference on statistical control, arranged 
jointly with the Institutions of Civil and Elec. 
trical Engineers, attracted an audience approach. 
ing a thousand, far larger than could be accom. 
modated at Storey’s Gate. 

Researches have been quiescent to a large 
extent, although the Committee on High-duty 
Cast Irons has been active and has passed two 
reports for publication, namely, an Addendum 
to the Second Report, and the Third Report. 
Private research has been conducted at Man- 
chester University. 

The Institution has been active in assisting 
many Government Departments in matters 
affecting the war effort. It was especially 
happy to assist in the birth of the new Corps of 
Royal Electrical and Mechanical Engineers, 
and in the staffing of the Corps, and was par- 
ticularly well able to do so because of its 
experience in aiding the Royal Army Ordnance 
Corps in earlier years in finding the many special- 
ist officers required to maintain fighting vehicles 
and other military equipment. The Institution 
is also taking a part in post-war planning by the 
formation of the Mechanical Installations Com- 
mittee at the request of the Ministry of Works 
and Planning. A considerable amount of work 
has already been accomplished, but the field is 
so wide that much remains to be done. Very 
direct and active assistance has been given to 
the Board of Education and the Ministry of 
Labour ‘in many problems and needs relating 
to mechanical engineers which have arisen out. 
of war conditions. The Institution has made 
other and more direct but considerable con- 
tributions to the war effort, which, during war- 
time, it would be undesirable ta specify. 

Co-operation with the Institution of Civil 
Engineers and the Institution of Electrical 
Engineers has continued with growing intensity 
and effectiveness. The conference previously 
mentioned was a notable success, and together 
we have put into operation a scheme for supply- 
ing lectures from engineers of distinction to the 
engineering societies of universities and tech- 
nical colleges. The three Institutions have 
during the year also held many conferences on 
matters of mutual interest in their desire to 
formulate and adopt common policies. 


Nationat SERVICE 


The chief feature of the Institution’s work in 
collaborating in the operation of the Central 
Register, which is to be noted during the past. 
year, has been the decline in the number of 
posts available, both in Government service 
and civil employment. Further, the limited 
number of posts available is restricted to engi- 
neers with highly specialised qualifications. On 
the other hand, the requirements for engineers 
in the Fighting Services are such that the 
Government inaugurated Lord Hankey’s inten- 
sive training scheme to upgrade less well- 
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equipped men in industry 80 that they could 
replace men called up for service as professional 
engineers in the Armed Forces. 

Of particular interest is the formation of the 
new Corps of Royal Electrical and Mechanical 
Engineers, which now is responsible for the 
greater part of the mechanical maintenance 
work formerly carried out by the Royal Army 
Ordnance Corps and other branches of the Army. 
Tho relations between the Royal Electrical and 
Mechanical Engineers—known as “ R.E.M.E.” 
_-and the Institution are very close, not only 
because the Institution serves as a channel to 
guide candidates for commissions to the Corps 
and assists in various other ways, but also 
because of the large number of members who 
are serving in it. 

As this war is said to be an ‘“ engineers’ 
war,” and peculiarly a mechanical engineers’ 
war, it is obvious that the vast majority of 
members will be engaged on work of national 
importance. In this connection figures showing 
the number of members engaged in the Supply 
Departments or serving in a technical capacity 
in the Armed Forces are likely to be misleading, 
particularly when the modern conception of 
the ‘‘ front line” is taken into account. With 
this reservation, the number of members 
engaged on direct war work in Government 
service or on active service (the figures includ- 
ing a number serving Empire Governments or 
fmpire Armed Forces) may be given as follows : 


Total membership at December 


Binb, TOES occ. ccs. Hesed epi see 15,780 
Members resident abroad ... . 2,645 
Members not available for reasons 

such as health, &e. ...  ...  «.. 381 

—— 2,926 

Effective total 12,854 

Government service... ...  « 1,630 
Armed Forces: Royal Navy 304 
Army... 1,468 


Royal Air Force 269 


2,031 





Total number serving directly 3,661 

In addition to a considerable amount of work 
in connection with the launching of Lord 
Hankey’s intensive training scheme, the Insti- 
tution has continued to co-operate actively 
with Sir William Beveridge’s Committee, with 
the object of ensuring that the services of pro- 
fessional engineers are properly utilised in the 
Armed Forces. Reports have been received 
relating to over 200 cases which had been put 
forward by the Institution and investigated 
by the Service concerned. 

Early in the year the Mechanical Engineering 
Panel of the Ministry of Labour, on which the 
Institution had been represented since the 
beginning of the war—a representation entail- 
ing some five or six meetings a week during 
the greater part of the period—ceased to func- 
tion on the appointment of Mr. B. J. Tams, 
B.Se. (Eng.), M.Sc. Tech., A.M.I. Mech. E., as 
the head of the Mechanical Engi ing Section 
of the Central Register. The Panel has been 
replaced by a representative Committee nomi- 
nated by the President of the Institution, with 
the function of advising the Ministry on matters 
relating to the employment and supply of 
mechanical i . Close co-operation has 
been maintained throughout with the Central 
Register, one section of which now deals with 
the allocation of professional engineers who are 
under twenty-seven years of age to Government 
service or the Armed Forces. 


CO-OPERATION WITH GOVERNMENT 
DEPARTMENTS 

Engineering Cadetships.—A development of 
the work of Lord Hankey’s Technical Personnel 
Committee to meet national wartime needs, 
especially of young technical officers in the 
Fighting Services, has been the putting into 
operation of a Government scheme of engineer- 
ing cadetships. This provides for the entry 
into technical colleges of boys from secondary 
schools who have the necessary initial qualifica- 
tions, but who have not yet entered industry. 
Candidates are given special intensive courses 
which aim at reaching the standard of the 
associate membership examination. The Council 
have given their cordial support to the scheme, 
which has been worked out under the Board of 
Education and the Ministry of Labour and 
National Service, and use will be made of the 


existing machinery for the administration of the 
National Certificates and Diplomas to ensure 
that the standards reached are satisfactory 
and that cadets or upgraded technical personnel 
passing successfully through the course and the 
examinations may be regarded as having met 
the educational requirements of the Institu- 
tion. However, it is not proposed to award 
National Certificates to successful candidates. 

Another development has consisted in an 
extension of the National Certificate Scheme 
for upgrading junior technical personnel already 
in industry by means of intensive courses leading 
up to special awards of Higher National Certi- 
ficates in Mechanical Engineering. 

Mechanical Installations Committee.—At the 
request of the Ministry of Works and Planning, 
a strong committee has been formed, mainly 
from members of the Institution, to assist the 
Ministry in a general scheme of planning for 
post-war building. A number of other study 
committees has been constituted similarly, and 
between all there exists a close liaison. 

The terms of reference assigned to the Insti- 
tution’s Committee are as follows :— 


(a) To review and collate existing know- 
ledge here and abroad on the science and prac- 
tice of mechanical installations of buildings. 

(6) To make recommendations for prac- 
tice, both for the immediate and protracted 
post-war period. 

(c) To suggest. lines for research and 
development of mechanical appliances as 
may emerge. 

The Institution is also represented on other 
Committees appointed by the Ministry, notably 
that on Heating and Ventilation. 


BENEVOLENT FuND 


The notice of the members has been fre- 
quently drawn during the year to the needs of 
the Benevolent Fund, and whilst it is encourag- 
ing to report the steady progress in member- 
ship, there is still a very large number of 
members who do not contribute. The needs of 
the Fund would be amply met if all members of 
the Institution were to subscribe, and the 
Council appeal for a wider interest now that the 
engineering profession is so absorbed in work. 
Annual subscriptions to the Fund may be 
made under a deed of covenant, and the income 
tax paid on these sums can be recovered from 
the authorities. The number of members who 
have taken advantage of this provision, to 
the substantial gain of the Fund, is very 
encouraging. 








Sixty Years Ago 





Tue PROBLEM OF FLIGHT 


WHEN man first gave his attention to the 
problem of artificial flight he naturally turned 
to the birds for guidance towards its solution. 
There can be little doubt that by following that 
course he hindered as much as he helped himself 
towards an understanding of the subject. He 
saw the birds raising themselves in the air on 
flapping wings. It required many years of pain- 
ful experiment to convince him that his weight 
was too great and his muscular power too feeble 
to permit him to copy the birds by attaching 
artificial wings to his limbs. Sixty years ago 
there were many people who were convinced 
that natural law could for ever prevent man 
from copying the birds. There were others, 
however, who thought differently. They pointed 
out that birds could not only raise themselves 
by flapping their wings, but, when in the air, 
could hover without moving their wings, and 
apparently without exerting any muscular 
effort for minutes, if not for hours at a time, and 
without changing their places. ‘How did they 
do it? If we could discover the secret there 
was hope of our doing likewise and of our 
achieving hovering flight without muscular 
exertion or aid from mechanical power. There 
were those who seriously believed. that birds 
possessed the ability to neutralise gravity at 
will. Others, less fanciful, contended that when 
a bird hovered without moving its wings, it was 
taking advantage of a wind current. It was, 














however, objected that the lifting force exerted 
on an inclined plate by a current of air was 
always accompanied by a horizontal force acting 
to drive the plate backwards. A kite could be 
flown only if it were attached to a string, the 
pull of which counteracted this backward force. 
Birds, however, required no such anchorage to 
the ground. Why, then, when hovering, were 
they able to.remain over the one spot ? This 
seemed a crucial question to many studying the 
problem of artificial flight. In our issue of 
March 2nd, 1883, we published, and, in a leading 
article, commented upon, an article, “The 
Flight of Birds,” by Mr. I. Lancaster, of Chicago. 
We will not attempt to summarise our corre- 
spondent’s and our own views. Ours are suffi- 
ciently expressed by the statement that there 
was ‘“‘some peculiarity in the action of wind 
currents on inclined surfaces which is at present 
unexplained.” ... The whole mystery was 
not to be elucidated by the subsequent discovery 
that Newton’s theory of the subject, then 
universally accepted, was erroneous. Progress 
was not really made until man ceased to attempt 
to copy the birds and began a systematic study 
with models in wind currents. 








National Physical Laboratory 





On Friday, February 19th, it was officially 
announced that at the request of Sir John 
Anderson, the Lord President of the Council, 
Sir Charles Darwin, who has been acting as 
Scientific Adviser to the Army Council, will 
return to his former duties as Director of the 
National Physical Laboratory at Teddington. 
His place in the War Department as Scientific 
Adviser will be filled by Professor C. D. Ellis, 
who has been serving under Sir Charles as 
Deputy Scientific Adviser. It is well known 
that in his work for the Army Sir Charles has 
rendered valuable service by the development 
of scientific knowledge and experience in its 
application to military problems of every kind. 
It is satisfactory to learn that, although his 
main work in future will be concerned with the 
National Physical Laboratory and its many- 
sided activities, the services of Sir Charles will 
continue to be available in a consultative capa- 
city to the Army Council. 








Books of Reference 


Whitaker’s Almanack, 1943. London: J. 
Whitaker and Sons, Ltd., 13, Bedford Square, 
W.C.1. Price 21s. (leather) and 10s. (cloth) net. 
—This is the seventy - fifth annual volume of 
‘“* Whitaker,” and its usefulness and interest remain 
undiminished. The title-page says that it contains 
an account of the “ astronomical and other pheno- 
mena and a vast amount of information respecting 
the government, finances, population, commerce, 
and ral statistics of the various nations of the 
world, with an index containing 35,000 references.” 
A point of particular interest in the new volume is 
the increased space needed for Government and 
public offices. Eight pages were required for these 
in the first edition of 1869, and eighty pages in 1939 ; 
in 1943 the space is extended to 101 pages. As a 
reliable book of reference, ‘‘ Whitaker ”’ still retains 
its high position. 


The Railway Handbook, 1942-43. London: The 
Railway Publishing Company, Ltd., 33, Tothill 
Street, S.W.1. Price 4s.—This handbook, com- 
piled under the direction of the editor of The Rail- 
way Gazette, is undoubtedly of value to the railway 
student, on account of the useful statistics and 
other information which it contains. Particulars 
regarding locomotive practice, rolling stock, signal- 
ling, and passenger transport are some of the 
matters covered, and many statistical tables, based 
on such official returns’ as are now available, are 
also provided. There are many users of the book 
who will find the brief chronology of railway history 
@ particularly interesting feature. 














Canapa SEARCHING FOR TUNGSTEN. — Four 
geological survey parties of the Canadian Depart- 
ment of Mines and Resources have been e 
for some months in an examination of and search 
for deposits of tungsten. The most promising find, 
so far, is near Dublin Gulch, in the Yukon, where a 
large area of rock containing scheelite, one of the 
principal ores of tungsten, has been discovered. 
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Some Textile Finishing 
Machines* 
By K. 8S. LAURIE, M.A., A.M.I. Mech. E.+ 


INTRODUCTION 


TExtitE fabrics when they leave the loom 
are generally in a dull, harsh state, yellowish in 
colour and full of impurities, both natural and 
added. Before the cloth is fit for its purpose 
and attractive to the buyer, the impurities must 
be removed, the natural colour eliminated by 
bleaching, the desired shade or design added 
by dyeing or printing, and other properties— 
such as softness or firmness of feel, unshrink- 
ability, resistance to creasing, waterproofing— 
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Fic. 1—Finishing Mangle, showing use of Incorrodible 
Materials 


produced by finishing processes. Textile finish- 
ing is used as a comprehensive term to include 
all the above processes—the processes to which 
the fabrics are submitted after leaving the loom 
and before being made up for sale to the public. 
The finishing industry is carried on in works 
which are usually large, and which are located 
close to ample supplies of soft water. Works 
frequently use a million or more gallons of 
water a day for the purposes of boiling, washing, 
bleaching, dyeing, and steam raising. 
Cloth-finishing machinery is of a compara- 


generally found to be more economical than the 
purchase of electricity from a public supply. 


FINISHING MACHINERY DESIGN 


The interest in the mechanical design of 
finishing machinery lies in the difficult and 
intractable nature of textile fabrics. Whereas 
most partly finished products in metal, wood, 
rubber, and even paper, are fairly amenable to 
mechanical handling, cloth, owing to its inherent 
lack of stiffness, its immense variety, and its 
great liability to damage by: friction, tearing, 
and dirt, has only gradually given way to the 
mechanising of its finishing processes. The high 
value of many cloths 
has also made finishers 
very’ cautious in sub- 
stituting mechanical 
methods for well-tried { 
hand processes. When i 
it is considered that a 
single drying machine 
may pass in one shift 
cloth to the value of 
£1000, and that a hidden 
mechanical defect may 
damage irrevocably a 





resistance to dye chemicals, and is unlikely to 
cause mechanical damage to cloth. Its dis. 
advantages are (i) liability to absorb consider. 
able amounts of dye colour with the risk of 
staining subsequent loads of cloth when the 
shade has been changed ; (ii) poor resistance to 
wear when subject to the rubbing action of 
cloth ; and (iii) tendency to rot in inaccessible 
parts of tanks and vessels, thus giving a short 
life. , 
Stainless Steel Construction.—Modern piece. 
dyeing machines employ stainless steels to a 
large extent. Tanks are made from stainless 
steel sheets varying in thickness from 18 to 
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considerable portion of 
this cloth before it is 
discovered, the finisher’s 
caution may be appre- 
ciated. These considera- 
tions show some of the 
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difficulties underlying 
the design of textile- 
finishing machinery. 
‘Whereas in the design of 
machine tools and also 
to some extent of paper machinery, the 
designer’s attention is taken up mainly with 
obtaining extreme accuracy and robustness 
under high speeds, in finishing machinery he 
is concerned with adapting his design to the 
peculiar nature of the cloth. 

The mechanical difficulties are not the only 
ones. Many finishing machines must work 
satisfactorily in the presence of corrosive liquors 
and of an atmosphere laden with steam and 
fumes. Parts of machines which are actually in 
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contact with cloth must at all times remain 
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Fic. 3—Wince-Dyeing Machine 


14S8.W.G., welded at the joints, ground smooth, 
and polished on all internal joints and corners. 
The success of these modern tanks followed the 
introduction of stainless steel qualities that 
gave freedom from weld decay and weld cracks. 
Dye tanks in service are subject to considerable 
fatigue stresses, due to continual temperature 
changes, and, still more, to the vibration caused 
by steam heating and boiling liquors; hence 
the necessity for good fatigue resistance, par- 
ticularly on the welded corners, where the 
stresses would appear to be concentrated. A 




















"ws ieee || 




















Fic. 2—\Stainless Steel Wince-Dyeing Machines 


tively heavy type, giving very large outputs 
when compared with cloth-making machinery. 
For instance, a loom on fine cloth will produce 
about 2}in. per minute. A cloth-drying machine 
will pass 40 yards per minute of similar material. 
Thus one finishing works will commonly process 
the output of a good many weaving sheds. 
Finishing works are generally independent 
units, or they may be combined with other 
finishing works. The “ vertical’? combine, 
€.g., spinning, weaving, finishing, under one 
control, is rare. 

Finishing works frequently generate their 
own electric power, using pass-out or back- 
pressure steam generating sets, with or without 
steam accumulators. Owing to the large 
process steam requirements, this system is 





* Institution of Mechanical Engineers, February 19th. 
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clean (Fig. 1). Chemical knowledge therefore 
plays a considerable part. 


PIECE-DYEING MACHINES 


Dyeing Methods.—Cloth—or piece—dyeing is 
carried out by three principal methods :— 


(a) In rope form, by wince machine. 

(6) In open width by series of intermittent 
runs on a dye jigger. 

(c) In open width, continuously, on a 
padding mangle. 

Yarn dyeing is not considered, being outside 
the scope of the present paper. 

General Construction of Dyeing Machines.— 
Dyeing machines of all the above types were 
originally made almost completely of wood, 
this material being cheap, adaptable, and suit- 
able for local construction by finishing works 
themselves. Wood also possesses a fair 


Fic. 4—~Stainless Steel Dye Jigger 


high-class electric welding technique is employed 
in the making of these tanks. Large internal 
radii on corners are a notable feature, making 
the tanks easier to polish and to keep clean, and 
avoiding damage to delicate fabrics. 

Stainless Steel Rollers.—Light rollers for 
dyeing machines, of diameters from 2}in. to 
12in. and lengths up to 12ft., are made from 
stainless steel tube, mounted on centres of 
stainless steel, brass, or cast iron, according to 
position and use. The larger-diameter rollers 
have a through shaft, to which the centres are 
keyed or pinned, and the smaller ones run on 
gudgeons shrunk or screwed into the centres. 
Rollers which are totally immersed in dye 
liquors, such as the bottom rollers in jiggers, 
have complete stainless steel centres and 
gudgeons. They run in bearings in a stainless 
steel housing fixed to the tank side. The actual 
bearings are occasionally stainless steel ball 
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bearings, but are more often plain blocks of 
bonded synthetic resin material, which has 
good anti-friction and wear-resisting qualities 
when immersed in dye liquors. 

Wince Machines.—The wince or reel dyeing 
machine (Fig. 3), the oldest and simplest type, 
consists in its modern form of a stainless steel 
tank, well supported in a fabricated mild steel 
frame, above which is mounted an oval reel. 
The reel is formed of eight or more stainless 
steel channel spars, bolted to oval, end plates 
and supported where necessary by “ spiders ” 
or spreaders, the whole being mounted on a 
stainless steel shaft and driven at a constant 
speed of about 35 r.p.m. A back roller serves 
to lift the cloth up to the oval reel, and a rail 
carrying adjustable pegs keeps the pieces 
separate as they travel round. A _ vertical 
perforated division plate near the back of the 
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Fic. $—-Roller Speeds in Dye Jigger 


box provides a small space known as a stuffing- 
box, where fresh liquor and dyestuff may be 
introduced clear of the cloth. The dye liquor 
is heated by means of a perforated steam pipe 
lying in the bottom of the stuffing-box, steam 
being blown direct into the liquor. 

Operation of Wince Machines.—Each separate 
piece of cloth, varying in length from 40 to 80 
yards, is fed into the machine over the oval 
reel, down into the liquor, up through the peg 
rail, and over the back roller. The piece is then 
sewn end to end and the process repeated with 
all the pieces to be dyed in the machine. One 
piece occupies about 6in. of box width, and 
machines are made in widths suitable for from 
three to twenty-four pieces. When all the 
pieces are sewn in, the oval reel is started, and 
the pieces rotate continuously round the box 
until the dyeing process is complete. The oval 
shape of the reel causes the cloth to fall in 
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Fic. 6—Dye Jigger Drives 


regular folds, which slide down the sloping 
front of the tank into the liquor. The folded 
mass of cloth moves slowly through the liquor, 
which bears the greater part of its weight, and 
the continuous gentle movement ensures even 
penetration of colour. The shape of the oval 
reel and that of the tank are both matters of 
some importance, and are varied to suit the 
characteristics of different cloths. Fabrics 
which tend to sink in the liquor are processed 
in short deep tanks with reels which have axes 
nearly equal, while floating fabrics require long 
shallow tanks and very oval reels. 
Drives—The drive to the oval reel is most 
often effected by belt from a line shaft, but 
many modern machines have individual motor 


tected against the hot, damp atmosphere of 
the dye-house. 

Scope.—The wince machine is eminently 
suitable for processing delicate fabrics, which 
would be injured by excessive tension, but it 
has the disadvantages of being slow in operation 
and of requiring a large body of liquor, often of 
considerable cost. Its use is therefore restricted 
to the processing of high-class fabrics. 

Dye Jiggers.—The other common machine 
employed in dyeing is the jigger, which deals 
with the cloth in open width. This is probably 
the most economical way of dyeing such cloths 
as will stand the strain of jigger working, and 
by far the greatest quantity of cloth is dyed 


partly compensated by the reversals of the 
cloth motion, they produce undesirable results 
in certain cloths and shades, and limit the 
utility of the otherwise economical jigger. 
Several ingenious attempts have been made 
to overcome these difficulties, and thus make 
the jigger suitable for the processing of a wider 


range of cloths. A perfect solution would be 
to drive both rollers positively at such varying 
speeds that the cloth speed remained constant. 
By further arranging a slight speed lag on the 
unwinding roller, the requisite cloth tension 
could be produced, and no braking would be 





required. Unfortunately, the relationship of 
rotational speeds between the two rollers is far 











Fic. 7—Two-Bowl 


in this way. The jigger (Fig. 4) consists of a 
small dye tank, above which two rollers are 
mounted. Most jigger tanks are designed to 
be as narrow and deep as possible, so as to give 
the cloth a long run through the liquor, while 
keeping the total volume small and presenting 
a small surface to the oxidising effects of the 
atmosphere. The rollers are fitted with brakes 
and are driven by a reversing bevel gear drive. 
At the start of the operation all the cloth to be 
dyed is wound on one roller, the cloth end is 
threaded through the dye liquor in the tank 
round a series of idle rollers, and is attached to 
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the second driven roller. This roller is then 
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started, and the cloth is drawn through the dye 
liquor and wound off the first roller and on to 
the second. When all the cloth is on the second 
roller the process is reversed, and the reversals 
are continued as many times as are necessary 
to obtain the desired shade. Tension is main- 
tained on the cloth by applying a brake to the 
unwinding roller. rs 

Jigger Drives.—Jiggers are usually erected 
in batteries and driven by a common line shaft 
and bevel gears, each roller being put in gear 
by a clutch (Fig. 6). Since the line shaft is 
driven at a constant speed, the linear speed of 
the cloth through the liquor varies considerably 
as it builds upon the driven roller, the variation 
often being as high as 3:1. The tension of the 
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Finishing Mangle™ 


from simple, as can be seen from the curves in 
Fig. 5. It is further complicated by the wide 
range of cloth thicknesses to be processed and 
also by possible variations both in length and 
thickness of cloth during processing. 

An approximate solution of the problem can 
be obtained by driving the rollers in such a way 
that the sum of their rotational speeds is always 
equal. This, it will be seen, gives an approxi- 
mation to constant cloth speed, if operations 
are confined to the flat part of the curve, 7.e., if 
the ratio of the diameters of full and empty 
rollers is kept small. 

The Differential Drive.—A mechanical method 
of achieving this approximation employs a 
differential gear (Fig. 6). This drive is similar 
in principle to a motor-car rear axle drive. The 
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two outer elements are connected to the shafts 
of the two rollers, and the reversing drive is 
applied to the inner cage. Thus, although either 
roller may vary its rotational speed, the sum of 
the speeds remains constant, since the whole 
assembly is driven at a constant speed. It 
follows that the cloth speed will not vary 
far from a constant speed, since the rollers are 
constrained to act together by the cloth between 
them. It is to be noted that this constraint 
must be maintained by means of a brake applied 
to the unwinding roller, and that the amount of 
braking required may vary considerably during 
the run. This may add considerably to the 





cloth will also vary. While these effects are 





power taken by the jig, and makes it difficult to 
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maintain constant tension as well as constant | finishing chemicals, starch, filling, or dye. In 


speed. 

The Electric Drive.—Another patented method 
uses two small D.C. electric motors, one con- 
nected to each roller. The armatures of the 
motors are connected in series with each other, 
while the field coils are supplied with current 
separately. Since the speed of a D.C. motor is 
proportional to the voltage applied to the 
armature, it follows that the sum of the speeds 
of these two motors is constant. The same 
condition is thus fulfilled as in the differential 
drive, in a very simple and effective manner. 
In this case the necessary drag or braking effect 
on the unwinding motor is applied electrically 
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Fic. 9—Sysiems of Mangle Weighting 


by removing resistanee from this motor’s field. 
Reversal at the end of a run is carried out by a 
reversing switch, which also transfers the drag 
to the other motor. On the whole, however, 
small electrical drives are to be avoided in dye- 
house practice, owing to the difficulty of avoid- 
ing liquor splashes and atmospheric effects. 


Dryinc MACHINES 


Since so many of the finishing processes 
involve wetting the cloth, it follows that the 
removal of water from the cloth is an important 
matter. In a small finishing works, processing, 
say, 1000 tons of cloth per annum, the annual 
weight of water to be removed from the cloth 
will be at least 10,000 tons. Of this large quan- 
tity a great proportion can be removed by 
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FIG. 10—Sectional View of Hydro-Extractor 


mechanical means, leaving 2000-3000 tons to 
be extracted by the application of heat. 

Of the two maim methods, mechanical 
removal of moisture is by far the most econo- 
mical, within its limitation. A mangle, for 
instance, may remove moisture from heavy 
cloth at the rate of 3 tons per hour at the cost 
of about 10 kWh, whereas to remove the same 
quantity by heat would require the equivalent 
of about 4000 kWh. 

Mangles.—The modern mangle (Fig. 7) is 
constructed in many forms, without varying 
much in principle. It is used as a dryer pure 
and simple, but more often, in addition to 
removing moisture, it is employed as a means of 


the recently developed finishing processes which 
employ synthetic resin solutions, a mangle is 
used to impregnate the cloth with a very exact 
quantity of solution. It can be seen, therefore, 
that mangles in their modern form must be 
well-constructed and well-finished machines, 
and that, in particular, the bowls or rollers 
must be of correct quality and accurately 
ground. 

Bowls.—-The working faces of mangle bowls 
may be of wood, compressed cotton, brass, 
nickel, or chromium, vulcanite, or hard or soft 
rubber. The first two types are built up on 
steel centres, while the others generally have a 
strong cast iron centre with steel journal ends 
shrunk in. The covering is applied to the 
machined face of the cast iron centre. The 
grinding of the working face has to be done with 
care and ju nt, as the successful working of 
the bowl depends largely on this point. It is 
usual to grind bowls with a certain amount of 
“camber” (Fig. 8). That is to say, the middle 
of the bowl must be left larger than the two 
ends by a given amount. This is to make allow- 
ance for the inevitable slight bending of the 
bowl which takes place when weight is applied 
to the journals. A bowl without camber would 


more moisture to remain in that part of the 
cloth. This, in the case of a dye or of a resin 
filling, would show serious variations of shade 
or of finish. Even where removal of moisture is 
the only object, an incorrectly ground bowl, 
by allowing excess moisture in parts of the 


P— DRIVEN ROLLERS 























FIFI 7IT mi 


FIAT ITA? 777 





“Fug Enqwmece” ¢ Swain Sc: 


Fic. 11—Suction Extractor Machine 


cloth, will greatly increase the time and cost of 
the subsequent drying operations. 
The two-bow] finishing mangle is a very usual 
and very versatile type. For heavy work, such 
as crease-resisting cloth, resin impregnation, and 
occasionally for dyeing, a three-bowl machine 
is used. A common combination of bowls is to 
have a bottom or driving bowl with a brass 
shell or a nickel face, and a top bow! with a 
rubber covering of medium hardness. In three- 
bowl mangles the centre bowl may be the metal 
one ; in such cases the drive is applied to the 
centre bowl. In mangles for mercerising and 
resin work, however, it is better practice to 
have metal bowls at top and bottom, both 
driven, and the centre one of rubber. This 
method avoids slip and also requires only one 
soft bowl, which makes for ecohomy, as the 
maintenance of the soft bowl is heavier. In 
textile practice two metal bowls are never used 
together, as this arrangement is liable to damage 
the cloth ; moreover, the inherent unevennesses 
of cloth thickness would render such hard bowls 
ineffective. Soft bowls are, however, frequently 
run together, although the foregoing combina- 
tions are more usual practice. 
Margle Weighting.—Pressure must be applied 
to bowls to produce the necessary squeeze or 
“nip.” This is usually done by a system of 
eompound levers and weights (Fig. 9). A heavy 
screw bears on each top bowl bearing and 
serves as &@ means of applying and relieving the 
pressure caused by the weights on the ends of 
the secondary lever. The amount of pressure 
can be varied by adding or removing weights. 
The compound lever system is employed to give 
pressures up to a total of 6 tons, ¢.e., 3 tons on 
each end of the top bowl. 

Hydraulic Mangles.—The introduction of 


be “ light ’”’ in the centre, and would thus allow) 


heavier and more even pressures and a more 
exact method of control. A hydraulic system 
was already in use on the heavy mangles used 
in mercerising, and such systems are now applied 
to three-bowl finishing mangles, which require 
total pressures up to 10 tons. A small hydraulic 
pump driven from the mangle drive supplies a 
weighted accumulator, which, in turn, feeds 
pair of simple hydraulic cylinders placed under 
the bottom bearings of the mangle. A contro] 
valve enables pressure to be applied or relieved 
instantly, and the exact amount of the pressure 
is indicated on a pressure gauge. Pressure is 
varied by changing weights on the accumulator, 

Pneumatic Mangles.—A further improvement 
in general ease and accuracy of control was made 
by the employment of the air-loaded mangle, 
which was introduced in connection with syn- 
thetic resin finishing. The hydraulic cylinders 
are replaced by comparatively large pneumatic 
cylinders. Compressed air is supplied from a 
small compressor, or, where such exists, from 
the general air line of the works, and is con- 
trolled by a spring-loaded reducing valve. 
Pressure can be applied or relieved instantly, 
and can also be varied by the turning of a valve. 
The air system is much cleaner than the 
hydraulic. 

Hydro-extractors.—The hydro-extractor (Fig. 
10), or “‘ whizzer,”’ is used for removing mois- 
ture from cloths which might be damaged by 
the pressure of a mangle. Cloth is piled in rope 
form into the perforated basket of the machine, 
which is then rotated at high speed until all 
possible water is driven off by centrifugal force 
through the perforations in the basket. This is, 
by nature, an intermittent method, and there- 
fore slow in operation, but many delicate fabrics 
can be processed by it without injury. 

Suction Extractor.—A more recent machine, 
very effective in some cases, is the suction 
hydro-extractor (Fig. 11). Here the cloth in 
open width is passed over a narrow slot about 
tyin. wide, in a suction pipe. An extraction 
pump maintains a vacuum of 10in. to Lin. of 
mereury under the slot, and the consequent 
stream of air which is forced through the cloth 
entrains and removes a considerable amount of 
moisture. This machine is also very gentle in 
its treatment of delicate fabrics. Little friction 
is caused to the cloth by the suction slot, and 
the possibility of crease marks is avoided, since 
the cloth is in full width. 

(To be continued) 








Electro-Magnetic Crack Detec- 
tion in Welded Tubular 
Structures 


THE extended use of welded tubular steel 
structures in aircraft, together with restrictions 
upon the types of steel available, has made it 
highly desirable that the detection of cracks in 
welded structures should be placed upon a sound 
basis as soon as possible. Before describing a 
form of apparatus recently produced by 
Reynolds Tube Company, Ltd., Birmingham, 
the general principles invoived in electro- 
magnetic crack detection may be stated. 

When a magnetic field is created in a ferro- 
magnetic material, any interruption of the lines 
of force, such as that caused by a crack or a 
non-metallic inclusion, will force the flux to 
bridge the gap externally. The existence of 
this leakage of magnetic flux may be revealed 
by the use of magnetic detecting “ink.” It 
has been found that to make certain of detecting 
such discontinuities, the lines of force must. be 
created in a direction substantially at right 
angles to the suspected faults. It is therefore 
necessary to provide two separate magnetic 
fields, so that lines of force are produced in two 
directions, at an angle of 90 deg., e.g., longi- 
tudinal and transverse to the article being 
tested. These two fields may be created 
together or separately as convenient. Further- 
more, the flux may be produced either by direct 
or alternating current. The flux of constant 
magnitude produced by D.C. will, in general, 
tend to reveal subcutaneous defects at a greater 
depth than flux produced by A.C. This is due 
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throw switch enables the use either of the 
clamps for circumferential tests or of a single 
loop induction ring for longitudinal tests. This 





Fus. 26, 1943 


THE ENGINEER 





179 








the outer layers of the material are penetrated 
less by the flux as the frequency of the supply 
is increased. The use of D.C. may, however, 
be troublesome, since the article usually becomes 
magnetised permanently and subsequently 
needs complete demagnetisation. Further, the 
heavy currents required—-normally some hun- 
dreds of amperes—are more conveniently 
obtained by using step-down transformers on 
A.C. mains supply. A motor generator set or 
heavy-duty accumulators would be necessary 
if D.C. were employed. For .these reasons, 
A.C. is to be preferred for magnetisation. 

Experimental work has indicated that the 
following conditions must be satisfied if maxi- 
mum sensitivity in the detection of cracks is 
to be obtained :—(1) The welded structure 
should be painted with a flat white paint before 
the application of the magnetic ink; (2) the 
magnetising current should be not less than 
400 amperes, and preferably 600 amperes ; 
(3) lines of force should be produced in two 
directions at right angles, e.g., longitudinal and 
circumferential to the tube being tested. 

Having established the principal conditions 
necessary to give the desired results, the next 
step was to design equipment suitable for 
operation by inexperienced workers. It had 
to be borne in mind that the use of very heavy 
currents meant that the operators would run the 
risk of severe burns or even blindness unless 
full automatic protection were provided. 

The apparatus designed by the Reynolds 
Company’s electrical engineer is illustrated 
herewith. A step-down transformer, mounted 
in the metal container shown in the engraving, 
has an output of 600 amperes at 6 volts, using 
230-volt A.C. mains supply. Before commenc- 
ing work, the operator closes a switch at the 
bottom right-hand side of the metal container, 
allowing A.C. to pass from the mains to the 
apparatus. A red pilot light at the top of the 
panel is then illuminated, indicating that the 
apparatus is alive. A single-pole, double- 
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change-over switch is in the secondary circuit | test 






is shown in the second engraving. 


of the transformer and carries a heavy current.|It is constructed of light alloy, and con- 
For this reason it is protected by electrical! sists of a ring formed by two semi-circular jaws. 

















ELECTRO -MAGNETIC CRACK DETECTION APPARATUS 


interlocking with the transformer primary 
circuit. Withdrawal of the moving blade from 
either contact causes a metal plunger to rise 
and open a switch in 
the primary circuit. The 
primary circuit is broken 
before the blade finally 
leaves the contacts, so 
that no current is pass- 
ing when the secondary 
cireuit is broken. Simi- 
larly, the blade must 
make contact with one 
or other of the contacts 
before the primary cir- 
cuit can be re-established 
by depression of one of 
the metal plungers. 

Additional control is 
provided by a con- 
tactor switch on the 
primary side of the 
transformer. The con- 
tactor closes, establish- 
ing the circuit; when a 
foot-operated switch on 
the floor is depressed. 
Two green pilot lights, 
one on each side of the 
panel, indicate whether 
current is passing 
through the clamps or 
through the ring, de- 
pending upon the posi- 
tion of the double-throw 
switch. These pilot 
lights are in circuit with 
the contactor, so that if 
the contacts should 
remain closed after the 
operator has allowed the 
foot switch to open, one 
of the green pilot lights 
remains _ illuminated. 
Warning js thus given 
that the contactor has 
not operated as a result 
of welding of the con- 
tacts or from some 
mechanical defect. 

The construction of 





























the clamps for the circumferential tests calls 
for no special comment. 
of the ring 


The construction 


clamp for the longitudinal 





One jaw is permanently fixed to the handle, but 
the other is pivoted on the hand grip. A trigger 
attached to the hand grip actuates the movable 
jaw, and is spring-loaded to ensure that the 
contacts normally remain closed. The pivot 
is surrounded by a box-like structure to which 
are attached the electric cables feeding each 
jaw. Supply to the movable jaw is through a 
flexible metal brush on the pivot pin. The 
handle is insulated from both of the jaws. On 
the open end of the fixed jaw a hollow shield 
is mounted. This is made from insulating and 
heat-resisting material, and completely sur- 
rounds the contacts when the jaws are closed. 
If an are should occur through inadvertent 
opening of the contacts while a heavy current 
is passing, it is confined by the shield and the 
risk of injury to the operator or damage to 
the work being tested is practically eliminated. 
The semi-circular jaws themselves are also 
insulated to prevent short circuit across the 
work while the test is being made. 

The ring clamp is covered by provisional 
patent, but in view of its value to the national 
war effort it is not proposed to reserve its use. 
Provided that the patent is suitably acknow- 
ledged, the patentees are willing to give per- 
mission for the use of the apparatus without 
payment or royalty. Magnetic detecting 
“‘ ink ”’ is used in both the tests described. The 
apparatus has now been used by the patentees 
for some months and has been found to be very 
sensitive in the detection of hair-line cracks or 
other faults. Nevertheless, it is of robust con- 
struction, and the safety features incorporated 
reduce the risk to the operator to. negligible 
proportions. 








The “ Murex” Deck Welder 


THE demand for increased welding speeds in 
ship construction has resulted in the develop- 
ment of new types of equipments and elec- 
trodes. The aim throughout has been to 
deposit more pounds of metal per operator per 
hour, utilising if possible semi-skilled operators, 
and to achieve these results without any deteri- 
oration in the mechanical properties of the metal 
being deposited or the joint being welded. 
Simplicity in operation was therefore very 
important, and with these points in mind 
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Murex Welding Processes, Ltd., developed the 
Murex ‘‘ deck welder ” illustrated herewith. 

With this appliance no complicated control 
equipment, gears, or motors are necessary, 
and consequently the possibility of electrical 
or mechanical breakdowns has practically been 
eliminated, and maintenance has been reduced 
to a minimum. The electrical supply can be 
taken straight from standard welding trans- 
formers designed to comply with B.S.S. 1071. 
These transformers and their appropriate 
regulators are now adopted as standard for 
welding in shipyards and in the heavy indus- 
tries. The “ deck welder” takes the place of 
the usual electrode holder in the circuit. A 
current of 500 to 600 amperes A.C., with an 
open circuit voltage of 90-100, is necessary, 
and this supply can be obtained by using the 
normal 600 ampere regulator or by paralleling 
two 300-ampere regulators. 

The triangular frame structure is approxi- 
mately 30in. from base to apex. It is supported 
at three points, which are locating points deter- 
mining the line along which the weld will be 
made. A small carriage carrying an electrode 
holder and electrode is allowed to fall freely 
down one member of the structure from a point 
adjacent to the apex. The electrode is in con- 
tinuous contact with the plate being welded, 
but is so designed that the caating of the elec- 
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DECK WELDER 


trode melts at a speed which enables a flow of 
metal to pass from the core to the joint being 
welded. No attention is required during the 
actual welding operation, and consequently it 
is possible for one operator to employ two or 
more equipments on adjacent seams. The total 
weight of the equipment is under 30 lb., and is 
therefore easily portable by one operator to 
any part of the ship. 

A special type of electrode, known as 
‘** Fastex 2,” has been developed for use with 
this equipment. The electrodes are 18in. long, 
and are of the touch weld type, on which the 
coating forms a sleeve around the crater of 
the electrode. The melting point of the coating 
has been so arranged as to maintain at high 
current values the correct arc length. By so 
arranging the electrical conditions and the 
angle of the electrode to the joint being welded, 
a high standard of welding is, it is claimed, 
obtained. The equipment has been specially 
designed for weiding butt joints in the down- 
hand position. Plates of #in. in thickness can 
be welded, using one run from each side at a 
speed of approximately 2 min. per foot of com- 
pleted weld. No preparation of the plates is 
necessary, but close butt joints are recom- 
mended. In hand welding it would not be prac- 
ticable for one operator to maintain such speeds 
with currents of the order of 500 to 600 amperes. 
One semi-skilled operator, however, can employ 
two “deck welders”? and obtain speeds at 
least twice those of hand welding. 








Waste Paper Recovery 





Preruaps because reduced supplies of paper 
are being put into circulation ; perhaps for the 
reason that the initial impetus of the campaign 
for salvage has worn off, there is to-day, so we 
are informed by the Waste Paper Recovery 


Association, a deficit each week of several 
thousands of tons of waste paper, sorely needed 
for war purposes. Something like 100,000 tons 
are urgently needed, now, to meet immediate 
demands of war and other factories working on 
essential jobs. 

Everyone is aware that much has already 
been done to salvage paper and to economise 
in the use of it. But there can have been few 
firms in the country which, when they first 
started a salvage drive, were not startled to 
discover how much waste paper could be turned 
out. It is far from impossible that the very fact 
that the amount found to be available assumed 
such surprising proportions may have resulted 
in a slackening of effort and a feeling that as 
much or more than could reasonably be expected 
has already been done. Present circumstances 
necessitate that the search for salvage be taken 
up again with renewed vigour and a new ruth- 
lessness. The Waste Paper Recovery Associa- 
tion, whose address is 154, Fleet Street, London, 
E.C.4, urges that every business and manu- 
facturing concern should appoint a member of its 
staff as salvage officer. It is obvious that if such 
action is to be effective the officer concerned 
must be given real power and have the strong 
backing of the management in his efforts to 
collect every scrap of current waste and in his 


ledgers, account books, invoices, cheques, 
drawings, blue-prints, &c. For there is a very 
human and natural reluctance amongst the 
staff intimately concerned with such material 
to see sacrificed something that ‘may be 
useful one day.” The salvage officer to be 
effective must have the power to be ruthless in 
deciding only to retain what it is really: essential 
to keep. 

It is, we believe, particularly a fact that high- 
quality material, such as that provided by 
ledgers and account books, is specially needed. 
That fact is reflected in the rates paid by waste 
paper merchants for different kinds of waste. 
Whereas mere mixed waste brings in only 4s. 
per cwt., ledgers without covers are worth as 
much as lls. 6d. a cwt.. It may be added, 
though the majority of firms must surely be 
aware of the fact by now, that where the waste 
paper is confidential, merchants will supply 
bags into which it can be packed and will give 
a guarantee that it will be pulped, shredded, or 
otherwise destroyed without delay. 

Owing to depleted staffs, one of the difficulties 
likely to be encountered in arranging for salvage 
is that of finding the necessary labour for its 
collection. The Waste Paper Recovery Asso- 
ciation suggests, however, that the amounts 
that will be paid for the material are likely to 
be more than adequate to meet overtime charges 
so that the work can profitably be done outside 
business hours. There is, too, the further 
possibility of arranging for the more responsible 
employees to do some of the work in -hours of 
fire-watching, which in the present lull in air 
raids would otherwise be idle. Many fire- 
watchers, we think, might be glad of some useful 
job to do to while away the boring hours. 

Finally, it is recommended by the Association 
that every firm should get into touch with a 
local waste paper merchant who will arrange 
for the collection of anything from a few 
hundredweights to as many tons as may be 
turned out. It is estimated that, despite the 
amount of paper already salvaged, there are 
still hundreds of thousands of tons that could 
still be turned out without undue sacrifice, 
although an intensive effort may be necessary 
to obtain it. 








American Engineering News 
Large Electric Locomotives 


Five new A.C. electric locomotives 
for the New York, New Haven, and Hartford 
Railroad are double-ended machines for freight 
service, to handle trains of 5000tons—125 wagons 
—at 40 miles an hour. They are used occa- 
sionally also for twenty-car passenger trains, 
and can be converted to regular passenger ser- 
vice by changing the gear for 90-mile per hour 
maximum speed. The cab is mounted on two 








driving units, which have their frames con- 
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nected by an articulated ball-and-socket joint 
with central pin. Each frame is carried by six 
driving wheels and a four-wheel bogie, giving 
a 4-6-6-4 arrangement. Restraining devices 
prevent nosing on straight line, but allow free 
movement on sharp curves. Each driving axle 
has a twin single-phase, 25-cycle motor of 
820 H.P., capable of developing 1500 H.P. for 
short periods. A quill drive system is used, 
with spiders having six spring-cup connections 
to the spokes of the wheels. The operating 
cabs are set back 8ft. from the ends, for the 
safety of the drivers, the front hoods being 
occupied by smaller apparatus. The central] 
part of the cab houses the transformers, contro] 
apparatus, &c., with 11,000-volt apparatus 
isolated in a separate compartment. The main 
dimensions are as follows :— 


Length over couplings 80ft. 
Length of cab ... ... 76ft. 
WOR OTORD ick iccesiocses boric o>+ un Ae 
Height over pantographs, closed ... Ldft. 
Tractive force ... ... ... .-. ... 90,000 Ib 
Maximum horsepower... 9,800 H.P. 
Maximum speed, (freight) 40 m.p.h. 
Weight on doves Send eee’ 180 tons 
Weight per driving axle ... 30 tons 
Weight on bogies : 70 tons 
Weight per bogie axle 35 tons 
Weight of engine, total ... 250 tons 
Driving wheels... ... 4ft. 9in. 
Bogie wheels Rae 3ft. 
Wheel base: Drivin 38ft. 

Rigid 13ft. Sin. 

Total 69ft. 
American Shipbuilding 


Unprecedented speed in the building 
and completion of ships for the merchant marine 
and the U.S. Navy continues to be charac- 
teristic of American yards in the present severe 
emergency. At the time of the Merchant 
Marine Act of 1936 there were only ten ship- 
yards,, with 46 ways capable of building ocean- 
going vessels of 400ft. length and over. But 
twenty new yards have 167 ways, besides 
45 ways added to existing yards, making a 
grand total of 210 ways for large merchant 
ships. Of 2300 such ships scheduled for 
1942-43, 1500 are of the “ Liberty ” or emerg- 
ency type, with 300 tankers and 500 high-speed 
ships as the nucleus of a great post-war mer- 
chant marine. Besides these, there are nearly 
1000 smaller types and auxiliary vessels— 
coastal tankers, ocean-going tugs, &c. In 
September 93 ships were completed, or three 
per day, with a total deadweight tonnage of 
1,009,800. Of these, 67 were cargo boats of 
the ‘“‘ Liberty ” type. Production is based on 
using all facilities, twenty-four hours a.day for 
seven days a week, with men working three 
eight-hour shifts. Reduction in the numbers of 
sizes of rolled steel plates, shapes, and bars 
expedites work at the steel mills, and permits 
greater interchangeability of material. Shortage 
of skilled labour is met by training schools at 
the yards, where men are trained for various 
trades and machines, part of the time in class- 
rooms, and the remainder of the shift in the 
shop or yard. Are welding is employed exten- 
sively, and not only speeds construction, but 
reduces weight in the finished work. Mecha- 
nical power is substituted for human labour 
wherever possible, and is largely responsible for 
the reduction of outfitting time from 100 days 
to five days. Prefabrication to standard 
designs is another large factor. Certain smaller 
parts are made at steel and sheet metal works 
in all parts of the country, and at the yards 
certain gangs build such parts as bulkheads, 
bows, tank tops, sterns, &c., which are swung 
into place and riveted or welded up. Boilers 
also are made in parts by numerous boiler 
works, and shipped ready to be assembled at 
any shipyard. 








THe Awaskan Rattway Provect.—Plans to 
supplement the new Alaskan highway by railways 
have been advanced by the completion of surveys 
for a railway line from Prince George on the 
Canadian National Railway, in British Columbia, 
through British Columbia and Yukon Territory to 
connect with the Alaska Railroad at Kobi, about 
75 miles south of Fairbanks, Alaska. The U.S. 
Army Engineers also are making surveys for a 
highway from Prince George to connect with the 
southern end of the Alcan Highway at Dawson 
Creek. 
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The prices quoted herein relate to bulk quantities. 


Distribution of Iron and Steel 


Amendments to the Iron and Steel Distri- 
bution Scheme have been announced as follows :— 
No orders for heavy rolled steel, shell steel, re-rolled 
steel, bright steel bers, cold rolled strip, sheets, 
tubes, forgings, drop forgings, steel castings, iron 
castings, alloy steel may be accepted by makers 
during the last month of any period for delivery in 
that period without prior approval of the Iron and 
Steel Control. This will be given only in exceptional 
circumstances and normally only after consultation 
with the Government Department concerned. An 
exception may be made for orders under | ton where 
the material is required for urgent repair work. Any 
permission previously given for orders to be carried 
forward by more than one period beyond that for 
which they were authorised is withdrawn, except 
in the case of bolts, nuts, rivets, washers, and 
screws. Thus no order placed under authorisation 
for Period IV (or earlier) may be carried forward 
after the end of Period I of 1943. It can only be 
executed if the authorisation is specifically extended 
by the Government Department concerned. To 
assist consumers of steel in dealing with orders which 
become invalid under the foregoing arrangement, 
producers are requested to adopt the following pro- 
cedure :—In the case of all undelivered balances of 
orders amounting to 10 tons or over in the case of 
carbon steels and 5 tons in the case of alloy steels, 
which may still be undelivered at the end of the 
second quarter, the supplier should advise the con- 
tractor of the position at least a month before the 
end of that quarter. The customer should then 
request the Department to extend the authorisa- 
tion if the order is still required. The Department 
will, if appropriate, extend the authorisation to the 
following period or later, it being appreciated that 
should the order in fact be executed prior to the end 
of the current period the original authorisation is 
to be valid. Unless, however, the supplier receives 
confirmation at the end of the quarter that the 
authorisation has been extended, the order must be 
treated as cancelled. In the case of outstanding 
balances of orders for less than the above amounts, 
each producer should report to the Control at the 
end of the second quarter the aggregate quantity of 
any such orders which it is proposed to carry forward 
and providing they do not exceed a small proportion 
of the producer’s total orders, the Control may 
permit them to be carried forward without reautho- 
risation. 


Drop Forgings 

An announcement by the Board of Trade 
states that it has been found necessary to extend 
the forward planning of drop forging production, 
and in future users of drop forgings will be required 
to schedule their requirements for a period of not 
less than six months ahead. In the case of certain 
requirements authorised under the symbols of Civil 
Departments, arrangements are at present in opera- 
tion which permit the scheduling of individual orders 
when placed. It is not proposed to interfere with 
these arrangements, but users are warned that under 
the revised scheduling procedure, it will be necessary 
to allow not less than four calendar months between 
the date of issue of the approved schedule by the 
responsible Department and the delivery date pro- 
visionally arranged with the drop forger. Excep- 
tional cases which call for delivery in less than four 
calendar months from the date of schedule should 
be submitted to the Government Department by 
whom the material was authorised, stating the 
reasons why special consideration should be given. 


The Pig Iron Market 


It is fortunate at this stage of the war 
effort that there is no shortage of raw materials for 
the blast-furnace industry. Supplies of British 
ironstone, limestone, coke, and scrap are sufficient 
to meet the requirements of the industry. At the 
same time the severe restriction on the import of 
foreign ores is felt in the industry. Nearly all the 
domestic ores used are of high-phosphoric quality, 
and, as a result, the production of basic pig iron and 
high-phosphoric foundry and forge pig iron are on a 
more considerable scale than the output of hematite 
and low-phosphoric descriptions. Hopes of arrivals 
of suitable iron ore for the production of hematite 
from North Africa have not been realised so far, 
but there seems little doubt that these will reach 
this country in due course. The production of coke 
is satisfactory, and is sufficient to meet even the 
present huge demand from the _blast-furnaces. 
Foundries have become accustomed to the use of 
grades of pig iron in lieu of hematite and low-phos- 
phoric pig iron, and have shown their adaptability 
by turning out better castings than they would have 
believed possible in pre-war days. Although the 
demand for high-phosphoric qualities has grown 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer. 


during the past few months, supplies are ample 
to meet the call, and it is understood that good stocks 
exist at some of the furnaces. There is naturally 
an active request in tae current circumstances for 
hematite and low-phosphoric descriptions, and these 
are passing into consumption as soon as they are 
produced. Heavy engineering foundries engaged 
upon war work are big consumers, and so active has 
been the demand that for some time there has been 
a noticeable stringency in this department. By 
careful supervision of distribution, however, the 
Control has maintained supplies to all firms employed 
upon urgent war work, and where its use was abso- 
lutely necessary supplies of hematite have been 
forthcoming. The mecaine tools and jobbing 
foundries working for the engineering trades have 
as much work in hand as they can deal with, chiefly 
for customers employed in the armaments and 
munitiors industries. Tne position of medium- 
phosphoric pig iron has recently become more 
stringent, and the Control is showing greater care 
in allocating pig irons up to 0-75 per cent. phos- 
phorus. In other directions control has been some- 
what tighter, and buyers are now often told when, 
given their licences where they may obtain the 
supplies. 


The Midlands and South Wales 


The requirements of the armaments works 
and the engineering concerns employed upon war 
work make heavy demands upon the Midland iron 
and steel industry. Most of the works are now 
reluctant to accept orders for delivery in the first 
period, as their order books are already filled, and, 
at the same time, most steel makers like to keep a 


little capacity in reserve to meet demands which 


are always made upon them towards the end of the 
period. These are usually of an urgent character 
and have been given high priority. There is an 
insistent call for alloy steel, and the demand is 
taxing the resources of the works. Suitable sub- 
stitute steel has been brought out to meet require- 
ments, but it is felt that these steels are not being 
taken up so freely as they might be, and that the 
pressure upon the kind of alloy steel which has been 
longer in use is not relieved to the extent which was 
hoped. There has been no relaxation in the demand 
for plates. Practically all sizes and thicknesses are 
required in large tonnages, the chief consumers being 
the shipyards, locomotive builders, tank makers, 
and heavy engineers. Production has been main- 
tained at the capacity of the mills, but delivery dates 
have lengthened, and this process seems likely to 
continue. Constructional engineers are not fully 
employed, but the demand for sections is active, 
and a large tonnage of shipbuilding sections in par- 
ticvlar is required. The demand for heavy joists 
is moderate, but there is a brisk call for the smaller 
joists and sections, which is keeping the re-rolling 
industry extremely busy. Recently business in bar 
iron has expanded, and there is a strong demand 
for common bars. The iron and steel industry in 
South Wales is fully employed, almost entirely 
upon work arising from the war. Deliveries have 
been well maintained, but in the case of plates 
they show a tendeney to lengthen, and the demand 
from the shipyards and tank makers seems to be 
growing. There is an active demand for billets, 
and Welsh makers are sending considerable quan- 
tities to consumers in English districts. The pro- 
duction of sheet and tinplate bars is limited by the 
qvantity of steel allotted for this purpose, but the 
demand takes care of the output. 


The North-East Coast and Yorkshire 


During the past few weeks pressure for 
delivery by consumers has been exceptionally heavy 
and the steel works have been severely taxed to 
meet these requirements. Most of the steel works 
have enough orders on their books to keep them fully 
employed for Period I, and for orders now being 
pressed delivery Period II is generally indicated. 
The general run of consumers do not care to specify 
far ahead, although there is considerable irregularity 
in this respect, so that the work on the manufac- 
turers’ books rarely represents the whole of their 
commitments, and, on the other hand, most manu- 
facturers like to keep a little reserve capacity in 
hand to meet urgent and high-priority require- 
ments towards the end of the period. This position 
has been rather noticeable in the case of plates 
which are frequently required for almost imme- 
diate delivery for ship construction or repairs. 
The demand for plates shows no signs of decreasing, 
and larger and larger tonnages are being uired 
by the shipyards. The needs of boilermakers, tank 
makers, and heavy engineers have also to be met, 
and these amount in the aggregate to considerable 
quantities. Lately there has been increased 








pressure from consumers engaged on Government 





orders for armour plate. There has been a strong 
demand for billets, slabs, and sheet bars from the 
re-rollers. Good supplies have been received from 
the English and the Welsh makers, and these have 
been supplemented by material distributed by the 
Control in urgent cases from stocks of imported 
material. Small lots of semis are still being received 
from the United States, and to some extent these 
will help to maintain the stocks, which it is obviously 
necessary should be kept for cases of emergency. 
The demand for sheets and steel bars and structural 
material is active, and the producing works are being 
taxed to meet the consumers’ requirements. The 
Yorkshire steel works are meeting the heavy demand 
from all types of consumers with regular deliveries. 
Basic steel makers, in particular, are subjected to 
strong pressure, and the resources of the works are 
heavily taxed. It is fortunate that there is no lack 
of raw materials to enable the steel makers to main- 
tain their outputs. Acid carbon steel producers are 
heavily committed for the first delivery period, 
but, even so, it is necessary for the Control carefully 
to supervise the distribution. Thealloy steel require- 
ments of armaments and munition manufacturers 
have not slackened, and great efforts have been 
made to cope with the demand, which is somewhat 
in excess of the supply, in spite of the heavy increase 
in production. Corrosion-resisting qualities of steel 
are in demand. 


Scotland and the North 


Conditions in the Scottish iron and steel 
trade have not materially altered since the year 
began. The works are operating under extreme 
pressure from consumers and the capacity of the 
plant is being taxed to the utmost. Recently the 
Control has directed buyers at which works to place 
their orders to a greater extent than hitherto. By 
this means, it is suggested, the orders are concen- 
trated upon those plants which are in the best 
position to do the werk and supply the consumer. 
The feature of the steel position is the insistent 
demand for plates. The requirements of the ship- 
yards bulk large in this department and they are 
taking up big tonnages of all thicknesses, although 
the pressure seems to be chiefly for the lighter 
descriptions. Boiler plates, also, have been in 
strong request, as well as plates for tank making. 
There is a fairly good demand for structural steel, 
and a big business is passing in light sections. 
There is also a brisk call for joists, although the 
heavier sizes are not wanted nearly to the same 
extent as the lighter descriptions. The collieries have 
have large requirements of arches, pit props, &c., 
and an active business is passing in this material. 
‘The steel required for colliery maintenance work 
usually carries a high priority, and steel is used to a 
much greater extent now owing to the shortage of 
timber. There is a heavy demand for billets, slabs, 
and sheet bars, and as the production of the British 
works has been maintained at a high level, deliveries 
of this raw material have been satisfactory. The 
re-rolling industry is fully occupied and most works 
have a big tonnage of work in hand. Their require- 
ments of billets, &c., are considerable, and the 
Control is still obliged to withdraw semis from the 
stocks of imported material which were accumu- 
lated last year. Although there has been a drastic 
reduction in the quantities of semis brought from 
the United States, a certain amount of this material 
continues to reach this country and is a help in 
maintaining stocks. Practically all the iron and 
steel-consuming trades in Lancashire are engaged 
upon war work, and are taking up big quantities of 
steel. Plates are wanted in large tonnages by loco- 
motive builders, boilermakers, tank makers, and 
the heavy engineers, and although delivery dates 
nave lengchened, supplies are well maintained to 
these trades. An active business is passing in steel 
bars. Engineering concerns are taking up con- 
siderable tonnages of the large diameters, and there 
is an insistent demand for small steel bars, which 
keeps the re-rolling works busy. A good business 
is also passing in bright steel bars. Busy conditions 
rule at the steel works on the North-West Coast. 
The works have well-filled order books, and almost 
their entire output is needed for war purposes. 








Lorp Stamp MEmoriAt LecTuRE.—Friends of the 
late Lord Stamp, who, at the time of his death on 
April 17th, 1941, as the result of enemy action, was 
chairman and president of the executive of the 
L.M.S. Railway, have endowed a University of 
London Memorial Lecture in his memory, and have 
transferred £3800 to the University. The Lecture 
will be on the application of economics or statistics 
to practical problems of general interest, treated 
from a scientific standpoint, and will be open to the 








public without fee. 
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Rail and Road 


L.M.S. SatvacE CamparGn.—The L.M.S. salvage 
campaign has already produced 13,576 tons of 
metal, or enough to build a cruiser and five 
destroyers. This material was abandoned scrap 
collected in bits and pieces by the staff from L.M.S. 
stations, &c., and is additional to that recovered 
from the company’s engineering departments. 


THe HERBERT JACKSON PRIZE.—The London 
Midland and Scottish Railway announces that the 
Herbert Jackson Prize for 1942 has been awarded 
to Mr. J. Dearden, of the metallurgical section of 
the research department, for papers entitled ‘‘ The 
Inspection of Welded Steel Joints in relation to their 
Static Mechanical Strength” and ‘“ The Influence 
of Welding Defects on the Resistance to Fatigue of 
Welded Steel Joints.” 

A New Canapran-U.S. Hicoway.—Mr. T. D. 
Bouchard, Minister of Roads for the Province of 
Quebec, has announced that New York State 
authorities: are planning construction of a short 
section of the Montreal and New York highway 
across the border, uniting the Canadian section of 
the highway to New York Route No. 9. Work will 
be undertaken by New York State as soon as per- 
mission is received from war construction agencies. 


Opencast Coat.—To cope with the thousands of 
tons of outcrop coal now being recovered, the 
L.M.S. has had to extend or build complete new 
loading docks at more than twenty of its stations. 
Additional sidings have also had to be laid down, 
new weighing machines installed, and in many cases 
special traffic working has had to be introduced 
to enable the coal to be hurried to the factories. 
From two sites of opencast coal in the West Riding 
alone, the L.M.S. is hauling 150 trucks a day to 
various parts of the country. Opencast coal. 
which lies just below the surface of the ground, is 
recovered from fields by mechanical diggers. After 
extraction of the coal the excavation is filled up 
with earth, and within a short time the ground is 
again available for its normal use. The rapid pro- 
duction and expeditious transit of this opencast 
coal is playing an important part in the present 
coal situation. 

Disposal OF WORN-OUT VEHICLES.—The Minister 
of War Transport has now agreed that where a 
licence is granted for the acquisition of a new vehicle 
to replace one worn out, the licence holder may 
have the option of offering the old vehicle to the 
firm who made it or to a car breaker who is on the 
Ministry of Works and Planning list of approved 
car breakers. The manufacturers may, if they 
desire, nominate a distributor or dealer to purchase 
the vehicle. In any case, the old vehicle must be 
broken down for the salvaging of useful spares and 
the disposal of the scrap, and must in no circum- 
stances be used on ‘the road again. Operators who 
are in a position properly to break down their own 
vehicles for spares and disposal of the scrap will still 
be allowed to do so. When an operator makes an 
application to acquire a new vehicle because his 
existing vehicle is past repair, it is important that 
the old vehicle should not be disposed of until a 
decision in writing has been given as to what should 
be done with it. 


Air and Water 


U.S.A. Burmipine ConcrETE BarcrEs.—The con- 
struction of concrete barges has begun in a ship- 
yard near San Francisco, where a firm of general 
contractors is carrying out a contract for twenty-six 
ship type barges for the U.S. Maritime Commission. 
There are two contracts, both held by the same firm, 
one for the construction of six basins with other ship- 
building facilities and the second for building the 
barges themselves. Each barge has a cargo capacity 
of 5000 tons, 

THe MesserscuMitT “ 210 A-1.”—The Messer- 
schmitt ‘‘210A-1” is a low-wing monoplane 
carrying a crew of two, comprising the pilot/bomb 
aimer and radio operator/rear gunner. It can be 
used as a long-range fighter, as a dive-bomber, or 
for ground attacks. It is estimated that the top 
speed is in the region of 370-380 m.p.h. at 18,000ft. 
The span is 53ft. 9in., length 40ft. 3in., and all-up 
weight about 21,350 Ib. The machine is fitted with 
plain, camber-changing landing flaps and automatic 
slots, and has parallel bar diving brakes on the top 
and bottom surfaces of each wing which fold in an 
ingenious manner, so that they are quite flush with 
the wing surfaces in normal flight. The flaps, dive 
brakes, bomb doors, and undercarriage are all 
hydraulically operated. The armament comprises 
two fixed 7-9mm. and two fixed Mauser 20 mm. 


Memoranda 


remotely sighted and controlled by the rear gunner. 
A very large quantity of ammunition of all calibres 
is carried. The bomb compartment is in the nose of 
the fuselage below the pilot’s cockpit, and provision 
is made for carrying a variety of bomb loads up to 
2200 lb. in weight. It is estimated that approxi- 
mately 900 Ib. weight of armour plate is fitted. 


Snow on Arrways.—One of the minor problems 
in America has been, and still is, the removal of 
snow from airports. It would appear that the 
equipment has to be pooled in some manner so as 
to gain the greatest possible advantage of the use of 
what is available. The several State highway 
departments have the .predominant amount of 
equipment for removing snow. Moreover, they 
have trained crews capable of obtaining the maxi- 
mum results from the use of this equipment. The 
suggestion is made that the highway departments 
should perform the work of snow removal from the 
runways in emergencies. 

PiLes ror Prers oF Woop anp CEMENT.—The 
U.S.A. Engineer Department has carried out a new 
technique in pier construction of a temporary 
character. The shortage of steel precluded the use 
of piles of that metal. Untreated timber was ruled 
out for the usual reasons ; plant for creosoting was 
not available. The best prospect, it was decided, 
would be in untreated wood piles protected with a 
coating of sand and cement shot on with pneumatic 
equipment to embed wire mesh reinforcing. The 
resultant structure is stated to have such strength, 
rigidity, and durability that more widespread use 
of the protective method has begun to develop. 


Miscellanea 


A New UsE For Racs.—A Chicago concern has 
worked out a process whereby rags and resin can 
be combined to make a war emergency building 
material. Introduced as “corrugated asphalt 
siding,” it replaces corrugated steel sheets for cover- 
ing outside walls of temporary structures of all 
kinds. The siding consists of two sheets of heavy 
felt saturated with a resino-bituminous compound, 
bound together with a high melting point asphalt 
adhesive and corrugated under high pressure. 
Finished sheets are said to be hard, rigid, light in 
weight, and moisture-proof. 


From Wortp Wark To WorLD War.—A munitions 
plant is being erected at Sorel, Quebec, which has 
a history. The steel for it has been obtained by 
dismantling the old Peter Lyall building at Montreal, 
which was used to manufacture munitions during the 
1914-18 war. Since that time the building had 
remained empty and was in a bad state of disrepair. 
In order to give adequate height in the new building 
at Sorel, stub steel columns were riveted to the 
bottom of the existing columns. Trusses from the 
old building were reused and an interesting feature 
of the construction of the new building was the 
provision of two side bays with outer columns con- 
structed in reinforced concrete, to conserve struc- 
tural steel. 

THE Texas AND ILLINOIS PIPELINE.—Details are 
appearing in our American contemporaries about 
the extension of the 24in. diameter Texas and 
Illinois oil pipeline from Norris City, Ill., to the 
East Coast, made possible by the allocation of 
224,000 tons of necessary steel by the War Pro- 
duction Board. The 857-mile, 60,000,000-dollar 
extension will carry the 24in. steel pipe across 
Indiana and Ohio to Phoenixville, Pa., from where 
branch lines will be laid to the Philadelphia and 
New York areas. This will assure a direct daily 
pipeline delivery of 300,000 barrels of crude oil to 
the eastern seaboard. An interesting detail is the 
provision of machinery for wrapping the pipes 
before being placed in the ground. The machine 
*‘dopes”’ the pipe with a tar-like substance, and 
then wraps the tube with an asbestos paper covering. 


CONFERENCE ON X-RAY ANALYSIS.—The analysis 
of substances and the examination of their behaviour 
by X-ray diffraction methods has become of con- 
siderable importance in the war effort. The Insti- 
tute of Physics is therefore arranging a second con- 
ference on the subject, to take place in Cambridge 
on April 9th and 10th next. The provisional pro- 
gramme includes a lecture on ‘“ Future Develop- 
ments in X-ray Crystallography,”’ by Professor J. D. 
Bernal, and discussions on ‘“‘ Quantitative Treat- 
ment of Powder Photographs,” “‘ The Fine Structure 
of X-ray Diffraction,” and “Fine Broadening.” 
A report is to be presented to the conference on the 
progress made in the preparation of an “‘ Index to 
X-ray Diffraction Photographs,” for which the 
Institute has undertaken to be jointly responsible 
with the American Society for Testing Materials 


ee) 
Diffraction. Further particulars of the conferengg 
and of the “‘ Index” can be obtained on request 
from the Secretary of the Institute of Physieg 
(temporary address, at the University, Reading), 


Personal and Business 


Str W. Rearpon Smrrx has been elected 
director of the Great Western Railway Company, 


Sm Ernest Smon, Mr. Maurice Hely-Hutchin. 
son, and Mr. P. C. Crump have been elected directors 
of Parnall Aircraft, Ltd. 


Mr. Witrtram Goop, B.A., A.C.A., managing 
director of Brush Coachwork, Ltd., has been 
appointed to the board of the Brush Electrica] 
Engineering Company, Ltd., of which Brush Coach. 
work, Ltd., is a subsidiary. 

J. H. FENNER AND Co., Ltd., inform us that their 
Manchester branch is now situated at Royal London 
House, 196, Deansgate, Manchester, 3. As from 
March Ist the woven belting sales division, which 
has hitherto been situated at Cleckheaton, wil] 
work from Beck Lane Mills, Heckmondwike. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, arg 
requested to note that, in order to make sure of its insertion, 
the y infor should reach thie office on, or 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated, 


Association of Building Technicians 
Tuesday, March 2nd.—WestTMINSTER BRANCH : Living. 
stone Hall, Westminster, S.W.1. ‘“ Prefabricated 
Housing.” 6.15 p.m. 
Institute of Industrial Administration 
Friday, Saturday, and Sunday, March 5th, 6th, and 7th. 
—Waldorf Hotel, Aldwych, W.C.2. Conference on 
Training for Industrial Management. 4.30 p.m. 
(Friday), 10 a.m. (Saturday and Sunday). 
Institute of Marine Eagineers 
Friday, March 12th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. 11.30 a.m. 
Institute of Metals 
Wednesday, March 3rd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Annual general 





te, 








meeting. 3 p.m. 
Institute of Physics 
Saturday, February 27th_—InpustTriaAL Rapi01ocy 
Group: The College, Loughborough. “‘ Gamma- 


Radiography,” C. Croxson. 2.30 p.m. 


Institute of Welding 

Tuesday, March 2nd.—Inst. of Mechanical Engineers, 

Storey’s Gate, Westminster, S.W.1. ‘‘ Develop- 

ments in Are Welding Technique.” 6 p.m. 

Institution of Civil Engineers 

Saturday, Feb. 27th—N.W. Assoc.: Engineers’ Club, 

Albert Square, Manchester. ‘ Post-war Planning 

and Reconstruction,” H. J. Manzoni. 2.30 p.m.— 

Yorxs Assoo.: Royal Victoria Hotel, Sheffield. 

Ordinary meeting. 2.30 p.m. 

Institution of Electrical Engineers 

Monday, March lst.—S. Miptanp CENTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“ Air Blast Circuit Breakers,” A. R. 
Blandford. 6 p.m.—Lonpon Stupents: Savoy 
Place, Victoria Embankment, W.C.2. ‘“* A Gas-filled 
Cable System,” B. Calvert. 7 p.m. 

Wednesday, March 3rd.—WirELess SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Amplifying 
and Recording Technique in Electro-Biology,” 
G. Parr and W. Grey Walter. 5.30 p.m. 

Thursday, March 4th.—Savoy Place, Victoria Embank- 


ment, W.C.2. ‘‘ Air Blast Circuit Breakers,” A. R. 
Blandford. 5.30 p.m. 
Wednesday, March 10th.—TRANsMIssION SECTION: 


Savoy Place, Victoria Embankment, W.C.2. “The 
Ventilation of Sub-stations,’’ F. Favell and E. W. 
Connor, 5.30 p.m. 
Institution of Mechanical Engineers 
To-day, Feb. 26th.—Storey’s Gate, Westminster, S.W.1. 
Papers on ‘‘ Engineering Education.’ 2.30 p.m. 
Institution of Production Engineers 
To-day, Feb. 26th.—N.E. Section : County Hotel, New- 
castle-upon-Tyne. ‘‘ Nitriding and Case Hardening 
of Steels,” Lieut.-Colonel J. A. McWilliam. 6,15 p.m. 
Saturday, Feb. 27th—YoORKsSHIRE SECTION: otel 
Metropole, Leeds. ‘‘ Organisation of Welded Pro- 
duction,” K. Doherty. 2.30 p.m. 
Junior Institution of Engineers 
Friday, March 5th.—39, Victoria Street, 8.W.1. 
mill Sails,” Rex Wailes. 5.30 for 6 p.m. 
Manchester Geological and Mining Society 
Tuesday, March 9th.—Queen’s Chambers, John Dalton 
Street, Manchester. Ordinary meeting. 2.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 26th.—Literary and Philosophical Society’s 
all, Newcastle-upon-Tyne. ‘‘ Fast or Less Fast 


** Wind- 





and the American Society for X-ray and Electron 





guns in the nose and two 13 mm. guns in barbettes 


Ships,” J. Ramsey Gebbie. 6 p.m. 

















3 


rence 
yuest 
ysis 
g). 


ng: 
ted 


ith. 
on 


en 


rs, 
ral 


GY 
la- 


d 


4 














Marcy 5, 1943 


THE ENGINEER 





183 











Engineering Wages 


Tue present position of the engineering wages 
negotiations is that the Engineering and Allied 
Employers’ National Federation made an offer 
to the engineering trade unions on Friday, 
February 19th, when the unions asked for an 
adjournment in order to allow them to consult 
their respective Executive Committees on the 
matter of acceptance or rejection. This the 
Federation gladly arranged. The unions have 
now advised the Federation that they will be 
ready to give their considered reply on Monday 
next, March 8th. A joint meeting has there- 
fore been summoned for that afternoon. The 
Federation’s offer has now been before the unions 
for nearly three months, from which it is clear 
that it is not unattractive, otherwise negotia- 
tions would have ceased some time since. The 
offer includes the following :—At the lower 
levels of the wage structure the national bonus 
is 33s. 6d. plus 2s. extra to plain time workers, 
and this 28. would be increased by 6s. At the 
upper levels, pieceworkers enjoying high earn- 
ings, 20s. of the bonus would be “ consoli- 
dated,’ and added to the base rate; workers 
enjoying high premium earnings of 50 per cent. 
and upwards, as against the 25 per cent. secured 
by agreement, would receive no extra cash now, 
but their relative position would be much 
enhanced against peacetime. Marginal earners 
between the two extremes would be adjusted 
on a tapered schedule in order to ensure that 
they did not suffer in comparison with plain 
time workers. In addition to the wages pro- 
posals, all workers concerned enjoy one week’s 
holiday per annum, with pay—equivalent to 
about Is. 64d. per man per week. In putting 
forward these proposals the federated employers 
feel that they have made a statesmanlike con- 
tribution te a national problem. 


The American Shipbuilding Programme 


In the course of a speech made to the House 
of Representatives’ Appropriations Committee 
in Washington on Thursday of last week, 
Admiral Emory 8. Land, the Chairman of the 
United States Maritime Commission, announced 
that it is proposed to extend the American 
1943 shipbuilding programme by an addition of 
2161 ships. In outlining the programme of the 
Commission which Admiral Land stated had 
been mapped out through 1944, he informed the 
Committee that the shipbuilding programme 
now calls for the construction of 2242 ships, of 
which 554, built only from the funds which were 
allotted under the construction appropriation, 
were delivered before January, 1943. It was 
now proposed, he added, to extend the contract 
programme in order to provide for the con- 
struction of 2161 additional new ships, which 
will be contracted for during 1943. The overall 
contemplated shipbuilding programme of the 
Commission calls therefore for the  build- 
ing of no less than 4403 ships, the cost of 
which, Admiral Land stated, would be about 
10,788,006,357 dollars. The total deadweight 
tonnage of the 2161 additional ships will be 
more than 21,000,000 tons, while the tonnage 
of the whole of the. projected programme 
amounts to approximately 44,000,000 tons. In 
outlining his plans, Admiral Land made a 
request to the Committee for the autharisation 
of a 5,250 million dollar contract, the setting 
apart of 4000 million dollars in order to cover 
the building costs of the programmes now 
under construction, and authority to increase 
the cost of administration by 4,688,266 dollars. 


The Late Mr. Richard Hazleton 


THE Institution of Production Engineers 
recently suffered a great loss by the death of 
its able general secretary, Mr. Richard Hazleton, 
and on Saturday morning last, February 27th, 
a widely representative gathering of engineers 
was present at St. James’s, Spanish Place, to 
honour his memory. In the earlier part of his 
career Richard Hazleton was a parliamentarian, 


A Seven-Day Journal 


and as a Member for North Galway, and later 
for Louth, he served in Parliament from 1906 
until 1918. From 1901 onwards he acted as 
Secretary to the Irish Parliamentary Party, 
until it was dissolved after the last war. Shortly 
after that time Hazleton got into touch with 
some production engineers and helped to found 
the Institution of Production Engineers, which 
from small beginnings has increased its member- 
ship fifteen-fold, and at the beginning of the 
present war was able to apply its valuable 
experience to the national war effort in the 
improvement of production and manufacturing 
methods. He was keenly interested in research, 
and he played a prominent part in developing 
that side of the Institution’s work and getting 
it started at the Loughborough Technical 
College. During the recent period when Lord 
Nuffield was President of the Institution, its 
headquarters were acquired in Portman Square 
and the research department firmly established 
by his generous benefactions. The work done 
by Richard Hazleton will long be remembered 
by those who came under his inspiration and 
talented leadership. 


Mechanised Agriculture 


Some interesting facts concerning the pro- 
gress which is being made in connection with 
the task of increasing wartime food production 
by mechanising British agriculture were re- 
vealed by Mr. R. 8. Hudson, the Minister of 
Agriculture, when he opened last week an 
exhibition at the Ford Motor Company’s 
Regent Street offices. The exhibition, which 
has been arranged by Lord Perry and the other 
directors of the Ford Company, shows in a 
graphic form the contribution which British 
agriculture is making to the war effort. At the 
beginning of the war, Mr. Hudson stated, we 
started with 750,000 horses, while to-day we 
had, in addition, over 2 million mechanical 
horsepower. Whereas before the war it took a 
good ploughman with two horses a day to plough 
an acre of average land, to-day we had over 
100,000 tractors in the country, each of which 
is capable of ploughing 5 acres a day. Hun- 
dreds of thousands of acres of heavy clay land, 
some of which was so heavy that it could hardly 
be ploughed up at all, have now been brought 
into service and are making a contribution of 
historic significance to our food supplies. 
Drainage, Mr. Hudson stated, was also an 
important and pressing problem, and he was 
able to state that newly designed excavating 
machines, which in some cases can quite well 
be-operated by two girls, were laying drains in 
more land each day than two good men could 
lay in a month. Some hundreds of these 
excavating machines for drains were now at 
work. Mechanised agriculture, Mr. Hudson 
concluded, had come to stay, and the new agri- 
culture would offer after the war many inter- 
esting jobs for the young men and women who 
are to-day learning and practising mechanisa- 
tion in the Services. 


Decentralised Part-Time Workshops 


INFORMATION has now been released con- 
cerning an interesting scheme for the develop- 
ment of decentralised part-time workshops, 
working on the Surbiton Plan, which are 
effectively using part-time women’s labour, 
in order to assist factories needing help with 
the hand finishing of component parts, which 
often form a bottleneck in production. The 
scheme, which has been in successful operation 
for nearly a year, was started by Mrs. Bertha 
Gampell, the wife of Mr. Sidney Gampell, the 
City Editor of Reuters. The prototype shop, 
which was established in Mrs. Gampell’s own 
lounge in Surbiton, employs forty part-time 
women of all classes taken from the immediate 
neighbourhood, and the work done is the hand 
finishing of aircraft component parts from a 
hard-pressed factory in Middlesex. Further 
similar decentralised shops for various kinds 
of hand-assembly work and non-machining 








operations are now being planned with the 





active support of the Ministry of Aircraft Pro- 
duction, the Ministry of Production, and indus- 
trial firms. The Surbiton scheme, it is claimed, 
goes far to solve the difficulties of part-time 
employment for women by bringing war work 
to the enormous reserve of woman power which 
still exists in residential districts, particularly in 
the southern counties. The ages of the women 
employed range from nineteen to sixty-five, and 
the workers are paid trade union wages, but 
there are no profits or rent. Further particulars 
of this helpful scheme for the engineering 
industry can be obtained from the organiser, 
Mrs. Bertha Gampell, Chiswick House, Ditton 
Road, Surbiton, Surrey. 


Training Chinese Engineers 


Ir is announced that the Federation of 
British Industries, at the request of the Chinese 
National Government and with the approval of 
H.M. Government, has agreed to grant facilities 
for a number of wartime apprenticeships 
whereby Chinese engineering graduates can be 
trained in British workshops. In all, about 
thirty vacancies in all branches of engineering 
have been offered by British manufacturers, 
and the Chinese graduates who will fill these 
vacancies are now being selected by an Anglo- 
Chinese Committee which has been specially set 
up in Chungking. The expenses connected with 
the scheme will be defrayed by contributions 
from the Chinese Government and from. the 
British manufacturers concerned, and also from 
funds which have been made available by the 
Universities China Committee in London and 
the British Council. The administration of the 
apprenticeship scheme will be carried out by the 
Federation of British Industries. During the 
past ten years sixty selected Chinese engineering 
graduates have been trained in British work- 
shops under F.B.I. auspices, apart from those 
who have received training by direct arrange- 
ment with British firms. - 


Faster Cargo Ships 


REPLYING to Lord Winster’s question in the 
House of Lords on policy as regards the speed 
of merchant ships on Tuesday, March 2nd, 
Lord Leathers, the Minister of War Transport, 
said that the sole aim of our ship construction 
policy was to build as quickly as possible those 
fast ships which could carry the maximum 
quantity of cargo with the greatest measure of 
safety. Their aim was to produce as many fast 
vessels as possible without misusing any avail- 
able capacity. They must manage according 
to an exact time-table the production of hulls 
and machinery. They had not unlimited man- 
power and unlimited facilities for producing 
merchant ships, and to the extent that they 
built fast ships they were bound to build fewer 
ships. The period for building 15-knot ships 
was about half as long again as the time needed 
for building 11-knot ships, and the faster ships 
also needed about 50 per cent. more in labour 
and materials. The basic policy had been the 
same since the outbreak of war, but new 
developments in the supply situation and in the 
enemy method of attack had caused this 
policy steadily to develop from the outset, and 
emphasis had greatly changed in favour of an 
increasing production of fast vessels. There 
was no doubt about the very high all-round 
efficiency of our shipyards. The construction 
of merchant ships was the responsibility of the 
Admiralty, but the types to be built were 
settled by his Department, in the light of the 
Admiralty’s advice on defensive needs and 
the availability of suitable capacity for build- 
ing hulls and machinery. He was fully satisfied 
that shipbuilding berths and marine engineer- 
ing capacity in this country were being used to 
the very utmost in the building of the ships most 
urgently required for war needs. In a speech in 
Philadelphia Admiral Sir Percy Noble stated 
on Tuesday, March 2nd, that the U boat’s toll 
in the Atlantic of convoyed ships of the United 








Nations was only 1 in 200. ; 
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The Buenos Aires Underground Railway’ 


No. II—(Continued from 


= operations described were carried out 
by an organisation known as C.H.A.D.O. 
P.Y.F. (Compafiia Hispano Americana de 
Obras Publicas y Finanzas—or the Spanish- 
American Public Works and Finance Com- 
pany) on extensions of the Buenos Aires 
underground railway system. 

The greater part of the work was in tunnel, 
only 5 per cent. being in cut-and-cover. 
Access to the works was by means of shafts, 
sunk at a maximum distance of 500 m. one 
from another, on sites where they caused the 
minimum interference with traffic. At each 
working site there was a pair of shafts, the 
material shaft having a cross-sectional area 
of 10 square metres. At the beginning of the 
work a hoist mounted on a gantry was pro- 
vided with a pair of skips, each of which had 
a capacity of ? cubic metre, a storage hopper 
of 36 cubic metres being incorporated in the 
structure : excavated spoil was removed by 
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tional programme ; at times there were as 


many as eight shafts in simultaneous 
operation. 


Concrete batch mixing plants were installed 
at strategic points. Each was provided with 
a steam crane, mounted on a gantry, which 
lifted the ingredients to a batch weighing and 
mixing plant. Mixed concrete was trans- 
ported in 2-ton lorries to hoppers located in 
the roadway, from which it was discharged 
to skips in the tunnel through telescopic 
piping. These hoppers were sited at 50-m. 
intervals; the maximum distance of a 
batching plant from the site of concreting 
was about 4 kiloms. 

Head offices and stores were situated at a 
central point, more or less coincident with 
the centre of gravity of the work ; this site 
was changed twice during the progress of 
operations. Motive power was derived from 
an A.C. power line of 380/220 volts, stepped 






































a ee ay ee eee 











5 





“Tre Enoinecer 


6 7 


@ 


FiG. 6—OPENING OUT AND LINING THE TUNNEL 


lorry to sites approved by the municipal 
authorities. The output capacity of the hoist 
was 25 cubic metres per hour. 

As a result of subsequent experience, this 
method of handling spoil was discarded in 
favour of grab cranes. It is interesting to note 
that this method was found to be preferable 
to hoists, provided that lorry traffic could be 
kept moving, thus avoiding the necessity for 
a storage hopper. 

The second shaft, of lesser cross section 
than the material shaft, was used for service 
and personnel traffic. Each working place 
was provided with a compressor house, in 
which there were two or three compressors, 
with an output of 15 cubic metres per minute 
at a working pressure of 90 lb. per square 
inch. 'This output is equivalent to the simul- 
taneous demand of fifteen pneumatic spades 
and the concrete pump used for pouring the 
concrete lining. It was found that distances 
and pressure losses were too great to allow of 
the use of central compressor stations. Office 
and cloakroom accommodation was provided 
at each working site, the number of shafts 
in operation depending upon the construc- 





* Abridged translation of articles in the March and 


April, 1942, issues of La Ingenieria, by Dr.-Ing. Erwin 
Kindel. Translated by Rolt Hammond, Assoc. M. Inst. 


down to 55 volts for underground lighting. 
Ventilation was effected by means of 
extraction ventilators in the roadway, draw- 
ing air through shafts driven upwards from 
the tunnel. 

Before proceeding to a detailed description 
of the tunnelling methods employed, it is 
necessary to emphasise that these could 
only be used where ground conditions are 
particularly favourable, as in the present 
case. 

Reference to Fig. 6 shows successive stages 
in opening out and lining the tunnel. After 
having sunk the shafts, two headings were 
driven with pneumatic picks, and Decauville 
track installed in the headings. These head- 
ings required no support and were driven 
without reference to the progress of the rest 
of the work, in order to connect adjoining 
shafts as soon as possible and thus to ensure 
access and ventilation for the workings. 
Cross headings, driven at intervals, helped 
ventilation. 

In stage 2 the timbering for supporting the 
arch excavation was erected. These frames 
were accurately placed in order to coincide 
exactly with the centering required for open- 
ing out the main arch. They were erected at 
6ft. centres to conform to the length of 





C.E. 


walings supporting the ground. Decauville 


track was erected on staging at spring; 
level, as shown in stages 3, 4, 5, and 6, fo 
the transport of concrete in side walls, 

spoil and concrete were handled at different 
levels and transported independently of ong 
another. 

In succeeding stages excavation for the 
walls was carried out. It was not found 
necessary to timber the sides of the excayg. 
tion, but an interesting feature is the use of 
precast reinforced concrete walings support. 
ing the arch ; these later formed an integral 
part of the permanent structure. Side wal] 
shuttering was then erected and concreting 
carried out in lengths of about 3-66 m., con. 
crete being discharged from the skips through 
chutes. 

In stages 6 and 7 we see the opening out of 
the arch to its full extent, the roof being 
supported by precast concrete walings, each 
6$cm. thick and 2-10m. long; these, as 
explained above, were left in the structure, 
Centering for the concrete arch was g0 
arranged that one set of centres always coin. 
cided with a construction joint, it thus being 
necessary only to erect two sets of centering 
for each new length of concrete. 

Concrete for the arches was transported by 
rail to the concrete pump, located on the 
lower track, at a short distance from the 
working site. Pumped concrete was delivered 
to the arch through a 6in. diameter pipe, 
using compressed air at a pressure of 
75 Ib. to 90 lb. per square inch. Hand placing 
was not favoured in view of the difficulty of 
ensuring that the concrete would be rammed 
thoroughly into place. 

Arch centering was struck after about ten 
days, and stages 8 and 9 show removal of the 
dumpling and pouring of the concrete invert. 
The minimum cross section of supporting 
timbers was 8in. by 8in. for practical reasons, 
and every stress calculation took into account 
the uncertainty of the loads and imperfect 
workmanship. In most cases these temporary 
supports were found to be adequate, except 
where the tunnel traversed made ground or 
was close to buildings, when steel girders were 
used in place of concrete walings for support- 
ing the arch excavation. Wherever recovery 
of temporary supports was found to be 
impossible, reinforced concrete props were 
employed, being left in the permanent struc- 
ture, as in the case of the walings. In general, 
centering was built of timber, but special 
steel centering was used in certain cases. 
This is shown in stage 7, where it will be 
noticed that only two sets of props are 
required for each rib. In certain places, 
where there was a risk of hollows being left 
in the concrete, cement grouting was em- 
ployed and the grouting pipes were set in the 
concrete. 

There are a few large structures built 
on the cut-and-cover principle. These com- 
prise stations on one line, Callao Station, 
and transformer sub-stations. In Consti- 
tucion Station the ground was so good that it 
was possible to excavate with grab cranes 
and without any timbering to a depth of 
10 m., side walls being vertical. On the 
other hand, in Callao Station it was neces- 
sary to timber the ground in those sections 
which passed through filling, heavily water- 
logged by leakages from pipe lines. Part of 
the spoil was removed by skips running 
through the completed tunnel. Construc- 
tion of Retiro Station was not so simple, 
because in this zone the first 6 m. in depth 
were in made ground, and because invert 
level was about 4 m. below the water table. 
Here timbering was used in conjunction with 
sheet piling, excavation being effected by 
means of grab cranes. 





During the course of the works it was 
possible to maintain a tram service on the 
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three tracks running through Retiro Station. 
In order not to disturb other traffic, the 
structure was carried out in two longitudinal 
sections. 

The most difficult part of the work was 
tunnelling beneath buildings. The influence 
of this on the progress of the work depended 
upon the structure of the ground, the thick- 
ness of the subsoil between the roof of the 
tunnel and the underside of the foundations 


of buildings, the area occupied by the build- 


ing, and, finally, the dimensions and struc- 
tural state of the building concerned. The 
special working methods adopted were deter- 








building line, because on this line the arch 
came near ground surface and the buildings 
affected were often old brick buildings (one 
line traverses the oldest part of the city). 
When it was necessary to underpin a 
building, the simplest method consisted of 
building columns below it, ensuring that the 
points of support were located as far as 
possible inside the building ; that is to say, 
beneath the piers in the case of a brick 
building and beneath the column footings in 
the case of a steel or reinforced concrete 
building. This form of underpinning was 








FiG. 7—PROCEDURE WHERE TUNNEL PASSED UNDER 


mined by the exceptionally favourable sub- 
soil conditions. They can be summarised as 
follows :— 

I. Passing under buildings without under- 
pinning—(a) without departing from usual 
tunnelling methods ; (b) as above, but with 
special precautions in casing and shuttering, 
and, under certain conditions, with reduction 
in length of the sections concerned (arches 
concreted in lengths of only 1-83 m. to 2 m.). 

II. Passing under buildings with under- 
pinning by means of (a) loose props ; (6) com- 
plete frameworks of beams and struts. 

It was obvious that no general ruling on 
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procedure could be laid down, each case being 
considered on its merits. In practice, it 
transpired that on one line it was possible 
to pass below entire blocks, without altering 
the usual process in the least and without 
visible results on existing buildings above 
the tunnel, the crown of which was at a 
mean depth of 8 m. below the surface. On 
another line the crown of the arch almost 
touched the foundations of an old two-storey 
building, where the method indicated by 
[ (6) was adopted. In this case rolled steel 
joists were erected on the extrados of the 
arch, great care being taken to ram concrete 
between them and the ground. In contrast, 
on another line it was frequently necessary 
to underpin buildings in cases where the 
tunnel passed at some distance from the 





adopted when the tunnel passed at a mini- 


~ 


mum distance of 4 m. or 5 m. from the 
building line, or when it was only necessary 
to support the front of the house. Emerg- 
ency underpinning was then carried out, as 
shown by Fig. 7. 

From the heading below the building a 
shaft was driven upwards beneath the wall 
to be underpinned until ground level was 
reached. Concreting then proceeded from 
street level, and when the concrete had set 
tunnelling proceeded in the usual manner. 
Finally, when the tunnel had been arched, 
the portion of column within the tunnel was 











cut out, the remainder constituting an 


FiG. 8—UNDERPINNING AT LAVALLE STATION 


integral part of the arch which was itself 
reinforced at the point of application of the 
load. 

The diameter of this underpinning column 
was determined less by conditions of loading 
than by the working required in which to 
carry out the work. is was made as small 
as possible for reasons of safety, the minimum 
practicable diameter being about 80cm. No 
signs of settlement were noticed‘in any of the 
buildings underpinned. 

In masonry structures with load-bearing 
walls it was generally possible to excavate the 
shafts without difficulty because the footings 
were of large enough dimensions to act as 
beams spanning the shaft. Beneath the 
foundations of steel or reinforced concrete 
buildings it was not possible to apply the same 








Y 
YZ 
Y 
BS 











procedure. In these cases steel girders were 
placed close to the shaft of the column to be 
underpinned, a large block of concrete form- 
ing a solid connection ; this transmitted the 
load from the column to the girders outside 
the line of the shaft excavation. This work 
having been completed, it was then possible 
to proceed with underpinning in the manner 
already described. 

Where the masonry was in a bad state or 
where it was too thin to support its own 
weight between two adjoining underpinning 
columns, it was also necessary to underpin 
the wall. The following procedure was 


ASS 


adopted: before excavating for the under- 
pinning columns a trench was excavated in 
the footpath close to the front of the house 
and below the footing. The excavation was 
carried out in lengths dependent on the con- 
dition of the walls, well-punned concrete 
being placed in position as soon as excava- 
tion was completed. Fig. 7 shows the 
method: of reinforcement adopted ; this was 
in effect a reinforced concrete underpinning 
beam carried out in sections. Finally, the 
load was transferred to underpinning columns, 
as already described. 

The use of underpinning columns was 





found to be the simplest method, but it did 
not ensure success where the tunnel affected 
a considerable part of the existing ground 
below the building. Let us take the Lavalle 
Station as an example. This comprises a 
double tunnel, as shown in Fig. 8, passing 
below buildings so close to the footings that 
the construction of a single arch would have 
been too dangerous in view ofits exceptionally 
large span. The front walls of the buildings, 
situated within the line of the central 
columns of the tunnel, could not be directly 
underpinned by means of columns, because 
these would have interfered with the longi- 
tudinal girder fixed to the columns. Having 
regard to the fact that it was necessary to 
underpin intermediate and party walls, the 
following procedure was adopted: in the 
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half of the tunnel lying beneath the building 
vertical shafts were driven to the footings. 
One of these shafts was near the future line 
of the central columns, the other on the line 
of the external wall of the tunnel lining. 
Transverse girders were placed under the 
footings to support them while a trench was 
excavated from the two shafts. This trench, 
the bottom of which was formed to the line 
of the extrados of the arch, was filled with 
concrete, in addition to the two shafts. Thus 
a two-point support was formed, with a canti- 
lever sustaining the load of the front wall of 
the building. As soon as the tunnel below 
the underpinning was constructed, the por- 
tions of the underpinning columns within the 
tunnel near the centre were removed, the 
other underpinning columns being an integral 
part of the structure. 

An interesting problem was presented at 
the intersection of Esmeralda and Charcas 
streets, where the tunnel branches (Fig. 9). 
The line from Constitucion is divided into 
two tracks, one following Esmeralda Street, 














—— safety. 

We are faced here with one of those cases 
where, taking every factor into account, it is 
found that the steel structure originally 
planned must be discarded in favour of a 
reinforced concrete structure. In effect, the 
erection of steel girders of the necessary size 
would have involved delicate and costly 
work, and might cause grave accidents. 
This problem was solved by a reinforced 
concrete structure. The reinforced concrete 
roof had the following characteristics :— 
rectangular cross beams were constructed at 
centres of 4-30 m. below both the street and 
the buildings. These cross beams, which 
surround the sewer, support the slab of the 
tunnel roof. The level of the top of this slab 
is at about the same level as the middle of 
the sewer. Obviously, it would have been 
more convenient to fix the level of the tops 
of the cross beams at that of the underside of 
the sewer. Plate girders would have had to 















































1.—Normal headings driven. 

2.—Provisional underpinning of east walls. 
3.—Cross beams of concrete beneath walls. 
4.—Underpinning columns below both walls. 
5.—Excavation in road and support for sewer. 


FIG. 9—TUNNELLING AT JUNCTION OF 


avoiding the building line and being directed 
towards Retiro on a sharp curve, the other 
line passing below the building, tracing a 
curve of large radius between the branch and 
the Plaza San Martin. The first track is used 
only as a carriage siding, the second serves 
normal traffic. Before arriving at this 
junction the tunnel from Constitucion is 
enlarged to some 15m. in width, it being 
necessary to have a clear span at this section 
free of columns, in order to leave room for 
laying the necessary lines, points, and cross- 
ings. However, considering that the tunnel 
line is 4 m. inside the building line, this roof 
of 15m. span not only has to support the 
weight of earth above it, and the live load of 
street traffic, but also the footings of the 
building. This task was not made any easier 
by having to allow for the usual service pipes 
and cables below street level, and also a 
sewer of 1:50 m. diameter which could not 
be moved. There was a space of about 
70 cm. between the invert of the sewer and 
the crown of the tunnel, and approximately. 
the same space. around the sewer itself 
Apart from this, there were tramways with 
crossings and points at this junction, where 











6.—Concrete roof of tunnel and remake road. 

7.—Remove dumpling, concrete floor, remove 
columns. 

8.—Plan of junction, showing location of underpi 
columns. 


be used in place of rectangular reinforced 
concrete-beams, and the loading on the slab 
would have had to be reduced. This solution 
of the problem was discarded in view of the 
need for providing permanent access to the 
sewer. 

The first stage of the work entailed under- 
pinning of the walls of adjoining belisting. 
On the west side of the street, where the 
tunnel es at a distance of 75 cm. from 
the building line, columns were constructed 
beneath the footings in the manner already 
described, without having to remove them 
on completion of the permanent work. On 
the east side the tunnel passes below a five- 
storey reinforced concrete building. As a 
preliminary, excavation was carried out 
beneath the footings of the front wall, steel 
girders being erected to support the wall 
between columns. The wall beneath these 
temporary Span ces girders was then 
removed and replaced by continuous rein- 
forced concrete beams. These beams per- 
formed two functions—first, they acted as 
supports for the walls between columns, 
while the permanent underpinning columns 
were being formed ; secondly, on completion 





traffic could not be interrupted, and thus it 
was essential to support the tracks with 


of the tunnel structure, these beams trans. 
mitted the load of the building to the rejn, 
forced concrete cross beams in the roof of 
the tunnel. As soon as these underpinni 
beams had set, work on the underpinning 
columns could be put in hand. 

The street was then excavated to the leye] 
of the underside of the cross beams, the tram 
lines being supported on gantries. It was 
then an easy task to construct the west wal] 
rof the tunnel in the open. In the caso of the 
east wall, which passes below the buildings, it 
was necessary to excavate a heading through 
which concrete could be brought to the wall, 

The outside of the sewer was reinforced 
with concrete, longitudinal support for the 
sewer being provided by means of steel 
beams and tie rods. After covering the 
sewer with a dampcourse, concreting of the 
slab and beams was put in hand. Concrete 
in cross beams having been poured, the slab 
was then put in hand. With the removal 'of 
the underpinning columns, the dumpling 
was excavated and all work above the tunnel 
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ESMERALDA AND CHARCAS STREETS 


roof was completed. No ill-effects due to 
underpinning were observed on adjoining 
buildings. 

As a further example of unusual tunnel 
work, we can refer to a junction between two 
lines where a shunting siding was installed. 
Here it was necessary to modify the tunnel 
at the junction without interrupting traffic. 
Having regard to the fact that the crossing 
angle had to be very small, it was essential 
to remove the existing side wall of the old 
tunnel. Over that section of tunnel where 
modification was necessary, a wider tunnel 
was built above the existing arch to cover 
the siding. Finally, the old tunnel was 
demolished under protection of the new 
arch. 

Working from the already completed 
tunnel, a larger arch was therefore built. 
The side wall of the old tunnel at the side 
opposite to the junction could be used, light 
reinforcement only being necessary. Simul- 
taneously, taking advantage of brief periods 
during the night when there was no traffic, 
steel centering was erected beneath the 
intrados of the existing arch. When the 
larger tunnel above had been completed, the 
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old arch was demolished without interfering 
in any way with the traffic, the centering 
reverting any breken concreto from falling 
on to the line. 

An aggravating incident took place at one 
site, where the roof of the tunnel was so 
close to a high commercial building that the 
footings would have come inside the tunnel. 
These footings were therefore underpinned 
with very great care and were eventually 
supported by the tunnel arch. Hardly had 
this delicate work been completed when con- 
struction of the new Avenida 9 de Julio was 
put in hand and the building demolished to 
make way for it. 

Where the line passes below the proposed 
new Obelisk, special methods were adopted to 
ensure that there would be no disturbance 
to the foundations of this structure. A rein- 


forced concrete slab, 14 m. wide and 1+5 m. 
thick, was built over the tunnel arch. This 
slab was concreted directly on the roof of the 
tunnel, a layer of sand being interposed 
between the roof of the tunnel and the under 
side of the slab. This sand was later removed, 
the space left thus ensuring that no direct 
load from the Obelisk was imposed on 
the crown of the tunnel. Under the 
Obelisk the tunnel is of rectangular cross 
section. 

The total extent of the works in which the 
operations described above have been carried 
out is as follows :— 











Oberhasli Hydro-Electric Power Scheme 


No. 


N the course of the review of civil engineer- 

ing work carried out during 1942, which 
appeared in our issue of January 15th, we 
made a brief reference to the completion of 
the second stage of the Oberhasli hydro- 
electric scheme, by the bringing into service 
of the new power station at Innertkirchen. 
The completed scheme, we are informed, has 





more than fulfilled the expectations of its 








I 


and the Gelmersee was also described, as well 
as the construction of the reinforced pressure 
shaft from the Gelmersee to the turbines at 
the Handeck power station, which formed the 
first part of the scheme. 


HANDECK POWER STATION 


Although in that article we gave some 


is necessary to form a correct picture of the 
completed scheme. We therefore propose in 
this first article to deal briefly with the 
Handeck power station before proceeding to 
the Innertkirchen | power station and the 
second part of the Oberhasli power scheme. 
The two parts of the scheme are clearly 
illustrated in the profile, Fig. 1. On the 
right of the drawing will be seen the Lower 
Aar glacier and the Grimselsee, which forms 
the main storage reservoir at the level of 
1908:74m. The lake is connected to the 
Gelmersee by a tunnel having a length of 
5-22 kiloms. and a diameter of 2‘6m. The 


: water thus supplied to the Gelmersee pro- 
Total length ofextension ... 14-7 kilom. vides a second storage reserve of 13 million 
Excavation in tunnel ... 210,000 cubic metres bio met: t a height of 1848-74 Fr 
Excavation in cut andcover 290,000 cubic metres cubic Tes ab & igh m. om. 
Stesltelnforeement ... 3,700 tons the lake the pressure shaft runs steeply down. 
Maximum labour force 2,000 men to the nozzles of the turbines at Handeck 


through a reinforced pipe with diameters of 
2-1m. to 2:3m. Details of the lay-out of 
this shaft, together with the surge chamber 
and-the types of reinforcement which are used 
in the different sections of the shaft, are 
shown in Fig. 2. 

The turbines have their nozzle axis at a 
level of 1303-24 m., giving an available head 
of 545:50m. The length of the pressure 
shaft is 1176-77m. In Fig. 3 we repro- 
uce a picture of the Grimselsee reservoir, 
showing a north-eastern view over the 
dam, and the Nollen and the 
Spitallamm dams, with, on the right, tho 
Finsteraarhorn mountain in the background. 
A general view of the Handeck power station 





particulars of the Handeck power station, we 
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designers, more especially on account of the 
prevailing shortage of coal in Switzerland 
under wartime conditions, which has made 
necessary the fullest use of the country’s 
unrivalled water power resources. A further 
point of interest is that the new Innert- 
kirchen power station is entirely underground 
and is covered by a thickness of granite rock, 
which renders it bombproof. 

Through the kindness of our Swiss con- 
temporary, the Schweizerische Bauzeitung, 
the principal engineering contractors (the 
Ateliers de Construction Oerlikon and Escher- 
Wyss, of Ziirich), and the engineers of the 
Oberhasli Power Supply Company, we are 
now enabled to give a fuller technical account 
of the carrying out of this important water 
power scheme. 

It may be recalled that, in an article con- 
tributed to our issue of November 22nd, 1922, 
by Captain G. Macleod Ross, R.E., we gave 
some preliminary account of the work of con- 
structing the Spitallamm dam and the Nollen 
and the Seeuferegg dams in the Grimselsee 
area, which feeds the Grimselsee, making it 
into a storage reservoir, having a capacity of 
100 million cubic metres. The driving of the 
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FiG. 1—PROFILE OF OBERHASLI POWER SCHEME 


have now received from Mr. G. Wiithrich,|and engineers is shown in Fig. 4, while in 
the chief engineer of Oerlikon, Ltd., London, | Fig. 5 we reproduce a section through the 
some further particulars regarding its tech-|power-house, showing the arrangement 
nical equipment, an understanding of which! of the turbines and the transformers. 








Winding Hut 
with Valve Shaft 
with Ot Donn taive Gelmersee 
zi P <3 "7Bf8,74 







ae 
“_” Entrance Tunnel 










¢ Fo a 
é ey * e+ 2,00 
A at gil 
Handeck my 
Power Sta. a“ 






Plating * RR 
1042 mm. +. SPR 


Section 





b-b 


Swain Sc. 





connecting tunnel between the Grimselsee 





FiG. 2—PRESGURE SHAFT OF HANDECK POWER STATION 


188 


THE ENGINEER 


Marcu 5, 1943 








The power station is equipped with four 
sets of Escher-Wyss double-nozzle Pelton 
turbines, having a combined output of 
120,000 H.P., which are direct coupled to 
Oerlikon three-phase alternators. Each unit 
comprises—see Fig. 6—a vertical three- 
phase generator, designed for a continuous 
output of 28,000-32,000 kVA, 11,000-volt, 
50-cycle current, when running at a speed of 
500 r.p.m. The turbine is of the Pelton wheel 
type with a double nozzle, and its output is 


machinery which might arise should any 
defect in the hydraulic mechanism cause the 
filling up of the turbine chamber with water. 
The upper supporting frame of the alternator 
is made in several parts. It carries the thrust 
bearing and is dimensioned to take the whole 
weight of the rotating parts of the machine, 
which amounts to about 90 tons. It will be 
seen that a 90-ton overhead travelling crane 
is provided, so that when opening up the 





plant the auxiliary exciters and the thrust 





FIG.'3—GRIMSELSEE RESERVOIR 


30,000 H.P. when working under a designed 
head of 540m. As will be seen from Fig. 6, 
the turbine wheel is mounted on an extension 
of the generator shaft. All four sets of 
generating plant were supplied by the 
Oerlikon Company, in association with 
Escher-Wyss. 

The general arrangement of the sets is 
such that the main part of the alternator is 
housed on an intermediate floor of the power 





station so that the thrust bearing, the main 





FiG. 4—HANDECK POWER 


exciter, and the two auxiliary exciters pro- 
ject above the floor of the turbine room. 
The arrangementis clearly illustrated by Fig.6 
and the interior view which we reproduce 
in Fig. 7. 

The supporting frame of the lower guide 
bearing, which rests in a recess in the 
circular bed-plate of the alternator, is 
formed so as to provide a fixed partition 
between the alternator and turbine chambers. 
Such an arrangement prevents any possible 


STATION 





flooding of the electrical parts of the 


bearing can be conveniently lifted from the 
alternator shaft. In order to keep the indi- 
vidual parts below 20 tons, which was the 
minimum weight fixed by transport con- 
ditions, it was necessary to adopt a two-part 
design of main shaft, with a central flanged 
joint within the body of the rotor. That 
body consists of twelve forged pole cores 
made of Siemens-Martin steel, the six rotor 
rings being of the same material. Three 
rings are shrunk on each of the hubs of the 


Drehstrom-Generator 
28000 kVA 
11000 Volt 
500 Umi/min 
50 Perioden 


Freistrahl-Turbine 
30800 PS 
4815 L/sec 

bei 540m Nettogefalle 
2 Dusen 


Air 
1303' 24 
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two shafts and the pole pieces are secured to 
the rings by means of claws which fit into 
round holes, a special design which for many 
years has been successfully adopted by the 
Oerlikon Company. 

A four-part stator is used, with a winding 
of the lattice type built up of bars which are 
easily interchangeable, and are secured in 
such a manner as to withstand short circuits 
effectively. The auxiliary exciters to which 
we have already referred permit the rapid 


vr 


and output by varying the resistance in th, 
shunt circuit of the exciters. The protectiy, 
equipment provided for each generator unjt 
includes a minimum current time relay, a 
differential relay, and an earth relay, which jg 
used in combination with a neutral point 
earthing resistance and a maximum Voltage 
relay. Provision is also made for a quick 
de-energising device, by means of which it js 
possible to ensure the wiping out of the alter. 
nator voltage in the very shortest time. The 
switchboard, which will be seen at the end of 
the control room—see Fig. 7—embraces, jn 
addition to the usual electrical measuring 
instruments, a gauge showing the level of 
water on the Gelmersee. A master thermo. 
meter with a series of press buttons enables 
the temperatures in various parts of the 
station to be read. Controls are also pro. 
vided so that the water supply at the Grim. 
selsee reservoir and also at the Gelmersee 
reservoir can be shut off by means of auto. 
matic valves should there be any accident 
affecting the hydraulic machinery in the 
power station. In addition to the tempera- 
ture controls already referred to, there is 
provided against each of the generator units 
a system of temperature-controlled alarms, 
together with a press-button system which 
enables the temperature of any of the main 
bearings of the machine to be read as may be 
required. 

Attention may be called to the special 
system for ventilating the alternators, which 
enables a supply of cold air in summer and 
warm air in winter to be circulated through 
the alternator coils. In the case of fire, all 
ventilation is stopped and carbon dioxide, 
released under pressure from storage bottles, 
is admitted to the sealed ventilating ducts. 
As will be seen from the drawing of the 
power-house reproduced in Fig. 5, the trans- 
former house is built alongside the main 
turbine house. Each alternator is connected 
directly to the low-tension winding of the 
28,000 kVA, 11/50 kV transformer, without 
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and stable regulation of the alternator voltage 


the insertion of a switch. A feature of the 
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FIG. 5—SECTION THROUGH HANDECK POWER HOUSE 


transformer arrangement is the provision 
which has been made to run out the trans- 
formers with their coolers ‘on special motor- 
driven bogies, thus greatly facilitating in- 
spection and repairs. 

The power is transmitted from the trans- 
formers by means of 50-kV to 60-kV cables 
over a length of 3-1 miles. The cables are 
laid on the floor of a tunnel which was driven 
from Handeck to Guttannen. Inside this 
tunnel is a set of rails for a small battery 
driven locomotive and train, which also 
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enables goods to be brought from Guttannen 
to Handeck under any climatic conditions. 
from Guttannen to Innertkirchen a 5-mile 
length of overhead transmission lines carries 
the current from the four generators to an 
open-air transformer and switching station, 
where in four Brown-Boveri 28,000-kVA 
transformers the voltage is stepped up to 
150,000 before passing into the high-tension 
overhead lines over the Brunig Pass, which 
supply Berne and Basle and other consuming 


areas. 
WorKING EXPERIENCE AND RESULTS 


The output of electrical energy from the 
Handeck power station during the early part 
of the construction of the first stage of the 
Oberhasli power scheme was 372 million 
kWh, and in the nine years’ production period 
from 1933 until 1941, 2215 million kWh were 





of the station, is directly due to two impor- 
tant facts. In the first place, the amount of 
current produced is closely related to the 
actual demand of the consumers, which is 
equally large both in winter and summer. In 
the second place, in striking contrast to 
many high-pressure hydro-electric schemes 
and river plants, in which the power pro- 
duction capacity varies, according to the 
amount of water available, as much as 20 to 
30 per cent. in the course of the year, at 
Handeck practically the same amount of 
water is always available. In very dry and 
hot summers, such as those which occurred in 
the years 1911 and 1921, when the rivers and 
watercourses in the low-lying country began 
to show signs of failing quite early in the 
year, there was in the Handeck region 
a particularly good supply. In periods of 
high water at the discharge outlets the 





























3650 
ee 


























4100 


























FIG. 6—32,000 KVA GENERATOR ASSEMBLY 


produced, making a grand total of 2587 
million kWh measured at the generator 
terminals. 

In the projected plan of 1924 the pro- 
duction capacity of the Handeck station was 
assessed at 223 million kWh per annum, but 
in actual operating practice an average 
yearly output of 235 million kW has been 
attained. During this period of operation the 
better knowledge of working which has been 
obtained by being able to make direct 
measurements under actual working con- 
ditions, coupled with a more exact under- 
standing of the hydraulic conditions, and the 
proved efficiency of the generating plant, has 
indicated that the theoretical annual pro- 
duction capacity of the Handeck station 
under average working conditions may be as 
high as 250 million kWh. ° 

The special conditions under which it is 
possible to produce current at Handeck, and 
in a great measure the high economic value 
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Handeck power production was very good, 
proving that the hydraulic source of electrical 
supply was a most reliable one. The reasons 
for the excellent results obtained, the engi- 
neers state, are very simple. They include 
the large glacial area of the source of supply, 
and more particularly the favourable con- 
ditions of the glacial trough of the Grimsel, 
which, it is claimed, forms a source of supply 
which cannot be matched anywhere in the 
Swiss Alpine region. 

In what follows we summarise some of the 
practical running experience which has been 
gathered from a close study of the water 
storage problems during the period during 
which the power station has been in actual 
operation. The slowing-up of the glacial 
movement by the waters of the Grimselsee 
was in itself a source of some anxiety during 
the initial stages of the scheme. For that 
reason it was decided to make the depth of the 





Grimsel storage reservoir deeper than was at 








first projected, with the object of meeting 
trouble which, it was thought, might be. 
experienced by the breaking off of large 
blocks of ice from the glacier, which, it was 
expected, might set up destructive wave 
action. A further cause of anxiety was the 
fear that the glacier might after 1920 advance 
into the lake and so cause a reduction of 
the possible useful water volume. Experi- 
ence since that date has, however, actually 
shown that the contrary action tends to 
take place. In the years between 1860 and 
1870 there was recorded a notable advance in 
the forward movement of the glacier, but 
since that time, and more particularly during 
the past ten to twenty years, glacial move- 
ment has receded, and instead of a reduction 
of the useful water volume taking place, the 
storage capacity of the reservoir has increased 
by 24 per cent. compared with measurements 
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FIG. 7—INTERIOR OF HANDECK POWER STATION 


taken at an earlier date. Another problem 
which had to be considered during the first 
stages of design and construction was that 
of transmitting the electrical energy from 
Handeck to Guttannen after it had been 
generated. As we have previously recorded, 
it was decided to employ cable transmission 
with the high-tension cables laid along a 
tunnel so as to avoid possible damage from 
avalanches and weather conditions. At that 
time happily the science of high-tension 
transmission by cables was advanced far 
enough to enable the particular transmission 
scheme chosen for the Handeck station to be 
carried through. It can now be stated that 
experience has since confirmed the rightness 
of the solution adopted, for during the 
fourteen years during which the Handeck 
station has been in operation the trans- 
mission of electric power has at no time been 
interrupted. 





(To be continued) 
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Education and Training of Engineers 


No. 


T a meeting last Friday, February 26th, 
of the Education Group of the Institution 
of Mechanical Engineers, the following papers 
were discussed :—“‘ Development of Engi- 
neering Education and Technical Training,” 
by Wing Commander T, R. Cave-Browne- 
Cave, C.B.E., R.A.F., M.I. Mech. E. (Member 
of Council); “ The Training of Engineers in 
Technical Colleges and Schools,” by W. E. 
Fisher, O.B.E., D.Sc., A.M.I. Mech. E.; “A 
Commentary on Engineering Education and 
Training,” by W. H. Evans, Ph.D,, B.Sc. 
Tech., A.M.I. Mech. E., B, W. Pendred, 
A.M.I. Mech. E., and John F. Sutton, M.Sc. 
(Eng.), A.M.I. Mech. E. (Associate Members 
of Council); “Some Suggestions for the 
Improvement of the Training of i- 
neers,” by Kenneth R. Evans, M.A., A.M.I. 
Mech. E. 
Dr. D. S. Anderson 
papers as follows :— 


I propose not to attempt to summarise the 
papers, but to direct attention to points of a 
debatable nature upon which further opinions 
—especially from employers—would be wel- 
comed. 

There are two important categories in the 
engineering industry, the professional engi- 
neer and the skilled artisan. These categories 
are complementary to each other ; the engi- 
neering industry could not exist if deprived 
of either. I shall deal with the case of the 
professional engineer first. 

There are two principal ways, in general 
operation at present, by which a young man 
can become a professional engineer. 

(i) He may start in industry after reaching 
say the School Certificate stage, and, con- 
currently with his training in industry, take 
a course at a technical college. The complete 
technical college course will last five or six 
years, and lead up to the Higher National 
Certificate with endorsements. It may be 
taken wholly in his own spare time or partly 
in his employer’s time to the extent usually 
of one day per week. The system of part- 
time release is growing, but the number 
enjoying this privilege is still the minority. 

(ii) He may continue at a secondary school 
to the Higher School Certificate stage, and 
then go to the university, taking the usual 
three-year degree course, followed by special 
industrial training of, say, two years. 

A third system of training could be devised 
by combining the two preceding ones in the 
following way :—A boy could enter industry 
after the School Certificate stage, attend a 

technical college for a period of three years, 
up to or a little beyond the Ordinary National 
Certificate standard, and then enter the 
university for the normal three-year course. 
This would be a route to the university alter- 
native to the Higher School Certificate 
route. 

I think time need not be spent in discuss- 
ing which of these is the best method. All 
are good systems of training, and the choice 
will often depend on non-technical factors, 
such as a boy’s personal taste and the parents’ 
financial circumstances. Whichever the 
system there is little difference in the final 
product. This point is made by Cave-Browne- 
Cave, Fisher, and Evans, Pendred, and 
Sutton. As the last three authors say in 
their joint contribution: ‘‘ There does not 
seem to exist any compelling reason for 
supposing that any one system must neces- 
sarily work better than another.” There 


presented the four 


against the narrow single subject honours 
degree and a preference is being expressed 
for a broader ordinary degree, on the grounds 
that this is much better suited to the average 
student. 


courses has been raised from another point 


I 


which would justify discussion, and I will 
take technical college courses first. 


TECHNICAL COLLEGE COURSES 


It is generally agreed that the body of 
knowledge required by professional engi- 
neers cannot be adequately covered in courses 
arranged in the students’ spare time. More 
time than this must be made available for 
study, and there are four possible ways of 
doing this :— 

(a) There is the present part-time arrange- 
ment under which employers release their 
young employees for the equivalent of one 
day per week. This is a help, but does it go 
far enough? Are not the courses on this 
basis still narrower and longer than they 
ought to be ? 

(6) There is the more liberal arrangement 
suggested by Cave-Browne-Cave and Fisher 
of an equal division of time—fifty-fifty— 
between the works and the college. This 
arrangement has certain’ obvious merits, 
such as causing less disorganisation in the 
works, but it raises serious financial problems. 
Most employers are willing to pay wages for 
the one day at present spent in college, but 
it is very doubtful if they would be willing 
to pay the same wages as at present for only 
half-time service. It would scarcely be 
reasonable to expect them to do so, but, on 
the other hand, apprentices would not be 
content with half wages. These and other 
difficulties are s by K. R. Evans. 

(c) There is the possibility, as pointed out 
by Evans, Pendred, and Sutton, of various 
sandwich systems. What are the possible 
systems, and the difficulties and advantages 
associated with each ? 

(d) There is the possibility emphasised by 
Fisher of arranging part of the course either 
at the ee or at the end on a full-time 
basis. arrangement would avoid some 
of the difficulties inherent in the other 
arrangements, and I would direct attention 
particularly to the more novel part of the 
proposal—a full-time course “ at the end.” 


UNIVERSITY COURSES 


(a) Is the standard aimed at in university 
courses too high ? Cave-Browne-Cave seems 
to imply that it is. Should there be an 
ordinary degree taken after two years, based 
on a reasonable number of subjects carried 
to a moderate standard, a standard which 
would ensure a thorough grip of the subject- 
matter by the average student ? Would an 
ordinary degree of the type indicated not be 
better than, say, a third-class honours 
degree? Cave-Browne-Cave stresses par- 
ticularly the importance of a man having a 
thorough grasp of what he does know so that 
he can apply it on his own with confidence, 
If I might interpret Cave-Browne-Cave 
mathematically, I think he means that it is 
not the height of the curve, but the area under 
the curve, which is important. Evans, 
Pendred, and Sutton do not agree with the 
ordinary degree proposal, but it is of interest 
to note that in some university departments, 
other than engineering, there is a reaction 


(b) The question of the content of the 


of view, namely, just how far should ong 
attempt to teach engineering practice ? 

(c) Is two years’ works experience after 
graduating an entirely satisfactory form of 
practical experience, or is there somethj 
missed when a young man, enters a works for 
the first time about the age of twenty-one 
K. R. Evans rather implies that something jg 
missed, because he suggests that “ some 
regard it as a necessary evil.’ 


COMBINED TECHNICAL COLLEGE 
UNIVERSITY COURSE 


AND 


This scheme probably combines the best of 
both systems. Practical experience jg 
obtained before going to the university, g 
feature which is extremely valuable, “and 
three years’ part-time in the technical college 
would sort out those capable of the highest 
intellectual achievements. It would ‘Weed 
out the precocious boy who does brilliantly 
in his School Certificate and then fails to stay 
the course, and it would help the late 
developer whose School Certificate perform. 
ance is sometimes poor. Another advantage 
is that it provides the cross-connection 
between the technical college and the univer. 
sity which Cave-Browne-Cave suggests is 
lacking at present. 


Pornts ComMMoN TO ALL Systems 
OF TRAINING 


(1) The works training, whether taken 
before entry to a university, after leaving a 
university, or concurrently with technical 
college training, should be _ systematic, 
planned, and not casual. This point is 
stressed by all the authors. K. R. Evans 
and Fisher suggest some of it should be done 
in special training departments. W, H. 
Evans, Pendred, and Sutton point out that 
not all engineers require a lengthy shop 
training, and suggest that emphasis on shop 
training may be overdone. 

(2) There are three points of importance 
connected with teachers and teaching. The 
first is that some’subjects are best taught by 
practising specialists. Firms should there- 
fore allow senior members of their technical 
staff to teach part-time both in universities 
and technical colleges. This would involve 
some degree of inconvenience to industry, 
but it is a sacrifice which industry should be 
prepared to make for the good of the pro- 
fession. K. R. Evans and Fisher both make 
this plea, and Cave-Browne-Cave makes a 
good point when he says that a man who is 
teaching will have his subject in a more live, 
flexible, and up-to-date form than a man who 
is not; the firm which releases him may 
therefore reap a direct reward in return. _ 
The second point is that arrangements must 
be made for university and technical college 
teachers to get back into industry for 
refresher courses of six months or even a 
year. Teachers must not suffer financially 
in this process. The problem is one for the 
Board of Education, local education autho- 
rities, universities, and employers’ associa- 
tions, but the lead might very well come from 
the professional institutions. Fisher and 
K. R. Evans draw attention to this matter, 
and Evans goes so far as to suggest that 
teachers of pure science and mathematics 
should also have some industrial experience. 
A third point, to which no one has referred, 
is the need for short courses to bring technical 
college teachers up to date in their own par- 
ticular subjects, The rate of adyancement in 
all subjects is constantly increasing, and it is 
extremely difficult for technical college 
teachers,» with their heavy teaching pro- 
grammes, to keep abreast of new develop- 
ments. The same is probably true of univer- 








are, however, certain points in each scheme 


sity teachers, but, because of longer vaca- 
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tions and shorter teaching hours, to a lesser 
egree. 

: i3) Some of the authors have made a plea 
for broadening engineering courses. Evans, 
Pendred, and Sutton base their plea on the 
need to develop qualities of leadership ; 
K. R. Evans stresses the somewhat different 
but equally important aspect of general self- 
development. I am sure that suggestions 
as to how this broadening can be achieved 
will be most welcome. 

(4) Evans, Pendred, and Sutton would 
like to see greater uniformity as between 
different institutions in the standard of 
attainment for similar awards. While it is 
obviously desirable that similar awards 


_should connote a similar standard of attain- 


ment, I can imagine there will be some protest 
against pushing uniformity too far. 

(5) K. R, Evans stresses the need for a 
long-term policy of steady recruitment in 
place of a day-to-day fluctuating recruit- 
ment. Fisher refers to the same point when 
he says that “‘not enough young men are 
entering our technical schools,” Here the 
n what data could 
we base a long-term policy of recruitment, 
and would such a policy be incompatible 
with freedom of choice of occupation ? 

(6) Evans, Pendred, and Sutton want 
more co-operation between the engineering 
industry and educational institutions. What 
form or forms could this co-operation take ? 
Fisher makes a more specific suggestion that 
the local branches of the Institution might 
take a more active interest in their areas 
by having official representation on advisory 
committees. 


TRAINING OF CRAFTSMEN 

Fisher alone refers to the training of the 
skilled craftsman, yet I think the Institution 
should be interested in his training as well 
as in that of the professional engineer. As 
Fisher points out, craft students in technical 
colleges ought to outnumber the professional 
students, instead of which they are in the 
minority, sometimes even a smal] minority. 
The information which he gives that out of 
several hundred foremen who recently 
attended short lecture courses in the Midlands 
only a negligible minority had ever had any 
technical education is extremely disturbing. 
This is a very serious position which obviously 
requires investigation, There appear to be 
two main points, first, how to stimulate 
interest in technical training amongst the 
young craft workers, and, secondly, to quote 
Fisher’s words, ‘‘ the widespread provision of 
courses in reasonable variety.”’ 


CONCLUSION 

To sum up very briefly, I think one might 
say that, in the main, the training of profes- 
sional engineers is good, but that there is 
scope for considerable improvement in 
details. Suggestions for improvements are 
what are wanted this afternoon. In regard to 
craftsmen, the position can only be described 
as most unsatisfactory. Might the solution 
not be a National Certificate Scheme for 
craftsmen on somewhat similar lines to the 
highly successful one for professional engi- 
neers ? 





The following discussion* then took place : 

Mr. Sidney 8. Guy, M.I. Mech. E., said that 
both in the school and college and in the 
university it was impossible to over-emphasise 
the importance of broadening the general 
system of education. He had not in mind 
only the fundamental] principles and theories 
of engineering, but would suggest that it 
would be helpful to include any branch of 


* Owing to its considerable length the discussion has 
of necessity had to be very heavily abridged. 








physics not covered by that subject, and also 
chemistry, geology, biology, psychology, and 
economics. A knowledge of all the subjects 
which he had mentioned could often, in a 
long career, be profitably employed. It was 
necessary to teach only the fundamentals of 
those subjects, and personally he did not 
attach much importance to a great store of 
formule and figures. He also felt that 
generally it was desirable for men to specialise 
after their college or university career, when, 
they had found their own forte. They could 
then concentrate on studying, either at home 
or by part-time courses or refresher courses, 
the particular subject on which they wished 
to specialise. In that connection, he would 
like to suggest that all examinations—and 
when he said all, he meant all; school, 
college, and university—-should be on the 
broadest possible basis, and that the use of 
books of reference should be permitted 
during the examinations. 

He would like to emphasise the importance 
of the works training about which so much 
had been, said. If it were only for nine or 
twelve months, if it was given during the 
impressionable age immediately following 
school, it did have a tremendous influence, 
not so much from the point of view of the 
practical knowledge gained——because, if a 
man required it, that knowledge could be 
gained later on, with a longer works course at 
a later date—but rather because of the great 
advantage to be derived from rubbing 
shoulders with all types of people, which had 
a very broadening effect on one’s outlook on 
life, helping to develop character and giving 
a better and a more lasting understanding of 
social and economic problems. 

Mr. Robert W. McAdam, M.I. Mech. E., 
said that even to-day most firms seemed. to 
him to take the view that they were granting 
a great concession and privilege if they 
allowed their apprentices to have even one 
half-day in the week at the technical college. 
If that was true, be felt that it was funda- 
mentally wrong, If we in this country were 
going to take a premier place after the war in 
foreign trade, we must have at our disposal a 
far greater pool of adequately trained engi- 
neers. 

Dr. William Abbott, M.I. Mech. E., re- 
marked that it was very heartening to find 
it accepted in the Institution that the pro- 
fessional engineer would come both from the 
university and from the technical college. 
That was very important. The fact was that 
at present those two streams were roughly 
about equal. Normally a little less than 1000 
men graduated at the universities in engi- 
neering each year, and the number of Higher 
National Certificates awarded annually in 
mechanical and electrical engineering was a 
little over 1000. As it was estimated that 
the total annual intake of apprentices and 
learners to the engineering industry was 
normally of the order of 20,000, it seemed that 
about 10 per cent. entered with or acquired 
high technical qualifications. It would be 
very interesting to know whether that quite 
uncontrolled ratio met the requirements of 
industry, and, if not, in which direction it 
might be changed. : 

Of the six objects to be aimed at, given 
by Wing Commander Cave-Browne-Cave, 
the development of character was put first ; 
but, although the author had very definite 
views on that subject, no lead ‘was given in 
the paper on what was meant by the develop- 
ment of character. By “character” was 
meant, F presumably, mental and moral 
stature, and particularly moral stature. The 
student’s intellect was certainly developed, 
but was that enough? Newman, in his 
“Idea of a University,” held that it was not. 
It must be remembered that the most 





important raw material that the professional 
engineer was likely to handle consisted of 
other human beings. It was generally 
realised, he thought, that the technical 
college courses, and particularly those that 
were part-time, were too narrow. Ifcharacter 
was really regarded as a vitally important 
attribute, very great attention should be 
paid to its development in the colleges. 

With regard to the statement that the 
universities should concern themselves with 
fundamental principles, it was clear that if 
too much was forced upon the students they 
might reject all; but the fundamental prin- 
ciples were very few. Hence it was in the 
selection of the additional matter that a wise 
discrimination was so essential. 

Tn all the papers it seemed to be assumed 
that teachers of the right type would be 
available, but he thought that that was 
rather a dangerous assumption. The teacher, 
of course, was a key man ; his influence could 
be immeasurable. It was necessary to ensure 
a supply of really first-rate teachers for the 
future. 

Mr. J. F. Ellis, A.M.I. Mech. E., remarked 
that, personally, he was convinced of the 
importance of the education of engineers 
being along broad lines and based on funda- 
mentals. The professional engineer generally 
hoped to attain to some of the highest posi- 
tions in industry, and for that reason he must 
have an education which allowed him to 
appreciate what went on in branches other 
than his own. Again, it would allow him to 
choose his line later on in his education, or 
even later on in life. 

(To be continued) 








Sixty Years Ago 


TELEVISION 


Iy our issue of March 9th, 1883, we published 
a paragraph culled from The Otago (New Zea- 
land) Times in which were summarised the 
remarks made by the Rev. Mr. Gilbert, in the 
course of a recent lecture at Christchurch. Mr. 
Gilbert asked his audiénce if they would be 
astonished if he were to tell them that it had 
now been proved possible to convey, by means 
of electricity, vibrations of light in such a way 
that one could not only speak with a distant 
friend, but actually see him. The instrument 
employed for the purpose was known as the 
‘* electroscope ’’ and had been invented by Dr. 
Gnidrah, of Victoria. A demonstration of it 
had been given at Melbourne on October 31st, 
1882, in the presence of some forty scientific 
and public men. Sitting in a dark room, they 
saw projected on a large dise of white burnished 
metal the racecourse at Flemington, with its 
myriad hoste of active beings. Each minute 
detail, Mr. Gilbert said, stood out with perfect 
fidelity to the original, and as they looked at 
the wonderful picture through binocular glasses, 
the audience found it difficult to believe that 
they were not actually on the course itself and 
moving among those whose actions they could 
so completely scan.... We did not, we said, 
expect our readers to believe this story, for 
we did not believe it ourselves. But, we added, 
he would be a rash man who asserted that it 
could never be true. To-day such unworthy 
doubts no longer assail us. Dr. Gnidrah is 
now, of course, accepted as the pioneer of tele- 
vision to the exclusion of all claims subse- 
quently advanced by the Chevalier Inocram 
and Mr, Driab. 











STANDARDS FOR GREATER AMERICA.—Trade and 
industrial development of the Americas should be 
furthered by a programme of inter-American 
co-operation on industrial and engineering standards 
which has been launched by the American Standards 
Association. Latin American countries have already 
‘shown interest in North American standards and 
have asked the A.S.A, to supply them with further 
information. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 


the Publisher. 
*,* If any Subscriber abroad should receive THB ENGINEER in 
“an onan aioe or mutilated condition, he will oblige by giving 
information of the fact to the’ Publisher, with the name 
of the Agent through whom the paper is obtained. Such incon- 
venience, if suffered, can be remedied by obtaining the paper 
direct from Ya office. 
*,* For Subscription rates, see page 2 of Advertisements. 


*,* All letters intended for insertion in THR ENGINEER or con- 
* taining questions be accompanied by the name and 
address 0. writer, not necessarily Sor publication, but as a 
proof of good faith. "No notice whatever can be taken of anony- 

communications. 


+12 Ro undaraking cn be gis t return drains oF man 
scripts ; corre are therefore requested to keep copies. 
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THE SPEED OF CARGO SHIPS 


An important contribution to the still 
vexed discussion centering round the speed of 
cargo ships in wartime was made on Friday 
of last week by Mr. J. Ramsay Gebbie, 
managing director of William Doxford and 
Sons. This contribution was in the form of a 
note—reprinted in full elsewhere in this 
issue—which Mr. Gebbie submitted to the 
North-East Coast Institution of Engineers 
and Shipbuilders, as a supplement to the 
Presidential Address which he delivered to 
that body last October. In it he provides 


some part at least of the detailed informa- 
tion which, as we strove to emphasise in our 


issue of February 12th, ought to be in the 
possession of anyone venturing to criticise 
the Admiralty’s policy as regards the speed 
of cargo ships built in this country, or in the 
United States to our order, to meet our war- 
time requirements. Mr. Gebbie, it will be 
noted, does not deal with the purely military 
aspect of the subject—the influence of speed 
on the safety of ships from enemy attack. 
His concern is with what may be called the 
wartime economic side of the question—the 
influence of speed on the cargo-lifting capa- 
city of a given fleet of ships over a given 
period under wartime conditions. On that 
topic his note drives home the lesson which 
he sought to teach in his Presidential Address, 
but which apparently has largely fallen on 
deaf ears, the lesson that, all things con- 
sidered, a very much greater aggregate cargo- 
landing capacity over a given period—three 
years—will be secured by a programme cover- 
ing the building of slow—11}-knot—ships 
than by an equivalent programme ‘covering 
the building of fast—15-knot—ships. 
Superficially, this pronouncement appears 
to be at variance with common sense. It is, 
however, supported by hard practical facts 
and figures. To concentrate on the fact 
that the faster the ship the shorter will be its 
time for a given length of voyage—say, 
5000 miles—and therefore the greater will be 
the number of round voyages which it can 
perform per year, is to look at only one of 
the many facets of the subject. The truth 
is that all the other factors affecting the 
aggregate cargo-landing capacity over a 
given period are in favour of the slow ship 
or are substantially equally favourable to 
both types. If they are of the same overall 
dimensions, the faster ship will have finer 
lines and heavier machinery, and will require 
to carry a greater weight of fuel, stores, and 
water. These factors result in its cargo- 
carrying capacity being less than that of the 
slow ship. Again, the time spent in port, 
loading and discharging cargo and effecting 
repairs, is not affected by the speed of the 
ship at sea. In this respect, the fast ship 
has the slight advantage that with its smaller 
cargo capacity less time is required for load- 
ing and discharging. As between one slow 
ship and one fast ship, these factors, when 
added up, result, according to Mr. Gebbie’s 
analysis, in the slow ship being able to land 
a greater weight of cargo in the course of a 
year’s operation than the fast ship can land 
in the same time. These considerations 
apply equally in peace and in wartime. 
There is, however, a very important addi- 
tional factor applicable under war con- 
ditions. The Admiralty’s problem was to 
devise a shipbuilding programme which 
would result in the maximum amount of 
cargo being lifted during a given period— 
say, three years. It had to deal not with a 
fleet in being, but with a fleet which had to 
be built up from scratch within a defined 
time. The crux of the problem, according 
to Mr. Gebbie, lies in the time taken to build 
the engines. In a specific instance, men- 
tioned in his Presidential Address, the choice 
lay between twenty-four 2900 I.H.P. engines 
for the slow ships or ten 7000 I.H.P. engines 
per year for the fast. Starting from scratch, 
the works in question would produce in three 
years a total of fifty-eight “slow” or 
twenty-three “‘ fast’ engines. If each ship 


a 


were put into service without delay, the regult 
at the end of the three years would be that 
the slow ships coming forward would give 
us a total of 68 ship-years of service, 
while the aggregate service of the fast ships 
would be only 264 ship-years. In terms of 
cargo lifted, the slow ships would within 
the three years have transported nearly 
three times as much as the fast. Mr. Ge Sbhie 
also examines the effect of switching a yard, 
in full production, from the building of 
11}-knot ships to the building, from scratch, 
of 15-knot ships. If it had continued to 
build slow ships it would have turned out 
seventy-two at the end of three years, 


tinue to build slow ships until it was ready 
to build the 15-knotters. In these circum. 
stances its total output at the end of the 
three years would be twenty-six slow and 
eighteen fast ships. The useful service of 
the vessels turned out under the undis- 


three years amount to about 106 ship-years. 
That of the slow and fast ships resulting from 
the switched programme would aggregate 
only about seventy-nine ship-years. In 
terms of cargo lifted, the switched pro- 
gramme would result in a reduction of about 
26} per cent. Further, of the cargo lifted 
by the ships of the switched programme, the 
slow ships would carry more than four-fifths 
and the fast ships less than one-fifth. 
Admittedly, Mr. Gebbie has dealt with only 
one aspect of the problem, but it is an aspect 
which we must have clearly in our minds if 
we would discuss intelligently the question of 
slow versus fast cargo ships in wartime. The 
problem is not to be solved by considering, 
in however close detail, only one part of it. 
It would be just as wrong to listen only to 
Mr. Gebbie and neglect the military signific- 
ance of speed as to concentrate on the 
military aspect and neglect Mr. Gebbie. 
For the time being, it is fruitless to discuss 
the effect of speed on the safety of ships from 
attacks at sea. The data for such a dis- 
cussion are not in our possession. One remark 
on this subject alone may be made. It is 
certain that the raising of the speed of a cargo 
ship from 11} to 15 knots will in no measur- 
able degree increase its safety from aerial 
attack. As for underwater attack, it seems 
reasonable to suppose that, with German 
U-boat tactics as they are, increase of safety 
does not become marked until the speed of 
the ship is raised to a value greater than that 
of a submarine on the surface—that is to 
say, about 20 or 21 knots, but in fact it 
appears that only one-half of one per 
cent. of ships in convoy are lost by 
enemy action. Another factor in the 
problem, although it is not one of prime 
consideration by itself in wartime, is 
the financial one. What is the relative cost 
of building, within three years, fifty-eight 
slow or twenty-three fast ships of the same 
overall dimensions ? Mr. Gebbie may perhaps 
tell us, but we would anticipate that the 
answer would be in favour of the fast ships. 
A much more important aspect under presen 
conditions is the question of the relative 
amounts of material and labour involved in 
the two programmes. Economy in these two 
respects clearly favours the building of twenty- 
three fast ships rather than fifty-eight slow 
ships, the saving being roughly proportional 
to the difference of these two numbers. These 
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additional considerations serve to show how 
complicated the problem of chosing the best 
speed of wartime cargo ships is when it is 
viewed as @ whole. We feel grateful to Mr. 
Gebbie for the guidance he has given us to 
enable one aspect of it at least to be correctly 
understood. It may be that his arithmetic 
makes rather too good a case for the slow 
ships, but the fact remains, nevertheless, that 
the ratio of quantities of cargo lifted as 
between the slow and fast ships is substantial. 


Education and Training of Engineers 


For some reason, very probably as a result 
of the setting up of the Intensive Training 
Scheme and the Engineering Cadetship 
Scheme, greater interest than usual has been 
taken during recent months in the education 
and training of engineers. All the major 
institutions have been active in the matter, 
and there appears to be a growing opinion 
that in the period immediately after the war 
the time will be ripe to introduce changes. 
Last Friday, February 26th, the Institution 
of Mechanical Engineers, in the hope of 
crystallising this rather nebulous impression 
into more definite opinions as to the changes 
deemed desirable, held a meeting of its 
Education Group, at which four short papers 
were presented, three by authors closely con- 
nected with education and the other by a trio 
of younger authors not associated with any 
educational establishment. On another page 
of this issue we print a report of the resultant 
discussion. It was opened by a review by 
Dr. Anderson of the four papers, in lieu of a 
separate reading of each paper by its author. 
A very large number of speakers took part in 
a meeting which lasted over four hours, so 
that, in the interests of saving space in these 
days of paper shortage, it has been necessary 
for us very heavily to abridge our report. 

The education of engineers suffers as a 
subject for discussion in that everyone, even 
if only because each has himself experienced 
an engineering education, is qualified in some 
degree to hold personal views and to take an 
active part. The discussion is apt to become 
diffuse, to range over a very wide field, and 
to provide in retrospect little indication of 
any general agreement. To some extent those 
faults were to be found in last Friday’s meet- 
ing, for its range extended from university 
courses at one extreme to the vocational 
training of craftsmen at the other. Yet it 
seemed to us not so diffuse that certain 
trends of thought could not be observed. 
There was, for instance, considerable support 
for the suggestion that the ordinary degree 
be awarded at the successful conclusion of an 
unspecialised course in engineering funda- 
mentals, with no bias towards any one par- 
ticular form of engineering. Moreover, all 
the authors and many of the speakers seemed 
to favour a broadening of the scope of educa- 
tional courses either with the object of 
encouraging the development of qualities of 
leadership and initiative or in order to bring 
about the more satisfactorily complete self- 
development of the student. But the 


measure of this agreement could hardly be 
said to extend to complete harmony of view 
on the degree of broadening envisaged nor 
as to whether it should include the provision 
of so-called cultural subjects in a curriculum. 
Nearly all of those who referred to the train- 
ing of apprentices expressed a preference 


Os 


for the further extension of the part-time 
day release system as opposed to evening 
classes, but that unanimity is perhaps the 
less surprising in that few industrialists, who 
might have seen the proposal in a somewhat 
different light, took part in the discussion. 
Finally, although agreement upon the point 
was rather less obvious, there was a powerful 
expression of opinion that boys from school 
intending to proceed to a university course in 
engineering should first spend between six 
and twelve months in the works, partly to 
ensure that they really had chosen their true 
vocation, partly to gain some experience 
which would stand them in good stead at the 
university, and partly to introduce them at 
an impressionable age to the shop atmo- 
sphere and the people who work there. It 
was a misfortune that so few industrialists 
and general engineers not directly connected 
with education were able to take part in the 
discussion. For on these last two proposals 
their views would have been of great value, 
and, since both might involve additional 
expense for industry, would have been of 
special interest. 

The meeting therefore was not unproduc- 
tive of ideas. That, owing to the relative 
absence of the industrial voice, those ideas 
mainly came from the educational side alone 
was unfortunate, but not necessarily of great 
importance. For the meeting had the effect 
again and again of stressing the importance 
of co-operation by the industry on the one 
hand, and the universities and colleges on 
the other, for the continued successful train- 
ing of engineers. If it, and other meetings 
held to discuss the same subject elsewhere, 
result in closer collaboration for the study of 
the problem they will not have been held 
in vain. 








Obituary 


ROLLO APPLEYARD 


Mr. RoLto APPLEYARD, whose death 
occurred at the age of seventy-six on Monday, 
March Ist, at his home, St. Mary’s Mansions, 
London, was an engineer who achieved 
success in several branches of his profession. 
He will be remembered for his work as a 
physicist and a submarine cable engineer who 
gave valuable assistance to the Admiralty 
during the last war. In recent years many 
of our readers will recall his work as a 
biographer and his activities in scientific and 
technical writing and publishing. Rollo 
Appleyard was born in 1867 and was edu- 
cated at Dulwich, and afterwards entered the 
City and Guilds Institute, where he studied 
under Professors Ayrton and Perry. On 
leaving College he obtained an appointment 
as Lecturer in Physics at Bedford College, 
and later, after gaining works experience, 
joined the staff of the Royal Indian Engineer- 
ing College at Coopers Hill, where he worked 
as assistant to G. M. Minchin. In 1888 he 
gained first place in the United Kingdom for 
Magnetism and Electricity in the Science and 
Art Department’s examinations, and was 
awarded a medal. ¢ 

About 1892 he was appointed to the sub- 
marine cable department of the India 
Rubber and Gutta Percha Company at 
Silvertown, and went to Brazil on the work 
of duplicating the cables between Pernam- 
buco and Samos. On returning to this 
country he was made the head of a research 








department, and later became the manager 





of one of the manufacturing departments. 
He did good work on the uses of rubber for 
cables and golf ball cores, and invented the 
conductometer, which in 1903 gained for him 
the Telford Premium of the Institution of 
Civil Engineers. In 1920 he again received 
that award for a mathematical investigation 
of catenaries. 

Towards the end of 1914 he was invited 
by the late Lord Fisher to join the Admiralty 
for war work, and was made a Commander 


in the R.N.V.R. In the early part of 1917 


he was lent to the Air Service, and worked on 
the measurement of height and also designed 
instruments for the computation of air 
speed. Later in that year he joined the War 
Staff and worked in the Convoy Section in 
connection with convoy defence. For this 
work he received the honour of O.B.E. 
After the war he was given charge of the 
Technical History Section of the Admiralty, 
which he continued to direct until 1920. On 
leaving the Admiralty he acted for some time 
as engineer to Crosse and Blackwell, Ltd., 
and at a later date joined the technical staff 
of the International Standard Electric Com- 
pany,’ Ltd. On the death of Mr. W. M. 
Meredith he was given charge of the scien- 
tific and technical side of Messrs. Constable’s 
publishing business. Earlier in his literary 
career he had served for about nine years 
on the staff of The Times Engineering Supple- 
ment, and was a pioneer abstracter and 
reporter for the Abstracts of the Physical 
Society and later Science Abstracts. 

Among his own books we may recall his 
“Pioneers of Electrical Communication ” 
and his “ Tribute to Faraday,” which was 
published in 1931 in connection with the 
Faraday Centenary Celebrations. His work 
as a biographer included the lives of the late 
Sir Aston Webb and Sir Charles Parsons, 
whilst he was also responsible for “The 
History of the Institution of Electrical Engi- 
neers from 1871 to 1931,” which was published 
in 1939. He was a member of the Institution 
of Civil Engineers and the Institution of 
Electrical Engineers, and an active and 
popular member of the Athenzeum. 
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Sir William Chandler Roberts-Austen® 


By S. W. SMITH 


poe on March 3rd, 1843, in Kennington, 
Sir William Roberts-Austen’s whole life 
coincided with a period of intense scientific 
and metallurgical activity, and, living as he 
did in the Metropolis, and for the greater part 
of that time at the Royal Mint, amid the 
historical surroundings of Tower Hill, he had 
exceptional opportunities of participating in 
the proceedings of the numerous scientific 
and technical societies having their head- 
quarters in London, and of being closely 
associated with those who were concerned 
with their various activities. It is now more 
than forty years since he was a familiar figure 
at scientific gatherings and technological 
proceedings ; at the Royal Society, of which 
he was elected a Fellow as far back as 1875 ; 
at the Royal Institution, the Royal Society 
of Arts, the Physical Society (of which he 
was one of the founders), the Chemical Society, 
the Institution of Civil Engineers, and, of 
course, at the meetings of the two senior 
bodies represented here to-night. 


EARLY INFLUENCES 


It is of interest, I think, that we should 
take a glance at the background of his earlier 
professional career and consider for a moment 
the extent to which his bent for scientific 
investigation was influenced by those with 
whom he became associated and under whose 
inspiring influence his aspirations were no 
doubt stimulated. Of these I would mention 
three to whom he paid generous tributes in 
later years. 

First of all, Dr. John Percy, his Professor 
at the Royal School of Mines—then situated 
at Jermyn Street. Entering in 1861, at the 
age of eighteen, with the intention of pur- 
suing mining as a career, it was undoubtedly 
due to Percy that his interests were deflected 
to metallurgy. 

Having completed the course at the School 
of Mines, Roberts-Austen, no doubt on the 
recommendation of Percy went to the Royal 
Mint in 1865 as personal assistant to Thomas 
Graham, and for four years—that is, until 
Graham’s death in 1869, Roberts-Austen 
continued to assist him in his private labora- 
tory at the Mint, but in no direct way asso- 
ciated with the operations of coinage. During 
this time Graham was pursuing his researches 
on the diffusion of gases in metals and, in 
particular, the classical work on the occlusion 
of hydrogen by palladium, in which Roberts- 
Austen felt justifiable pride in having 
participated. 

At the death of Graham, the office and title 
of “ Master of the Mint ” was in future to be 
held, ex officio, by the Chancellor of the 
Exchequer, while the actual administration 
of the Department was entrusted to a 
‘* Deputy Master and Comptroller,” Roberts- 
Austen was retained in an official capacity as 
“ Chemist to the Mint ” and was entrusted 
with the responsibility, as an assayer, and 
still occupying Graham’s laboratory, of ascer- 
taining and certifying the legal composition 
of all standardised alloys and finished coins. 
These administrative changes were accom- 
panied by a reorganisation of all the Depart- 
ments of the Mint, and incidentally estab- 
lished Roberts-Austen in a position of official 
responsibility 

A further reorganisation of the work of 
the Assay Department occurred in 1882 on the 
retirement of Mr. E. L. J. Ridsdale, the officer 





* Centenary Address arranged by the Institution of 


responsible for the valuation of all gold and 
silver bullion imported into the Mint, and 
Roberts-Austen was given full charge of the 
valuation of bullion at all stages with the 
title of ““Chemist and Assayer of the Mint,” 
This office he continued to hold, never 
releasing himself from a share in the daily 
responsibilities of routine work, until, on the 
death of the then Deputy Master (Sir Horace 
Seymour), early in 1902, he was called upon 
to add the duties of that office to those of his 
own. 

The earlier years of his official career were 
devoted almost exclusively to matters 
directly related to the operations of minting, 
and the thoroughness with which he explored 
the historical records of the art is shown by 
the admirable series of Cantor Lectures which 
he delivered before the Royal Society of Arts 
in 1884, on “ Alloys Used for Coinage.” 

One is tempted to dwell longer on the 
variety of interests which Roberts-Austen 
found to attract his attention in those earlier 
years, such, for instance, as the repetition of 
some of Spring’s work, of 1878 and 1880, on 
the compression of metallic powders, which 
we now call “ powder metallurgy”; but 
one must keep steadily in mind the lines along 
which he developed his main contributions 
to metallurgical progress. An important 
milestone is, undoubtedly, a remarkable 
paper which he contributed to the “ Pro- 
ceedings ” of the Royal Society as early as 
1875 “‘On the Liquation, Fusibility, and 
Density of Certain Alloys of Silver and 
Copper.” 

Tn seeking to explain the behaviour which 
had long been known in relation to the alloys 
of silver with copper, he set himself the task 
of determining, in the first place, the tempera- 
tures at which the alloys of these metals 
solidify when the composition ranges from 
pure silver to pure copper. 

Although Roberts-Austen’s original inten- 
tion in undertaking this work was to find an 
explanation of the segregation which occurs 
when alloys of the precious metals solidify 
from the molten state, a behaviour which, 
following the train of thought which he had 
inherited from Graham, he spoke of as 
“ molecular mobility,” the actual outcome of 
this work was the direction it gave to a 
search for more accurate methods of measur- 
ing and recording high temperatures and to 
the means which these would afford of 
studying the constitution of other series of 
alloys. From then onwards for many years 
he sought to make available a means of 
recording autographically those changes in’ 
the rates of heating and cooling of metals and 
alloys which accompany changes of phase 
below and above their melting points. For 
this purpose he followed the lines which had 
been initiated by Henri Le Chatelier, who 
had shown the possibilities of making use of 
thermo-couples of platinum and platinum- 
rhodium for this purpose. 

The recording pyrometer continued to be 
his chief implement of research until he 
adopted the methods of photomicrography 
in 1895, which became complementary to it. 
He made effective use of these two lines of 
approach in revealing the molecular changes 
taking place in metals and alloys and in 
demonstrating the reality of those changes 
by photographic means. Demonstration 
was, in fact, one of his most useful attributes 
at a time when there were few opportunities 
for those immersed in engineering and pro- 
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with the trend which physical metallurgy 
was beginning to take. 

Another feature of his early work, which 
also arose directly from a difficulty encoun. 
tered in Mint practice, was the attention he 
gave to steel suitable for the manufacture of 
coinage dies. This investigation was made 
in 1880 and marks the commencement of hig 
interest in the properties and constitution of 
steel which continued to the end of his 
career. This early inquiry into the conditions 
which affect the hardening of steel led directly 
to the beginning of bis long association with 
the Institution of Mechanical Engincers, 
which in later years yielded such important 
results. He was requested by the Institution 
to undertake certain experiments with a view 
to ascertaining whether occluded gases play 
any part in the hardening and tempering of 
steel. The results of these experiments were 
published in the “ Proceedings ” of 1881. 

The first of his many contributions to the 
‘* Proceedings ’’ of the Iron and Steel Insti- 
tute ‘‘ On the Electro-deposition of Iron ”’ in 
1887 was also the outcome of his official 
work. Difficulties had arisen, in the prepara- 
tion of metallic reproductions of the plaster 
models of designs for the new coinage to be 
introduced during the year of Queen Victoria's 
Jubilee. Hitherto the models employed in 
the reducing machines had been obtained 
either by special forms of iron castings or by 
electrotypes of copper. 'The latter proved too 
soft to withstand the action of the travelling 
pointer in its passage over the design during 
the transference of its movements to the 
steel in which the matrix is cut. Roberts- 
Austen succeeded in producing sufficiently 
hard reproductions of the original designs for 
this purpose by the electro-deposition of iron. 
He gave full acknowledgment of the help he 
had received in this art many years pre- 
viously from Monsieur de Jacobi, of St. 
Petersburg, one of the earliest workers in the 
field of electro-metallurgy. He made a 
further examination of the properties of 
electro-deposited iron, the results of which 
are recorded in the paper to which reference 
has been made, This incident is of interest 
because, in later years, with a refinement of 
pyrometric records, he used similar material 
to determine the points of transformation 
which occur during the cooling of pure iron 
from high temperatures. 


THE Royat Scuoot or MINES 


Seventeen years elapsed from the time 
Roberts-Austen, left the School of Mines in 
1863 until he again became directly asso- 
ciated with it in 1880 as incumbent of the 
Chair of Metallurgy at South Kensington. 

In his inaugural lecture as Professor of 
Metallurgy, Roberts-Austen gave a scholarly 
and. historical review of the “ Relations of 
Metallurgy to Chemical Science.” This was 
followed in 1885 by an address at the opening 
of the new School of Metallurgy at the Bir- 
mingham and Midland Institute, on the 
“ Development of Technical Instruction in 
Metallurgy.” In 1891, as President of the 
Chemical Section of the British Association, 
he chose as the subject of his address ‘‘ The 
Relation Between Theory and Practice in 
Metallurgy.” His outstanding contribution 
to the teaching of his subject, however, was 
the compilation of the volume to which 
reference has already been made, “‘ An Intro- 
duction to the Study of Metallurgy,’ first 
published in 1891 and revised in later 
editions, each growing in bulk and useful- 
ness, the fifth edition being published just 
before his death 

During the twenty-two years of his pro- 
fessorship, Roberts-Austen was associated 
with many eminent colleagues. Huxley 





became the Dean in 1881 and continued to 


















43 


—— 


| lurgy 


which 
coun. 
on, he 
tre of 
made 
of his 
on af 
t his 
tions 
ectly 
With 
cers, 
‘tant 
ition 
View 
play 
ie of 
were 


the 
nsti- 
” in 
icial 
ara- 
ster 
> be 
ria’s 
1 in 
ned 
. by 
too 
ling 
ing 
the 
rts- 
tly 
for 
on, 
he 
re- 
St. 
the 
a 
of 
ich 
1ce 
pst 
of 
ial 
on 








Marcu 5, 1943 


THE ENGINEER 





195 








direct the work of the Royal School of Mines 
and the Reyal College of Science until his 
death in 1895. Other familiar names are 
those of Judd, Warington-Smyth, Le Neve 
Foster, Frankland, Edward Thorpe, Guthrie, 
Riicker, Goodeve, and Perry. Norman 
Lockyer, who had been associated with 
Roberts-Austen in an investigation of the 
quantitative analysis of alloys by the spectro- 
scope as early as 1873, was appointed to the 
Chair of Astronomical Physics contempor- 
aneously with Roberts-Austen in 188}. 


ALLOYS RESEARCH 


toberts-Austen had long wished to ascer- 
tain whether the influence of small quantities 
of impurities on the physical and mechanical 
properties of metals is governed by any law. 
The general interest which had been aroused 
in the ‘eighties by the enunciation of 
periodicity by Newlands and by Mendeleeff, 
in relation to the chemical properties of the 
elements, had, no doubt, led him to seek some 
such generalisation in regard to alloys. 

In a paper to the Royal Society in 1888, 
“ On Certain Mechanical Properties of Metals 
Considered in Relation to the Periodic Law,”’ 
he reviewed some of the practical implica- 
tions of the presence of small amounts of 
other elements in metals of relative purity. 
It was as the direct outcome of this work that 
we find recorded in the “ Proceedings ” of 
the Institution of Mechanical Engineers 
(Annual Report, January 29th, 1890, page 6) 
that, on the recommendation of Dr. 
Anderson, the Council had decided upon 
starting a Research Committee, with the 
object of furthering the investigations which 
Roberts-Austen had already made, but with 
special regard to the physical and mechanical 
properties of iron, copper, and lead. Refer- 
ence was also made to a previous suggestion 
by Mr, John A. F. Aspinal as to the desir- 
ability of inquiring into the serious deteriora- 
tion experienced during recent years in the 
durability of copper fire-boxes and _ brass 
tubes of locomotive boilers. The hope was 
expressed that one result of the investiga- 
tions might be to elucidate the causes of these 
failures and that “the laws regulating the 
effects of small admixtures of other elements 
with iron, will also be arrived at.” 

Thus we see that the original intention of 
those responsible for setting up this Com- 
mittee was that the inquiries should embrace 
both non-ferrous and ferrous metallurgy, 
terms, however, not then in general use. 
Under the chairmanship of the then Director- 
General of Ordnance Factories at Woolwich, 
Dr. (afterwards Sir William) Anderson, it 
was only natural and, moreover, fortunate 
that the scope of the investigations should be 
a wide one. 

During the ten years which followed five 
Reports were presented to the Institution. 
Tt was, perhaps, through the medium of these 
Reports and the vigorous discussions which 
they provoked that Roberts-Austen’s enthus- 
iasm had the greatest practical effect, leading 
to widespread and permanent results. These 
Reports were mainly exploratory, and at 
times seemingly discursive, but coming, as 
they did, at a time when men occupying the 
highest positions in the engineering world 
were frankly sceptical as to the possibility of 
the pyrometer or the microscope serving any 
real purpose as an indication of the suitability 
of material for engineering work, they did 
much to arouse interest and to carry con- 
viction to those dealing with metallurgical 
problems differing very widely in their 
character. One of the features, in fact, of 
Roberts-Austen’s usefulness at this time was 
the close touch he kept with workers in many 
fields, from whom came inquiries and informa- 
tion which might never have reached the 





notice of a less accessible person. At a time 
when such rapid advances were being made 
in all directions, the work with which the 
Committee had entrusted him did much to 
establish and to uphold the best traditions of 
metallurgical research in this country. 


THE Frrst REPORT 


At the outset he drew attention to 
Osmond ’s recent work on the allotropy of iron 
and his experimental study of the action of 
impurities on iron, His admiration of 
Osmond’s work was repeatedly manifested 
during the years which followed, and a close 
friendship and intimate correspondence con- 
tinued between these two men until the end. 
In fact, it is just, I think, to say that in many 
ways Roberts-Austen was Osmond’s disciple, 
preaching the gospel of allotropy in this 
country and introducing to his countrymen, 
in the later Reports, the exquisite metallo- 
graphic technique which Osmond had deve- 
loped. A considerable part of the first Report 
was directed to the question of temperature 
measurement as a fundamental necessity in 
carrying out the proposed investigations. 
But attention was soon diverted to matters 
of practical importance and experiments 
were described and curves given showing the 
different times and different temperatures at 
which transformations take place at the 
centre and at the circumference, respectively, 
of a steel ingot. 


THE SECOND REPORT 


Reference was again made to the possi- 
bility of the periodic law having some relation 
to the effect of added impurities, but it was 
now realised that an attempt to prove the 
nature of this relation merely by mechanical 
tests would certainly lead to anomalies and 
more or less grave irregularities. 

Attention was again given to matters 
having a more practical bearing, and ex- 
haustive experiments were described of the 
effects of impurities on copper. 

The effect of pressure on metals was next 
considered and particulars were given of 
experiments to lower the recalescence point of 
steel by compression. 

Chromium steel was examined and he 
drew attention to the importance of studying 
the relation of this metal to carbon and to 
iron. How little could he have anticipated 
the part which this metal was to play in those 
steels in which his own name was to be per- 
petuated by his friend Osmond ? 


THE THIRD Report, 1895 


Much of the work which followed was in 
the nature of exploratory research in various 
directions. Curves were shown of the cooling 
of electro-iron, of standard gold containing 
bismuth, of aluminium-copper alloys, and of 
iron-aluminium alloys. Observations were 
made of the spontaneous disintegration of the 
latter. The welding of iron was then 
examined in conjunction with Sir Thomas 
Wrightson. Experiments in welding were 
made by electrical means and pyrometric 
measurements were made during the appli- 
cation of pressure to the plastic iron with the 
object of ascertaining whether the operation 
is attended by a fall of temperature as in 
the regelation of ice. 


THE FourtH Report, 1897 


The opening paragraphs of this Report 
contain much that is of historic interest, and 
they constitute, moreover, a concise state- 
ment of the position which the Committee’s 
work had reached. A few lines may perhaps 
be quoted: ‘ The value of the experiments 
on the nature and properties of alloys which 
were originated by the Institution of Mech- 
anical Engineers in 1890 has received wide 





and appreciative recognition in this country 
and abroad. It may be fairly claimed that 
they have stimulated similar work in France, 
for the constitution of our Alloys Research 
Committee and the course they have adopted 
has confessedly been closely followed by 


the ‘Commission des Alliages’ of the 
‘Société d’Encouragement pour |’Industrie 
Nationale.’”” He added: ‘It should not 
be forgotten, moreover, that excellent investi- 
gations on alloys have also recently been 
made at Cambridge by Heycock and Neville, 
whose work has been carried on side by side 
with that of our Committee.”’ 

Following the work on the alloys of copper 
and tin given in the Third Report, came a 
similar investigation of those of copper and 
zinc, which had been in progress for nearly 
two years. While nearing completion, Charpy 
presented the first report of the Commission 
des Alliages, which was devoted entirely to a 
study of these alloys. His conclusions as to 
the mechanical properties of the brasses 
under varying conditions of working and heat 
treatment were discussed in relation to the 
freezing point curves which were published 
for the first time in this Report of the Alloys 
Research Committee. 

The diffusion of metals, which had long 
occupied his attention and which had recently 
formed the subject of his Bakerian Lecture 
to the Royal Society, was discussed in relation 
to alloys generally. With regard to the 
diffusion of solid metals in each other, it was 
pointed out that the experiments had shown 
that it is possible actually to observe and 
measure the migration of the constituent 
atoms in a metal or alloy at the ordinary 
temperatures, pointing to unexpected possi- 
bilities of structural changes in metals used 
in engineering construction generally. His 
determination of the coefficient of diffusion of 
gold in solid lead was the first of its kind and 
has proved to have been very nearly correct. 
His interest in this aspect of molecular 
mobility is surely traceable to his early asso- 
ciation with Graham. 


THE FirtH Report, 1899 


The ultimate transference of the work of 
the Alloys Research Committee to the 
National Physical Laboratory was fore- 
shadowed in the opening paragraphs of this 
Report. 

The Committee had exerted a noteworthy 
influence in connection with the preliminary 
inquiry which had led to the recommendation 
by a Treasury Committee, of which Roberts- 
Austen was a member, that a National 
Physical Laboratory should be established, 
having its control vested in the Royal 
Society. The results of the experimental 
work published in this Report, which are of 
outstanding importance, are those which 
sought to support the view that the iron- 
carbon alloys should be considered as solu- 
tions and brought into line with ordinary 
saline solutions. The curves already given 
in the previous Report had clearly indicated 
the possibility of such an explanation, but 
the provision of a new and highly sensitive 
method of recording temperature changes, 
which was described at length, made it 
possible to resume this investigation. 

Although such cooling curves had been 
obtained previously by Osmond, so long 
before as 1888 and more recently by Henri 
Le Chatelier, those given by Roberts-Austen 
in the Fo Report constituted the first 
attempt to embody in curves a comprehensive 
series of results. 

The latter part of the Report was devoted 
almost entirely to a description of the 
methods of microscopic examination and to 
a discussion of its possibilities. It was, 
perhaps, this aspect of the work which 
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attracted the greatest attention at a time 
when information regarding the technique of 
metallography was scanty and not readily 
accessible. It became, in a sense, a text- 
book for those who were anxious to pursue 
similar inquiries in relation to their own 
problems. 

The period immediately preceeding and 
following the issue of this Report may be 
regarded as the climax of Roberts-Austen’s 
activities. Inquiries and suggestions poured 
in from all quarters and there were daily 
consultations. The apparatus which had 
been improvised became the model from 
which more elaborate arrangements were 
installed in many centres of industry through- 
out the country, but more directly at the 
Royal Arsenal, Woolwich, at Elswick, and at 
Cambridge. 

Quite apart from the actual value of the 
experimental work recorded in these Reports, 
much of which was that of groping for general 
principles, it was, I think, the stimulating 
effect of the discussions which were provoked 
which did so much to bring together men with 
fresh ideas and which directly led to the 
foundation of a school of physical metal- 
lurgists who played such important parts in 
the progress of this work in the years which 
followed. 

I may perhaps recall that the first President 
of the Institute of Metals, Sir William White, 
was, at the termination of Roberts-Austen’s 
work, the Chairman of the Alloys Research 
Committee and the President of the Institu- 
tion of Mechanical Engineers, and it was in 
no small measure due to his unfailing support 
and to his foresight that the work was con- 
tinued at the National Physical Laboratory 
and that the Institute of Metals became the 
medium by which the results of so many later 
researches have been made available to the 
workers of all nations. 


DEPARTMENTAL COMMITTEES 


Running concurrently with the later 
phases of the Alloys Research Reports were 
the increasing demands made upon Roberts- 
Austen’s time and energy by official com- 
mittees of inquiry set up by various Govern- 
ment Departments. Of these, the first in 
which his authority in regard to matters 
relating to iron and steel received recognition 
was that of a committee appointed in 1896 
by the Board of Trade to inquire into the 
“ Loss of Strength of Steel Rails through Use 
on Railways.” The investigations were 
prolonged, the final Report appearing four 
years later (1900). A summary of this work 
was afterwards presented to the Institution 
of Civil Engineers. 

From time to time the Ordnance Committee 
of the War Department had submitted to 
him samples of steel used in the manufacture 
of guns and armour plate, and he continued 
until his death, to be in active co-operation 
with the War Office and with the Admiralty 
in elucidating problems in the manufacture 
of ordnance. In 1898 he had contributed an 
important paper to the “ Proceedings” of 
the Iron and Steel Institute at the Stockholm 
meeting on “‘ The Action of the Projectile and 
of the Explosives on the Tubes of Steel 
Guns.” He had previously shown to the 
British Association (Toronto, 1897) some 
striking resemblances between the action of 
a projectile in striking an armour plate 
and the “splash” produced by a sphere 
falling into water. 

In 1900 he was appointed a member of a 
Special Committee set up jointly by the 
Admiralty and the War Office to consider 
certain questions which had arisen, in relation 
to explosives and ordnance. This Committee 
was composed of distinguished men who were 
quite independent of either of the two 





Services. Lord Rayleigh was Chairman and 
with him were Sir Andrew Noble, Sir William 
Crookes, the Right Hon. R. B. (afterwards 
Lord) Haldane, and Roberts-Austen. His 
own contribution to the work of this Com- 
mittee followed the lines of his earlier work, 
to which reference has been made. The 
resources of pyrometry, calorimetry, and 
metallographic examination were enlisted 
and experiments were conducted both at the 
Mint and at the Research Department at 
Woolwich on lines suggested by him. It is 
believed that he was one of the first to appre- 
ciate the advantages of the addition of small 
quantities of vanadium to nickel steel for the 
purposes under consideration. His death, 
however, prevented the completion of this 
work, which, it was said, promised to furnish 
valuable information. 


His ADDRESSES 


While his contributions to the ‘ Trans- 

actions’? and “ Proceedings” of various 
scientific and technical bodies contain the 
records of his experimental work, it is to his 
addresses that we must turn to find the best 
expressions of a vivid personality which was 
a constant inspiration to those who knew 
him. These addresses were models of arrest- 
ing exposition and constitute valuable con- 
temporary records and reveal clearly how 
very much “ worth-while ’”’ he found metal- 
lurgy to be. 
* Of these addresses, two are outstanding, 
and these came towards the close of his 
career. They were the Presidential Addresses 
which he delivered in 1899 and 1900 to the 
Tron and Steel Institute. 

In the first he gave an exhaustive review 
of the contributions made by Great Britain 
to the progress of the metallurgy of iron and 
steel during the nineteenth century, while in 
the second, delivered in Paris at the autumn 
meeting, he reviewed the contributions made 
by France during the same period. The 
circumstances accompanying the latter occa- 
sion were, in many ways, brilliant, coinciding, 
as they did, with the memorable exhibition 
of that year and attracting a representative 
gathering of metallurgists from all countries. 
His friend, Osmond, rendered his address into 
graceful French prose. It was perhaps 
characteristic of him that he should have 
chosen lines from Laurence Stern’s ‘“ Senti- 
mental Journey ” with which to preface his 
remarks: “It is an age so full of light that 
there is scarce a country or corner of Europe 
whose beams are not crossed and interchanged 
with others, but there is none under Heaven 
abounding with more variety of learning 
where the sciences may be more fitly wooed 
or more surely won than in France.” 
Although these lines were written in 1768, 
the circumstances under which the Institute 
visited Paris in 1900 were, no doubt, such 
that he could truly say of this tribute “ we 
feel its justice and gladly adopt it as our own.” 

Many honours came to him, but I need not 
recite them here. They are recorded in the 
“Dictionary of National Biography” and 
elsewhere. 

Henry Marion Howe, the distinguished 
American metallurgist and personal friend 
of Roberts-Austen, writing some years after 
his death, said : ‘‘' The data which he recorded 
may be replaced by still more accurate and 
fuller ones. But his methods of presentation 
will retain their value unlessened, because 
they are adapted to the unchanging human 
mind.... The reason why on returning to 
London we went first to the Mint was that 
we met there one who welcomed us, not for 
his own sake, but for ours; who was truly 
glad to put his researches off till night in 
order that he might quicken us. You felt 
instinctively that you drew inspiration from 





his look and presence and became better 
fitted for receiving whatever is uplifting ang 
broadening in the world’s metropolis.” 








Fast ot Less Fast Ships* 
By J. RAMSAY GEBBIE, President 


In my Presidential Address before the Instj- 
tution in October last I gave some figures about 
the output of a marine engine building firm 
which showed a yearly production of twenty. 
four 2900 I.H.P. oil engines suitable for 11-knot 
cargo ships, or, alternatively, of ten 7000 I.H.P. 
oil engines suitable for 15-knot vessels of the 
same dimensions, and I finished by saying (with 
regard, of course, to the question of whether 
the twenty-four 11-knot ships or the ten 15-knot 
ships were to be preferred for carrying cargo) 
that “‘ I leave the rest to the arithmetic of the 
critics.”” Judging by some of the opinions since 
expressed in the newspapers, I doubted whether 
any of the writers had taken the trouble to work 
out the arithmetic, so I worked out some figures 
myself, and these appeared so interesting that 
I thought it should be worth while to make them 
public in a short paper to be read before the 
members of the North-East Coast Institution 
of Engineers and Shipbuilders. The Council 
kindly consented, and I hope that this short 
paper may provide a basis for bringing to a 
conclusion, one way or the other, the contro- 
versy regarding slow or fast ships. 

The subject of the paper is principally con- 
cerned with the arithmetic of speed and cargo 
deadweight, and I do not propose to discuss 
the conditions under which high speed can be 
justified. For instance, we all know that a 
valuable refrigerated cargo may fully justify 
the speed of 16-18 knots, but, on the other hand, 
it is likely to be entirely uneconomical to 
attempt to carry coal, iron ore, wheat, or similar 
cargoes at anything more than the speeds which 
are adopted for such cargoes. We will, there- 
fore, content ourselves in the present paper 
with examining the possibilities of transporting 
the largest amount of cargo under the conditions 
which are postulated and to ascertain whether 
it is the fast or the less fast ship that accom- 
plishes this. 

This problem is not a simple one to analyse, 
as it can be approached from many different 
angles, but I am assuming that we start from 
scratch, or from a fixed. point as it were, and 
that the output of finished ships is entirely 
dependent on the supply of machinery, and my 
comparisons are made for motorships, though 
I say deliberately that I see no reason why 
they should not apply equally to other types 
of propulsion. The ships compared are :— 

(1) Motorships of 10,300 tons deadweight 
with engines of 2900 I.H.P., and having a 
speed of 11} knots voyage average on a con- 
sumption of 10 tons of oil fuel per twenty-four 
hours; and 

(2) Motorships of the same dimensions 
which with their finer model and heavier 
machinery would carry 8300 tons deadweight 
when fitted with engines of 7500 I.H.P., 
giving them a speed of 15 knots on a con- 
sumption of 27 tons in twenty-four hours. 


To enable you to check my figures I have 
assumed that either type would be six months 
on the stocks, but that the 11}-knot ship would 
take two months to fit out and the 15-knot 
three months. 

From the figures in Appendix A it will be 
seen that at the end of three years from the 
commencement of the alternative programmes 
fifty-eight 11}-knot ships of 10,300 tons dead- 
weight would have been delivered, as against 
twenty-three 15-knot ships of 8300 tons dead- 
weightt and that the slower vessels would have 
carried 6,162,200 tons of cargo, as against 
2,142,800 tons carried by the faster ships, 
assuming round voyages of 10,000 miles or 





* North-East Coast Institution of Engineers and 
Shipbuilders—February 26th. 

+ The figures 58 and 23 are not deducible from the 
information given in a <a A. They originate from 
data given by Mr. Gebbie in his Presidential Address. 
That address was reprinted in our issue of October 23rd, 
1942,—Ep., Tue E. 
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4,019,500 tons, against 1,344,700 tons on 
20,000-mile voyages ; in other words, it would 
appear that the fifty-eight 11}-knot vessels 
would transport nearly three times the weight 
of cargo carried by the twenty-three 15-knot 
hips. 

? it is also of interest to observe that the 
15-knot ships consume about 2} times as much 
oil fuel per annum as the 11}-knot ships, and each 
15-knot ship would, in fact, burn over 4000 
tons more fuel per annum, and this fuel has to 
be transported in ships to the bunkering ports. 

In the investigation dealt with in Appendix A 
it has been assumed, as stated, that the alterna- 
tive programmes start from scratch, but possibly 
it will be nearer to the actual position to-day 
if we assume that shipbuilders and marine 
engine builders have just been given orders to 
commence building only 15-knot ships as soon 
as practicable ; in the meantime, of course, and 
until the more powerful machinery has reached 
the appropriate stage of construction, carrying 
on with the slower ships. I have endeavoured 
to see what the result would be by analysing 
what would happen in the case of the firm pre- 
viously referred to and the figures are given 
in Appendix B. 

Summarised, at the end of two years twenty- 
six 11}-knot and eight 15-knot ships would 
have been delivered instead of forty-eight 
11}-knot ships under the present programme, 
while at the end of three years there would be 
twenty-six 11}-knot and eighteen 15-knot ships 
instead of seventy-two 11}-knot ships, and it 
should be particularly noted that the first 
15-knot ships would not be delivered until after 
about sixteen months. 





The cargo carried by the twenty-six 11}-knot 
and the eighteen 15-knot ships up to the end 
of three years, and assuming round voyages of 
20,000 miles, would be about 4,549,100 tons, as 


cargo on homeward voyages only, which is 
perhaps usually considered to be the best test 
for the fast ship as she does not spend so much 
time in port with the high-powered machinery 


APPENDIX B 
F® Voyage 10,000 Miles Outwards and 10,000 Miles Homewards 
Estimate of cargo deadweight carried up to end of January, 1946, by :— 
(1) Seventy-two 11}-knot ships assuming present np cage of construction continued. 
1) 


(2) Twenty-six 11}-knot ships and eighteen 15-knot 


, assuming 15-knot ships laid down at times 


to suit delivery of machinery and construction of 11}-knot ships continued in the meantime. 








%g Ship years ” in period following delivery of each ship :— 


Seventy-two 1l}-knot ... .. 
Twenty-six 11}-knot 
Round voyages per annum 


Round voyages in period ... ... ... 
x Net cargo per round voyage, tons 


Net cargo carried in three years,tons  ... .-. «-- 
“‘ Ship-years ”’ (as above), eighteen 15-knot ships ... 
Round voyages per annum Ube. Seep eet ahaa 


Round voyages in period ... ... ... 
x Net cargo per round voyage, tons 


Net cargo carried in three years by twenty-six 11} and eighteen 15-knot ships, 


tons 











11}-knot 
present 15-knot programme. 
programme 
106-5 
63-37 
3-13 3-13 
333-35 198-35 
18,885 18,885 
...| 6,295,300 8,745,800 
; 15-8 
3-84 
60-67 
13,240 803,300 
4,549,100 











against 6,295,300 tons by the seventy-two 
11}-knot ships, which is about 27} per cent. 
less, and it should be noted that the total cargo 
carried by the eighteen 15-knot ships amounts 
only to about 803,300 tons out of the 4,549,100 
tons. , 

I have also examined the position assuming 























































































































APPENDIX A 
Voyages of 5000 Miles Outwards and 5000 Miles Homewards and Alternatively 10,000 Miles Outwards and 10,000 Miles 
Homewards 
Tasre I 
Speed. 11} knots. 15 knots. 
Voyages (nautical miles)—Outwards ... . ... 5,000 10,000 5,000 10,000 
Homewards_.... 5,000 10,000 5,000 10,000 
ses ee eee isi ts a | = Be ee = 
Miles perday ... ... 270 270 360 360 
Daysoutwards ag 18-52 37-04 13-89 27-78 
Daye Remeeee, <5 mes Ses sas: eke vee 18-52 37-04 13-89 27-78 
Days loading and discharging each round... 40-00 40-00 37-00 37-00 
Days dry docking, repairing, &.... ... «.- 2-46 2-42 2-42 2-44 
79-5 116-5 67-2 95-0 
Round voyages per annum ... 4-59 3-13 5-43 3-84 
TaBLe II.—Estimate of Cargo Carried 
Speed 11} knots. 15 knots. 
Voyages (nautical miles)—Outwards ... 5,000 10,000 5,000 10,000 
Homewards 5,000 10,000 5,000 10,000 
Steaming days... See Table I 
Fuel consumed outwards, tons 185-2 370-4 375 750 
Fuel consumed homewards, tons... 185-2 370-4 375 750 
Margin and port use, tons or 74-0 148-0 150 300 
Fuel on board at start of outward voyage, tons 444-4 888-8 900 1,800 
Stores, f.w., &c., say, tOMS ... 0 2. ee nee ee 115-6 231-2 200 400 
Total fuel, stores, &c., tons... ... 560 1,120 1,100 2,200 
Cargo deadweight outwards, tons 9,740 9,180 7,200 6,100 
Total deadweight, tons | 10,300 10,300 8,300 8,300 
Fuel on board at start of homeward voyage, say, tons 222 444 450 900 
Stores, f.w., &., S@y, COMB... 62. eee wee wee wee 76 151 130 260 
Total fuel, stores, &c., tons... «...  «.- 297 595 580 1,160 
Cargo deadweight homewards, tons ... 10,003 9,705 7,720 7,140 
Total deadweight, tons 10,300 10,300 8,300 8,300 
Cargo deadweight outwards, tons oul 9,740 9,180 7,200 6,100 
Cargo deadweight homewards, tons ... 10,003 9,705 7,720 7,140 
Cargo deadweight per round, tons 19,743 18,885 14,920 13,240 
Round voyages per annum, tons... 4-59 3-13 5-43 3°84 
Cargo deadweight per annum,tons ... ... ... - 90,600 59,100 81,000 50,800 
‘Ship years’ in period following delivery of each 
ship and taken toend of third year ... ... 0 «. +s 68 68 26-45 26°45 
x Round per annum bce hes Cobo feo 4-59 3-13 5-43 3°84 
Round voyages in three years 312-12 212-84 143-62 101-56 
x Net cargo perround ... ... 19,743 18,885 14,920 13,240 
Cargo carried in three years from commencement of 
building programme... ... «0. «1. sss ++ +++] 6,162,200 4,019,500 2,142,800 1,344,700 
Norr.— Ship years ” are obtained by summing the “trading months,” é.e., of months from delivery of each 


lying idle, and I find that the fast-ship pro- 
gramme would result in a loss of cargo carried 
of about 26} per cent., which is practically the 
same as the loss with cargoes each way. 

In all these comparisons I have assumed, of 
course, that the materials for making the 7500 
I.H.P. machinery would be available and forth- 
coming at the proper times, but it should be 
remembered that when the horsepower of an 
engine is increased about 2} times, the size 
and weight of all forgings and castings, boiler 
plates, steam drums, gearing, &c., are also 
enormously increased, and experience has 
usually shown that the same overall tonnage of 
heavy items is more difficult to get within a 
given time than is the case if the tonnage is 
made up of smaller items. 

It may be said that with a full 15-knot pro- 
gramme fewer berths would be required, and 
that other ships (possibly slower ships) could 
be built on the remaining berths; but from a 
careful examination of the matter I think the 
longer time taken to engine the 15-knot ships 
would prevent this, as no spare fitting-out 
capacity would remain. Certainly in the case 
of the firm instanced no more than the 15-knot 
ships could be completed. 

However, I look forward to hearing some 
interesting views expressed this evening from 
many of you present who know as much about 
these problems and probably more than I do, 
and I would finish by saying that I have made 
no endeavour to go into some of my figures, 
such as time in port, dry-docking, and repairing 
in any detail, as I have found that the final 
results are not sensitive to quite material 
variations in such figures. 








B.A. CONFERENCE ON SCIENCE AND THE CITIZEN. 
—tThe British Association, through its Division for 
the Social and International Relations of Science, 
is arranging a conference on “Science and the 
Citizen: the Public Understanding of Science,” to 
be held on Saturday and Sunday, March 20th and 
21st, at the Royal Institution, Albemarle Street, 
London, W.1. The conference will be opened by 
Sir Richard Gregory, Bart., F.R.S., President of the 
Association, and there will be four sessions, the 
subjects of which will be the exposition of science, 
radio and cinema, science as a humanity, and science 
and the Press. The chair will be taken, at the 
successive sessions, by Sir Henry Dale, President 
of the Royal Society ; Sir Allan Powell, i 
of the Governors of the B.B.C.; Professor J. L. 
Myres; and Sir Richard Gregory. It is hoped that 
an exhibition of films of scientific interest will 
follow the session on radio and cinema. A list of 
speakers and other particulars will be issued in 
due course, and these and tickets of admission will 
be obtainable from the British Association, 
Burlington House, London, W.1. The Association, 
in a ing this conference, is continuing its policy 


rranging 
of dealing, by this and other methods, with subjects 
of especial importance in relation to post-war 
reconstruction, which were touched upon in the 
course of the conference on Science and World Order 





ship to the end of the three years’ period, and dividing the summation by 12 (months in one year). 








held in September, 1941. 
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Some Textile Finishing 


Machines* 
By K. S. LAURIE, M.A., A.M.I. Mech. E.+ 


(Continued from page 178, February 26th) 
Drytne MACHINES (continued) 


Limits of Mechanical Drying.—Even in 
favourable cases moisture removed by mangle, 
hydro-extractor, or suction extractor leaves a 
residue of about 50 per cent. of the dry weight 
of the cloth and more commonly the residue 
is 80 to 100 per cent. (Fig. 12). 

Drying by Heat.—It is this residue which 
constitutes the real problem in drying. It is 
removed in practice by the application of heat 
by conduction, and by subsequent absorption 
of the moisture by the atmosphere. The con- 
ducted heat may be applied to the cloth either 
by means of a hot surface or by heated air. 
Radiant heat applications have been little used. 

The Can Dryer.—The method of heat conduc- 
tion from a hot surface is used in textile finish- 
ing in the form of the can dryer, a cheap, 
compact, and comparatively efficient machine 
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Fic. 12—T'ypical Cloth-Drying Process 


(Fig. 13), which is much used for preliminary 
drying processes. The cloth is passed over a 
series of revolving cans or cylinders, the shells of 
which are made of copper sheet. Steam con- 
tinually enters each cylinder through the 
hollow trunnion at one end, and condensate is 
removed through the other trunnion by means 
of scoops. The use of can dryers is limited by 
their lack of width control of the cloth, and by 
the adverse effects of hot metal surfaces on 
the finish of certain fabrics. 

Air Drying.—In air drying the air surround- 
ing the cloth has two functions—(1) to transfer 
sufficient heat to evaporate all the moisture, 
and (2) to absorb the vapour thus produced. 
The mechanism of moisture removal from porous 
bodies such as cloth is not yet fully understood. 
It is becoming clear, however, that the transfer 
of heat to the moisture is generally the ruling 





allowed to become completely dry too soon. | allowing full shrinkage while drying, requiring 
The highest temperature which has so far been} small floor space in relation to output, and, 
employed in drying machines is about 300 deg.| owing to the efficient drying conditions, short 
Fah. period of cloth in the drying chamber. The 

Air velocity is limited partly by the difficulty | very simple and unobstructed air circuit results 
of controlling the cloth, when velocities are too! in a low fan horsepower. All these features 
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Fic. 14—Principle of Air-Lay Dryer 


high, and partly by economic factors, since the; make the machine ideal for first dryings of 
fan horsepower required increases faster than| delicate fabrics, particularly where shrinkage 
the improved drying effect. By careful balanc- | is required. 

ing of air flows and correct design of nozzles and| Stenters.—In the final drying process, where 
ducting, air velocities of the order of 2000ft.|an exact width is required, cloth is dried on a 
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Fic. 15-—Stenter ; General View Without Drying Sections 


per minute can be economically applied to the| stenter (Fig. 15). This machine consists essen- 
cloth. tially of a long frame, up to 100ft. in length, 
“Air-lay”’ Dryer.—A modern type of cloth] adjustable in width between the side members 
dryer in which the above principles are fully | which are arranged to carry a pair of travelling 
considered is known as the “ multi-pass air-|chains. The chains are equipped either with 





factor. If this can be done efficiently, the con- 
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lay” (Fig. 14). A chain conveyor, the cross| clips or with pins for gripping the cloth by both 
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STEAM DRAIN PIPE 


ditions for vapour escape and vapour absorp- 
tion will be amply provided. 

The conditions for efficient heat transfer are— 
(i) high temperature difference and (ii) high gas 
velocity. The air temperature is limited by 
the risk of overheating the cloth, should it be 





* Institution of Mechanical Engineers, February 19th. 
{+ Messrs. John Dalglish and Sons, 
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Fic. 13-——Steam Drying Cylinders 





members of which are cork-covered spaced 
bars, takes an up-and-down path through an 
insulated chamber. Air, circulated by fans, 
pers through steam heaters and emerges at 

igh speed through slots directed against the 
face of the conveyor. The cloth is fed on to the 
conveyor and is held there by the force of the 
drying air issuing from the slots. This machine 
has the advantages of avoiding cloth strain, 





selvedges, and are driven together at a speed 
suitable for the drying rate of the cloth. Part 
of the side members at the entering end can be 
made divergent, so that the cloth may con- 
veniently be fed to the travelling chains and 
may be stretched to the desired width. The 
drive to the chains is applied at the delivery end 
of the frame, and consists essentially of a cross- 
shaft driving the main chain sprockets either 
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directly or through enclosed bevel gear-boxes.|in the transverse direction. 


The rails are 


The intermediate portion of the frame, between | machined to provide ample bearing surfaces 
entering and delivery ends, is enclosed, and the | for the chains. This type of chain is always run 
hot drying air is applied to the cloth within the} in the horizontal plane, the driving shafts at 


enclosure. 
Width-adjustment 





Motion.—The two side 


the rail ends being vertical. 
Jigging Stenters—Some automatic clip 
stenters are arranged as wig: 
ging stenters. The chain rai 
are given an oscillating motion 
in the direction of their length, 























FIG. 16—Driving Gear of Jig Stenter 


members or chain rails can be set at any desired 
distance apart within the range of the machine 
by means of a series of t and left-hand 
screws driven together by a longitudinal shaft. 
In modern machines a reversing electric motor 
drive is applied to this shaft, and width dials and 
indicators show the exact cloth width for which 
the machine is set. 

Stenter Speeds.—The speed of output of a 
stenter is determined by its drying capacity 
and the amount of moisture to be removed from 
the cloth. A modern machine may have a top 
drying speed of 150 yards per minute, but top 
speeds of 70-80 yards per minute are more 


common. The speed range is commonly 
about 5/1. 
Types of Stenter.—Stenters are classified 


according to the type of chain which is fitted. 
The type of chain employed is determined by 
the types of cloth it is intended to process, and 
the pattern employed also affects the general 
design of the stenter to a considerable extent. 
Two main type divisions are :— 


(1) Automatic clip stenters. 
(2) Pin stenters. 


An intermediate type is the spring clip stenter, 
since spring clip chains may be used on either of 
the above types. 

Automatic Clip Stenters._This type is widely 
used in the cotton trade, and can process most 
woven cloths where shrinkage on the stenter is 
not required. It is often used for very heavy 
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FiG. 17—-Method of Securing Jigging Motion 


work, such as the finishing of sheeting and 
canvas, and is therefore robustly constructed. 
The chain rails are of cast iron of fairly heavy 
section, since the pull exerted by the drying 
cloth may exceed 1 ewt. per foot run of chain 








the various cross members and 
shafts swinging on vertical 
trunnions on the centre line 
of the machine. This motion 
is necessary to produce certain 
classes of finish. It consider- 
ably complicates the method 
of driving the main chains, 
since the drive has to be 
transmitted to two vertical 
shafts which may not only vary 
in their distance widthways, 
but may also be oscillating in a 
‘lengthways direction. It is important also that 
the constant turning speed of the main chain 
sprockets is not affected by the jigging motion. 
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shafts of which carry the main chain sprockets. 
The shafts C, being parallel to the machine 
centre line, are not affected rotationally by the 
jigging motion, and therefore the chain 
sprockets continue to be driven at a steady 


The actual jigging motion (Fig. 17) comes 
from a crank disc, driven by motor and worm 
reduction gear, the connecting-rod A of which 
actuates a bell crank lever. A second connect- 
ing-rod B joins the bell crank lever to a specially 
strengthened cross arm of the stenter, and so 
causes it to oscillate. The bell crank lever is a 
modern feature introduced for the sake of easy 
stroke adjustment. By turning an adjusting 
screw by hand the effective radius of the second 
arm of the bell crank lever can be altered and 
the stroke of the jigging motion shortened or 
lengthened, while the stroke of the crank disc 
remains unaltered. This adjustment can be 
made while the motion is actually running. 

Pin Stentere—The modern form of pin 
stenter (Fig. 20) is usually employed on much 
lighter duties than the clip stenter. It is 
designed for the rapid finishing of silk and rayon 
dress fabrics of light and medium weight 
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One method of driving under these conditions 
is shown in Fig. 16. e cross shaft A does not 





it are adjustable for width along with the 
stenter rails. Two shafts C driven b 
B carry long sliding couplin 
joints. 
the worm gear-boxes D, the vertical wheel 


jig. The two bevel gear-boxes B mounted on 
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the boxes 
and universal 
The other halves of these shafts drive 
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Fic. 18 —Stenter Clip 


(2-6 oz. per square yard). The rails are built 
up of light steel sections, the rubbing’ surfaces 
being of synthetic resin material. The entering 
end usually incorporates overfeeding and 
guiding gear, which is described later. The 
chains usually run in the vertical plane, which 
makes for very simple driving arrangements, 
and jigging is not required. 

Wool Tenters—A form of pin stenter used 
for drying the heavy shrunk woollen dress 
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FIG. 19. Compensators 


cloths of the Yorkshire trade is the tenter, the 
main feature of which is that the chains travel 
to and ‘fro in the vertical plane, making as many 
as seven layers of cloth within the drying 
chamber. Slow drying at moderate tempera- 
tures is deemed to be an essential feature in 
finishing these cloths, and the tenter type has 
the advantage of effecting a considerable 
moisture removal in .a moderate floor space. 





It is difficult to apply efficient drying methods 
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to this type of machine, but most of the other 
features of pin stenters can be utilised. 

Stenter Clips and Pin Links.—Stenter chains 
are made up of various types of link or clip, 
according to the cloth to be finished. The 
automatic self-feeding link (Fig. 18) is the type 
most commonly used. It has the great advan- 
tage that cloth need be fed only approximately 


the compensator. moves out of the normal 
position and operates the control gear of a small 
reversing pilot motor, which in turn changes 
the mangle speed. To prevent continuous 
hunting, a “‘ follow-up” arrangement must be 
applied to the compensator switch so as to 
bring the contacts to the normal position. 
This is done by causing the outer element of the 











FIG. 20—Pin Stenter 


correctly, as regards selvedge position. The 
self-feeding feature of the link ensures that the 
selvedge is not gripped until it has moved to an 
exact position. 

The spring clip, an older type, has a simple 
action and no self-feeding feature. It is useful 
for cloths containing a heavy filling, or where 
for other reasons the sliding action of the self- 
feeding clip would be detrimental to the fabric. 
The pin link, the oldest type of all, has been 
revived in a modern form of silk and rayon 
finishing, and for all cases where longitudinal 
shrinkage of cloth is required on the stenter. 
The small fine pins employed are generally of 
stainless steel. 

Making Stenter Clips—The making and 
repairing of stenter clips is almost the only item 
in connection with textile finishing machinery 
in which production in quantity is needed. The 
clip bodies are malleable iron castings, machined 
in a series of gang milling operations in special 
fixtures. The grippers and triggers are die 
castings of aluminium-bronze. The cloth plates 
are of a nickel alloy, and both plates and grippers 
are finished by precision grinding. All drilling 
is done in jigs. 

Stenter “ Ranges."—A _ stenter “range” 
usually consists of a mangle and a stenter. For 
heavy goods and cotton fabrics a set of drying 
cylinders is often included between the mangle 
and the stenter, and occasionally one or two 
cylinders are mounted at the exit end of the 
range. In most modern ranges the mangle, 
along with cylinders, if any, is driven by a 
separate motor from the stenter. The speed of 
the stenter must be variable—a common speed 
range of 5/1—and so the mangle speed must 
vary accordingly, since the cloth travels con- 
tinuously from mangle to stenter. A synchro- 
nising device is therefore required. 

Compensators.—In its simplest form this 
synchronising device consists of a “com- 
pensator”’ or rising and falling roller, which 
lies in a loop in the cloth, keeping it at constant 
tension (Fig. 19). Hand regulation of the 
mangle motor speed can be used to maintain 
the roller position within the desired limits. A 
more modern arrangement, essential with high- 
speed machines, is for the compensator to control 
the speed automatically by its travel. With 
strong cloth this is done by coupling the com- 
pensator shaft directly or through suitable 
gearing to a face-plate rheostat, brush moving 
gear, or other arrangement for controlling the 
motor speed. If the cloth is of a delicate nature 
and excessive tension is not permissible, a 
balanced roller compensator is used, coupled to 





FIG. 


switch to rotate by means of gearing from the 
speed control apparatus, so as to break the 
contact previously made by movement of the 
compensator. 

Drives.—Stenter ranges are driven by various 
means, and it is usual to employ the same type 
of drive for both stenter and mangle portions. 

Older machines employed steam engine 
drives, the exhaust of the engine entering the 
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FIG. 22—Circulation of Air ; Krantz System 


air heater of the stenter. The heat efficiency of 
this arrangement was high and the speed 
control good, but with modern works employing 
back-pressure power-houses and with the deve- 
lopment of long-range motors the advantages 
of the former system have disappeared. 

In some modern ranges constant-speed 
motors are employed in conjunction with 
variable-speed gears. For speed ranges not 
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FIG. 23—Circulation of Air ; Spooner System 


exceeding 3/1, D.C. motors with field control 
may be employed. A very successful D.C. 
arrangement employs a Ward-Leonard drive, 
and by this means both motors of the range 
start together under one control; they remain 
approximately in step at all speeds, and the 
amount of regulation to be applied by the auto- 
matic compensator is very slight. A heavy 
braking effect when stopping is also one of the 


worthy of some consideration on high-speed 
machines. In general, however, the Ward. 
Leonard equipment is considered to be too high 
in first cost in relation to the total cost of g 
stenter range, and the same applies to the 
various forms of ingenious synchronised drives 
which are a common feature of modern paper. 
making machines. Perhaps the most popular 








21—Stenter with “Puffer” Drying 


drive for modern stenter ranges consists of two 
commutator type variable-speed A.C. motors, 
with pilot motor control of the speed variation 
device. 

Stenter Drying Systems : Blowers.—A common 
system of drying on clip stenters is shown in 
Fig. 21. Ducts above and below the cloth are 
supplied with hot air which is discharged on to 
the cloth through blowers. This system is very 
well suited to stenters dealing with strong 
cloths, where shrinkage in this stage is not 
required, such as shirtings, linen goods, &c. A 
good rate of drying is obtained for a moderate 
fan horsepower. A large enclosure is required, 
however, with consequent air and heat losses. 
The large blowers are not suitable for shrunk 
cloths and pin stenter work unless the air flow is 
very much reduced, which decreases the rate of 
output accordingly. The system is also apt 
to give uneven drying. 

Cross Air System.—A system of air supply 
(Fig. 22) was developed on the Continent with 
@ view to giving, on pin stenters, a fair drying 


Taste I.—Cloth-drying Machines : Comparative 
Evaporation Capacities 
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capacity without undue disturbance of the 
cloth. The air is blown across the line of travel 
of the cloth, both above and below it, being 
recirculated through heaters below the frames. 
Machines incorporating this system have proved 
useful in silk and rayon finishing, but have been 
rather low in output. 

Jet System.—A more modern system deve- 
loped by Spooner (Fig. 23) employs air pressure 
chambers above and below the cloth. Air issues 
from these chambers on to the cloth in thin 
balanced jets which strike the cloth on both 
sides with high velocity, but do not unduly 
disturb it. Very even drying and a high rate 
of output are obtainable from this arrangement. 
The fan horsepower is higher than that of the 
cross-air system. 

Comparative Outputs of Drying Systems.— 
Table I serves to compare the moisture removal 
capacities of typical stenter drying systems. 
The figures for the air-lay drying machine 
described are also included. 








@ contact switch. The contacts are made when 


features of this arrangement, and this point is 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer. 


The prices quoted, herein relate to bulk quantities. 


The Combined Raw Materials Board 


The Combined Raw Materials Board, 

which was set up in January, 1942, to be responsible 
for the planning of the raw materials effort of Great 
Britain and the United States and for collaborating 
with the other United Nations to ensure that their 
resources in raw materials were most effectively 
deployed in the war effort, has presented a report 
on its first year’s working. The report states that 
the working of the Board has fallen into three 
principal categories :—(a) The overall review and 
regulation of the supply and requirements position 
of the United Nations for the major critical or 
essential raw materials; (6b) the adjustment of 
day-to-day raw materials problems; (c) the 
co-ordination of the views of the United States and 
Great Britain on the raw materials aspects of 
negotiations with third Powers and the allocation 
of strategic materials becoming available in hitherto 
closed areas occupied by Allied Forces. The Board’s 
primary duty was to bring under authoritative 
review the combined supply and requirements 
position of those materials in such short or pre- 
carious supply as to endanger any part of the total 
war effort. The materials covered by its recom- 
mendations include, amongst: others, nickel, copper, 
tin, lead, zine, antimony, mercury, phosphorus, 
manganese, chromite, tungsten, cobalt, vanadium, 
molybdenum, and rubber. In addition, considera- 
tion has been given to a range of materials, including 
aluminium, bauxite, magnesite, cadmium, steel 
scrap, iron ore, and copper sulphate. The Board’s 
recommendations have been directed towards 
balancing supply and demand through (a) alloca- 
tions; (6) maintenance or increase of supply ; 
(c) conservation and economy in use ; (d) co-ordina- 
tion of the purchasing and development activities 
of the two countries (and, where necessary, others 
of the United Nations) in the various markets of 
the world; (e) shipping adjustments. Basically, 
the principle adopted was that of a distribution of 
actual sources of supply in conformity, wherever 
possible, with existing trade relationships between 
the consuming and producing countries. It has 
been necessary for the Board to take action involv- 
ing (a) transfer of certain source areas from one con- 
suming country to another ; (6) a division by quan- 
tities of the output of some producing areas; and 
(c) a balancing adjustment of the supply position 
by the allocation of a stated quantity from one 
country to another. Arrangements of this kind were 
made for zinc, manganese, tungsten, chromite, tin, 
lead, rubber, and copper. In the case of copper, for 
instance, after the allocation of sources of supply on 
an annual basis, Great Britain has a residual 
deficiency made good by a quarterly quantitative 
allocation from the United States. The report 
refers to the need to survey, control, segregate, and 
reclaim scrap and to bring back stocks immobilised 
in semi-finished or unessential materials. In tne 
case of steel, a Committee has been set up to con- 
sider means of increasing production and improving 
efficiency in the use of steel ; to consider the exchange 
of technical information and information of trade 
practices and conservation and limitation, and the 
development of unified systems of terminology ; to 
adjust supplies and requirements. 


The Pig Iron Market 
The production of pig iron is at a satis- 
factory level, with the exception of hematite, which 
has been in tight supply for a long time, and will 
remain so until the imports of ore with a high iron 
content can be increased. The tightness of this 
department makes itself felt in other sections of the 
industry, since it throws an additional strain upon 
the makers of refined and low-phosphoric pig iron 
which have to be used as substitutes for hematite. 
It is expected, however, that imports will shortly 
be received from French North Africa, as it has been 
officially announced that there are 750,000 tons of 
iron ore awaiting shipment at North African ports. 
On the whole, the raw material position is sound. 
There is no shortage of foundry coke and consumers 
are obtaining steady and regular supplies. The 
recent tendency for supplies of limestone to become 
a little tighter has passed and the position is now 
comparatively easy, although there are some com- 
laints of delays in deliveries. Recently there has 
nm renewed pressure to obtain foundry iron, and 
a rather larger volume of specifications for high- 
phosphoric pig iron has been noticeable than at any 
time since the year opened. The supplies, however, 
of this description were equal to meeting the con- 
sumers’ full requirements, and it is understood that 
ample stocks of this iron are held by the producers. 
The rather tight conditions which have affected the 
low-phosphoric pig iron position for some time have 
spread to the medium-phosphoric descriptions, and 
the Control is exercising careful supervision over its 


distribution. The Control has also adopted a policy 
of directing consumers to obtain the iron allocated 
to them from the nearest producing plants. One 
of the objects of this move is to decrease the 
pressure on transport. The engineering and allied 
foundries are exerting considerable pressure upon 
pig iron producers, the increased demand from this 
quarter being due to the heavier demands which 
have been made upon this section of the industry 
for castings for Government work. The Control, 
however, sees to it that these branches of the 
industry receive the necessary quantities to carry 
out the important work on which they are engaged. 
Although a certain number of light castings foun- 
dries are now employed on Government work, the 
majority are not working full time. 


The Midlands and South Wales 


The Midlands iron and steel works are 
meeting the enormous war demand efficiently, and 
although their resources are being taxed there are 
comparatively few complaints of late delivery. In 
some departments, notably the plate section, the 
lengthening of delivery dates is causing some con- 
cern, but, by limiting the number of sizes which 
may be included in shipbuilding specifications, the 
Control has made a move towards easing the position. 
The re-rollers are working at great pressure, and 
are achieving big outputs. There has been a strong 
demand for light structural sections, particulariy 
for the shipbuilding sizes, whilst the industry is 
producing considerable tonnages of strip and 
reinforcing bars. So far, the Control has seen to it 
that re-rollers have been supplied with the neces- 
sary quantities of semis, but for several months 
now the imports have nat been on a large scale, 
and although withdrawals from the stocks of 
imported materials in this country are being made 
to supplement the British production, the stocks 
have been considerably depleted. There are hopes, 
however, that the imports of semis will again 
increase shortly, and, in the meantime, full produc- 
tion is proceeding at the re-roiling works. The 
alloy steel position has not changed, and the demand 
is in excess of the available supplies. The difficulty, 
however, is being met by careful supervision of the 
distribution by the Control, and by conserving the 
use of alloy steel for the most urgent and important 
work. The increase in the production of this stecl 
will probably be considered in days to come as one 
of the outstanding achievements of the iron and 
steel industry during the war. The sheet works are 
fully employed, and a large proportion of the work 
in hand is for the Government. Deliveries, however, 
are well maintained, although it would not be easy 
to place new business for completion in the current 
quarter. The production of the iron and steel works 
in South Wales is at a very high level, and prac- 
tically the whole output is devoted to war purposes. 
Large tonnages of plates are being produced and 
taken up by shipyards, tank builders, and heavy 
engineers. The output of billets is on a considerable 
scale, and Welsh works are supplying consumers in 
other districts in England. Quiet conditions rule 
in the tinplate trade, largely owing to Government 
wartime restrictions. 


The North-East Coast and Yorkshire 


The pressure of demand is taxing the 
resources of the producing works, so many of the 
orders offered being in the high-priority category. 
The alteration announced in the procedure of the 
steel distribution plan is therefore welcomed as 
containing the possibility of easing some of the 
difficulties of the steel makers. The main charac- 
teristics of the demand have remained unaltered 
for several weeks. The phenomenal demand for 
plates is unrelaxed, and there is in evidence a 
gradual lengthening of delivery dates. The plate 
mills are understood to have sufficient orders in 
hand to keep them busy for the whole of the first 
quarter and the greater part of the second, and 
specifications are coming forward in a steady stream. 
The big shipbuilding programme in hand calls for 
increasing quantities of plates and an effort is being 
made by the Control to ease the position of the 
producers. Certain restrictions on the sizes of the 
plates to be made for shipbuilders have been 
imposed, and sketch plates can no longer be included 
in shipbuilding specifications. It is believed that 
this is a move in the right direction, since the plate 
position shows a tendency to get out of hand. It 
is difficult to meet the demand for alloy and special 
steels which are quickly taken up by aircraft and 
armament makers. The brisk call for structural 
steel has been maintained, and there is an increasing 
pressure from shipbuilders for small and medium 
size joists and sections, and the makers have a 
considerable tonnage of orders on their hands. 








The position is now that it is difficult for consumers 


to obtain this class of material for near delivery. 
The volume of business in heavy joists is com- 
paratively small, but there is a steady demand for 
material wanted for Government purposes. The 
Yorkshire steel works are operating at capacity. 
There is a particularly vigorous call for high-grade 
steel, and the electric and crucible furnaces have 
enough work in hand to last them for a considerable 
time. There is an active request for high-speed 
steel which is meeting with an ircreased demand 
from the tool makers. 


Scotland and the North 


The Scottish iron and steel works, like all 
others in Great Britain, are now indicating lengthy 
dates of delivery for new orders. The production 
has been sharply increased compared with that of a 
year ago, and the outputs are being maintained. 
Some improvement has been noticeable recently in 
the plate position as a result of some reorganisation 
that has taken place at the plate mills, and the 
tendency for delivery dates for plates to become 
prolonged appears to have been checked. There is 
a huge demand for plates of all descriptions and 
large tonnages are passing to the shipyards. The 
demand for light plates is particularly noticeable 
and, in addition to the shipyards, heavy quantities 
are also being taken up by the tank makers, loco- 
motive builders, and heavy engineers. Consider- 
able quantities of armour plate are being produced 
and are ing immediately into consumption. 
The pressure for stee] bars is unrelaxed and comes 
in a large measure from the engineering works 
engaged upon war work. The munition makers are 
also ing up large quantities of shell steel, and 
at the moment this is one of the features of the 
position. The volume of business in structural 
steel has increased to considerable proportions and 
there is a strong demand for shipbuilding se :tions. 
Business in heavy joists is moderate, although it is 
on a heavier scale than at the end of last year. The 


.| Scottish re-rolling industry is kept fully employed 


and recently there has been an increase in the 
pressure from consumers to obtain small angles. 
These are now chiefly rolled from shell discard steel. 
Small bars are in steady request, whilst there is an 
increasing demand for reinforcing rods. The steel 
works have provided large quantities of semis and 
the re-rollers appear to be able to obtain adequate 
supplies. Some of the semis distributed, however, 
are from stocks of imported materials. There has 
been no easing of the pressure upon the Lancashire 
steel works. Locomotive, boile:, and tank makers 
are taking up large tonnages of plates, whilst there 
is a steady and insistent call from the shipyards. 
A big business is also passing in steel bars. The 
engineering industry requires large-diameter bars 
on @ heavy scale, and there is also a steady call for 
bright steel bars. The demand for colliery steels, 
including roofing bars, arches, &c., is persistent and 
good quantities are being produced. The call for 
alloy steel shows no sign of relaxing. 


Iron and Steel Scrap 


The chief characteristics of the iron and 
steel scrap market have not changed much during 
the past few weeks. There is a strong demand for 
certain classes of the better qualities, whilst other 
descriptions are in poor request owing to the large 
quantities which are held by consumers. There is a 
large volume of business passing in good heavy mild 
steel scrap cut to furnace sizes, but the rather tight 
conditions which existed a short time ago in material 
cut to foundry sizes have become rather easier. The 
wagon permit label position appears to have 
improved and the labels are being more freely 
issued. «Large tonnages of first-class basic steel 
scrap are passing into consumption. The production 
of bundled steel scrap and hydraulically compressed 
steel shearings is steadily absorbed by the con- 
suming works, whilst there are plentiful supplies of 
mild steel turni Good heavy turnings are 
quickly taken up, but light and bushy descriptions 
are in poor demand. There has been some improve- 
ment in business in light scrap, but the supply is 
still in excess of the demand. The drive for railings 
has yielded substantial tonnages, but in Scotland 
some districts which have not been included in the 
drive are now yielding good quantities. Heavy 
machinery cast iron scrap is not in liberal supply, 
and some ironfounders complain of the difficulty in 
obtaining their full requirements. Good cast iron 
machinery scrap in cupola sizes has a fairly strong 
demand. Heavy wrought iron scrap is reaching the 
forges in considerable quantities and merchants have 
little difficulty in disposing of their holdings. The 
demand for compressed basic bundles is quiet, 








although this may be partly the result of the holding 
back of delivery instructions. 
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Rail and Road 


HoME-GROWN Pir Props.—1,199,918 tons of pit 
props taken from Scottish forests were forwarded to 
collieries in Great Britain by the L.M.S. Railway 
during the last twelve months. This is more than 
half of the total tonnage imported from overseas 
during the pre-war years. 


ATLANTIC AND Pacrric LINK IN Borrv1a.—The 
Government of Bolivia is to construct a 400-mile 
highway to connect the highland city of Cocha- 
bamba with Santa Cruz, in the interior valley region. 
This highway will provide the final link in the muct - 
discussed 2500-mile transcontinental rail and road 
route connecting the Brazilian port of Santos on the 
Atlantic with the Peruvian port of Arica on the 
Pacific. 

South America SHoRT oF Raits.—There are 
great difficulties in getting steel rails to South 
America, and the general manager of the Central 
Brazil Railway has issued instructions for all line- 
side fencing to be examined for serviceable rails 
for extensions and main line replacements. Where 
such rails are unserviceable for main running lines, 
they will be used in sidings, and the good rails thus 
released will be used elsewhere. 


Tue REvaMPING OF BaLpwins.—“ Revamping” 
appears to be a term used in America for a change 
over to war production. An example is provided by 
the Baldwin Locomotive Works, which is revamping 
its products to suit changing conditions of warfare. 
Its Southwark division is now making steering 
gears for ships, elevators for aircraft carriers, and 
catapults for aeroplanes. A year ago the machine 
tool equipment was making hydraulic presses, 
bending rolls and piercing presses for large shells, 
and draw benches. Tank production has changed to 
include the manufacture of several types of tanks, 
each one fulfilling a definite requirement in a 
modern army. 

A Rattway TO RuBBER.—The 228-mile Madeira- 
Mamore Railway in the interior of tropical Brazil, 
which was built at the height of the Amazon rubber 
boom thirty years ago, looks likely to get into the 
news again. The railway was started in 1907 and 
completed in 1913 after six years of extremely 
difficult construction through the jungle. Originally 
built to by-pass rapids and cataracts along the 
Madeira and Mamore rivers, tributaries of the 
Amazon, about 2000 miles up the Amazon River, 
the road has a single track of 1 m. gauge and uses 
steam locomotives. It may now prove of vital 
importance in the co-operative inter-American pro- 
gramme for the development of rubber resources in 
South America. 

A Ratt PuLLER.—America is pulling up much of 
its obsolete tram rails for remelting and to facilitate 
the work a firm of engineers at Birmingham, Ala., 
has adopted a power shovel, which exerts a 30-ton 
pull. An A frame with block and tackle is attached 
to the end of the boom, and two I beams are placed 
parallel with the rail to be pulled, about Qin. there- 
from on each side. The A frame presses the I beams 
securely against the paving, which is sheared off 
as the rail is pulled up. A pull is made on the rail 
about every 8ft. or 10ft., and because the rails are 
welded together, they are cut off in 25ft. to 30ft. 
lengths, suitable for handling. Some 4050 tons of 
rail have been salvaged in Birmingham, with the 
puller operating at the rate of more than half a mile 
per day. 

TRANSPORT IN THE ARGENTINE.—Transport and 
communication problems are increasing in import- 
ance in Argentina as a result of difficulties arising 
from the war. The Foreign Commerce Weekly, the 
official publication of the United States Depart- 
ment of Commerce, says that because of wartime 
restrictions on the importation of steel, the Central 
Argentine Railway is experiencing serious diffi- 
culties in the matter of obtaining materials neces- 
sary for renewal and equipment. Even with rigid 
economy, the utilisation of second-hand materials, 
and the use of locally manufactured articles, the 
company is faced with the possibility of having to 
curtail its services unless some means can be found 
to replenish the stocks of wheels, axles, and other 
essential spare parts. Loca! traffic difficulties are 
also prominent in Argentine economy. Recently a 
double-deck tramear was placed in experimental 
service by the City of Buenos Aires Transport 
Corporation. This was an interesting development, 
since there are comparatively few places outside 
Great Britain where double-deck trams are in uSe. 
The experimental vehicle in Buenos Aires has a 
seating capacity of seventy-two and is working on 
a road feeding an underground station. The tram 
is of the double-bogie type, collecting power from an 
overhead trolley arm. Its dimensions are 36ft. in 
overall length, 8ft. in overall width, and 15}ft. 


in height from rail level, excluding trolley arm. The 
Argentine authorities are also endeavouring to 
meet local traffic congestion which has developed 
owing to the curtailment of the suburban train 
service. Steam trains are to be replaced partly by 
diesel units and the capacity of the trains is to be 
increased to the maximum number of coaches per- 
mitted. Public notices request passengers to travel 
during non-rush hours in order to relieve congestion 
and important changes have been made in the rail- 
way schedule for holiday periods. 


Air and Water 


SHIPPING COMPANIES AND AVIATION.—Answering 
a question recently in the House of Commons, Sir 
Archibald Sinclair, the Secretary of State for Air, 
said three shipping companies have asked for 
authority to operate air services from this country 
after the war; and a fourth has asked for an assur- 
ance that shipping companies will be allowed to 
participate in post-war air transport developments, 

Light AtLoys In Saie Construcrion.—A 
research scholarship of the value of £400 per annum 
and tenable for two years has been offered by the 
Wrought Light Alloys Development Association to 
encourage and facilitate research in the application 
of light alloys to ship construction. The scholarship 
will be administered by a committee of the Institu- 
tion of Naval Architects, and it is hoped to make the 
award in September, 1943. Full particulars of 
entry, which closes on July 31st, can be obtained 
from the Secretary, Institution of Naval Architects, 
10, Upper Belgrave Street, London, 8.W.1. 


WaTER CONSERVATION IN SOUTHERN RHODESIA. 
—Great developments in: national planning for the 
conservation of soil and water are envisaged by the 
Government of Southern Rhodesia. The Minister 
of Agriculture, Captain F. E. Harris, declared in a 
recent speech that when the war finished, technical 
staffs now serving in East and West Africa and the 
Middle East would become available for this 
important work, which would also absorb large 
numbers of returned soldiers—European, coloured, 
and African. He hoped the scheme would be a 
national undertaking of great magnitude, whereby 
every river and stream would be traced from its 
source and, where feasible, restrained and deepened 
by weirs and dams. The water thus conserved could 
be made available to farmers on easy terms, enabling 
them to grow crops under irrigation. 


INDUSTRIALISATION OF SOUTHERN RHODESIA.— 
The need for the industrialisation of Southern 
Rhodesia was emphasised by the Minister of Mines 
and Public Works, Colonel Lucas Guest, when open- 
ing the Iron and Steel Commission’s Laboratory in 
Bulawayo, which will probably expand into a 
National Physical Laboratory. The Government 
was convinced, he said, that industrialisation was 
the only means whereby rapid development was 
possible. The Minister considered that industrial 
interests in the United Kingdom would probably 
not be averse to industrial development in the 
outposts of the Empire after the war, and might 
even co-operate. Cheap electric power was essen- 
tial, and it was believed that the establishment of a 
hydro-electric undertaking at Kariba Gorge, on the 
Zambesi River, about 200 miles below the Victoria 
Falls, would contribute greatly to the successful 
establishment of industries, particularly for process- 
ing base minerals. 


Personal and Business 


Tue L.N.E. Ramway announces that Mr. R. C. 
Rattray, district engineer, Glasgow, has been 
appointed assistant to chief engineer (development). 


Proressor E. R. HonpELInK has been elected 
Chairman of the Technical Advisory Committee on 
Inland Transport, Allied Post-war Requirements 
Bureau. 

THe Mrnistry oF AIRCRAFT PRODUCTION 
announces that Sir Walter Smiles has relinquished 
his appointment as Regional Controller for Northern 
Ireland. Mr. Scott, Secretary to the Ministry of 
Commerce, Northern Ireland, will in future act as 
representative of the Ministry of Aircraft Produc- 
tion, in addition to his duties as Regional Con- 
troller of the Ministry of Supply. 

Rusery Owen (WarrineTon), Ltd., has con- 
tracted to acquire the assets and goodwill of the 
general engineering division of Rubery Owen Messier, 
Ltd., of Liverpool Road, Sankey, near Warrington. 
Control of the company will be held by Rubery 
Owen and Co., Ltd., of Darlaston, Staffs. Rubery 
Owen Messier, Ltd., will continue to operate its 


having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monday, March 15th.—Technical College, Bradford, 
* Ball and Roller Bearings with some Reference to 
Textile Machinery Applications,” C. 8. Clarke, 
6.30 p.m. 
Chartered Surveyors’ Institution 
Wednesday, March 17th.—12, Great George Street, West- 
minster, S.W.1. ‘‘ Schedule Contracts: Are They 
in the Best Interests of the Building Industry ?» 
E. C. Harris. 5.30 p.m. 
Institute of Industrial Administration 
To-day, Saturday, and Sunday, March 5th, 6th, and 71th, 
—Waldorf Hotel, Aldwych, W.C.2. Conference on 
Training for Industrial Management. 4.30 p.m. 
(Friday), 10 a.m. (Saturday and Sunday). 


Institute of Marine Engineers 
Friday, March 12th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. 11.30 a.m. 
Tuesday, March 16th. 85-88, Minories, E.C.3. ‘ Crew 
Accommodation in Merchant Ships,”’ J. E. Church. 
5.30 p.m. 
Institute of Transport 
Saturday, March 13th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. “ Con- 
ditions of Service in the Goods Road Transport 
Industry,” C. F. King. 2.15 p.m. 
Institute of Welding 
Wednesday, March 10th.—Scotrish Brancu: Ca’doro 
Restaurant, Union Street, Glasgow. ‘‘ Welding Pre- 
fabrication of Ships and other Structures,” J. 
Wright. 5.45 p.m. 


Institution of Automobile Engineers 

Saturday, March 13th.—N.W. CENTRE: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Social and Economic 
Responsibilities of the Automobile Engineer,” D. H. 
Smith. 2.30 p.m. 

Sunday, March 14th.—LonpvoN GrapvuaTEs: 12, Hobart 
Place, 8.W.1. ‘*‘The Development of Gear-boxes 
and Gearless Transmissions,” T. H. Millward. 3 p.m. 

Institution of Civil Engineers 

Saturday, March 13th.—S. Waxes Assoc.: 8. Wales Inst. 
of Engineers, Park Place, Cardiff. ‘* The Construc- 
tion of Bases for Roads and Aerodromes, Using 
Local Aggregates and Soils,”” A. H. D. Markwick and 
H. 8. Keep. 3.15 p.m. 

Institution of Electrical Engineers 

Tuesday, March 9th.—ScottisH CeNTRE: Royal Tech- 
nical College, Glasgow. ‘‘A Recent Ultra Short- 
wave Radio Installation,” F. E. Bland. 6.30 p.m. 

Wednesday, March 10th.—TraNsmission SECTION : 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ The 
Ventilation of Sub-stations,” F. Favell and E. W. 
Connor. 5.30 p.m. 

Saturday, March 13th—N. Miptanp CENTRE: Great 
Northern Hotel, Leeds. ‘‘ Bus-bar Protection: A 
Critical Review of Methods and Practice,” M. 
Kaufmann and W. Szwander. 2.30 p.m. 

Monday, March 15th—Lonpon StupEents: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Notes on 
Thermal Power Station Performance,” M. N. 
Karaosman and G. T. Shears. 7 p.m. 

Tuesday, March 16th.—WrtreLess Section: Savoy 
Place, Victoria Embankment, W.C.2. Discussion, 
“Factory Testing of Radio Equipment,” opened 
by F. L. Hogg. 5.30 p.m. 

Institution of Production Engineers 

Friday, March 12th.—Mancuester Section: Mech- 
anics’ Institute, Crewe. ‘“‘ Defects in Steel: Their 
Causes, Detection, and Consequences,” R. W. 
Bailey. 7.15 p.m. 

Junior Institution of Engineers 

To-day, March 5th.—39, Victoria Street, 8.W.1. ‘* Wind- 

mill Sails,” Rex Wailes. 5.30 for 6 p.m. 

Friday, March 12th.—39, Victoria Street, 8.W.1. ‘‘ The 
Production of High-explosive Shells,” H. M. Lees. 
5.30 for 6 p.m. 

Liverpool Engineering Society 

Wednesday, March 10th.—Municipal Annexe, Liverpool. 

“Economy in the Use of Steam,” A. Milnes. 6 p.m. 
Manchester Geological and Mining Society 
Tuesday, March 9th.—Queen’s Chambers, John Dalton 
Street, Manchester. Ordinary meeting. 2.45 p.m. 

Newcomen Society 

Wednesday, March 10th.—Chartered Inst. of Patent 

Agents, Staple Inn Buildings, W.C.1. ‘ Sketch of 

the History of Refrigeration,” Eng.-Capt. E. C. 

Smith. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Wednesday, March 10th.—StupEent Section: Bolbec 

Hall, Newcastle-upon-Tyne. “ Scientific Aspects of 

Production,” W. G. Brown. 6.45 p.m, 

Friday, March 12th.—Mining Institute, Newcastle-upon- 

Tyne. ‘‘ Structural Design of Oil Tankers,” J. L. 

Adam. 6p.m. 

Royal Society of Arts 
Monday, March 15th—John Adam Street, Adelphi, 
W.C.2. ‘‘ The Boiler-house,” E. L. Luly. 1.45 p.m. 
Sheffield Metallurgical Association 
Saturday, March 6th.—198, West Street, Sheffield. 
“‘Molybdenum High-speed Steels with a Note on 








aircraft division. 


Tipped Tools,’ H. W. Pinder. 2.30 p.m. 
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A Seven-Day Journal 


Engineering Wages 

Ar the joint meeting of the Engineering and 
Allied Employers’ National Federation and the 
engineering trade unions, which took place on 
Monday afternoon, March 8th, the negotiations 
referred to in our last week’s Journal note were 
continued, but the parties failed to agree. At 
the close of the meeting the engineering union 
representatives informed the employers that 
they would report the position to Mr. Ernest 
Bevin, the Minister of Labour, with a view to 
the reference of the dispute to the National 
Arbitration Tribunal. It is stated that any 
strike action is not under consideration, and 
that an endeavour will be made to facilitate an 
early hearing of the case. It will be recalled 
that the unions first asked for an all-round 
increase of lls. a week in wages, an increase 
equal to 33 per cent. of the wage rates of all 
plain time workers, and a restoration of the 
overtime, night shift, and Sunday work con- 
ditions to what they were before June, 1931. 
As recorded in last week’s note, the employers 
put forward an offer on February 19th of an 
additional 6s. a week to all plain time workers, 
with a variation of the earnings of the lower- 
paid piece workers, and a consolidation of 20s. 
of the war bonus in the base rate wages. It 
was pointed out that workers enjoying high 
premium earnings of 50 per cent. and upwards, 
against the 25 per cent. secured by agreement, 
would receive no extra cash now, but that their 
relative position would be much enhanced 
against peacetime. Marginal workers’ pay com- 
ing between the two extremes would be adjusted 
on a tapered schedule in order to ensure that 
they would not suffer in comparison with plain 
time workers. In addition, all workers would 
be entitled to one week’s holiday per annum 
with pay—equivalent to about 1s. 63d. per 
man per week. Later, we understand, the 
unions presented a revised claim to the em- 
ployers, but the terms of that claim have not 
been so far disclosed. 


London Midland and Scottish Railway 


In the course of his chairman’s address at 
the twentieth annual general meeting of the 
London Midland and Scottish Railway Com- 
pany, which took place at Euston Station on 
Friday, March 5th, Sir Thomas Royden said 
that the locomotive position remained one of 
the company’s major problems. While there 
was an improvement in the available stock of 
locomotives during 1942, compared with the 
previous year, the position continued to be 
difficult, owing to the increased volume of 
traffic. Further steps had been taken to increase 
the stock available by reducing the time loco- 
motives were under and awaiting repair, both 
in the workshops and motive power sheds. 
Nevertheless, at times it had been necessary 
to postpone the working of freight trains in 
order to release the locomotives which were 
required for special purposes. It had also been 
necessary to replace high-powered locomotives 
employed on normal trains by less powerful 
types. The operation of inter-company control 
of wagons and the pooling of privately owned 
wagons had, with the co-operation of the colliery 
associations, made possible a national scheme for 
providing on an equitable basis the supply of 
wagons to collieries. From that scheme had 
developed the carriage of coal in block train 
loads from the producing to the receiving areas, 
thereby avoiding in a large measure the use of 
marshalling yards and reducing the time on the 
journey. Running, terminal, and private siding 
facilities were constantly under review, with 
the object of improving the turn-round of 
wagons. As a result of the campaign the 
number of wagons standing under load for 
more than forty-eight hours had shown an 
appreciable decrease. Much had been accom- 
plished jn the drive for fuel economy and 
efficiency. In the research department atten- 
tion had been given to the detection of flaws 
in axles, and the chief mechanical engineer was 


collaboration with the Department of Scientific 
and Industrial Research, the chief engineer had 
examined the performance of various types of 
concrete sleeper for use in place of timber. 
With a new and composite material, such as 
reinforced concrete, it had been found that more 
accurate knowledge of the stresses to be 
resisted both by the steel and the concrete was 
essential. It is announced by the company 
that Mr. George L. Derbyshire, lately chief 
officer for labour and establishment, has been 
appointed vice-president. 


Taxation and Industry 

On Thursday, March 4th, a joint deputation 
representing the Association of British Chambers 
of Commerce and the Federation of British 
Industries met the Chancellor of the Exchequer 
and put forward views on the taxation of 
industry. Mr. F. R. M. de Paula, the Chairman 
of the F.B.I. Taxation Committee, submitted 
that the retained profits of businesses should not 
be subjected to the full rate of tax. Having in 
view, he said, that a high rate of taxation was 
in prospect, and savings which in the past had 
provided a flow of fresh capital into industry 
and business could not be counted on in the 
future, it was urgently necessary to enable 
businesses to some extent to provide this finance 
themselves. Speaking for the Association of 
British Chambers of Commerce, Mr. F. Bower 
said that profits as computed for taxation 
purposes were nearly always on a higher level 
than the same profits as they appeared to the 
commercial man. Proper depreciation ought 
to be allowed for buildings, patents, trade- 
marks, and preliminary and development 
expenses of no permanent value. Mr. Bower 
also dealt with some of the anomalies arising 
from the Excess Profits Tax. It was felt, he 
said, that this tax bore most hardly on those 
concerns which had no profit standard, because 
of bad experience during the standard period. 
It was suggested that the substituted standard 
permitted by the Act was unduly restricted. 
The Board of Referees under the Act was 
empowered to grant a substituted standard, 
but it was severely restricted by a percentage 
on the capital employed. Mr. Bower suggested 
that this percentage ought to be increased by 
2 per cent., thus bringing the rate into line 
with that already allowed in the case of new 
capital. In his reply, the Chancellor of the 
Exchequer said that he fully appreciated the 
anxieties which the deputation had expressed 
with reference to the post-war position, and he 
assured the deputation that he would give 
careful consideration to their representations. 


London and Home Counties Joint 
Electricity Authority 

At a meeting of the London and Home 
Counties Joint Electricity Authority, which 
took place on Friday, March 5th, a report of 
the General Purposes Committee was approved, 
which recommends the transfer to public owner- 
ship of all electricity undertakings in the 
Authority’s district. By bringing all the under- 
takings into the ownership of one competent 
public authority, representative in its constitu- 
tion, and by reconstructing the finances of the 
industry on lines suggested, it is stated that the 
way will be opened to bring about all the reforms 
which in recent years have been regarded as 
necessary for enabling the electricity supply 
industry to carry out its real function. The 
district supplied by the Authority is described 
as by far the largest urban area in the country, 
which, taken as a whole, would provide satis- 
factory conditions for the development of the 
largest and finest electricity supply service in 
the world. Although unification is urgently 
called for, there are stated to be no less thna 
seventy-five separate undertakings in the area. 


transport services. It provides for a recon- 


improved service, and the availability of supply, 
fittings, and apparatus throughout the district, 
at rates which the poorest could afford, would 
be the industry’s great contribution to post- 
war planning. In the view of the Authority, 
the schemes put forward by the Committee 
might be applied nationally, with compara- 
tively slight modifications. 


Engineering and Allied Employers’ 
National Federation 


On Monday, March 8th, it, was announced 
by the Engineering and Allied Employers’ 
National Federation that Mr. Greville S. 
Maginness has been appointed President of the 
Federation to succeed Mr. George Bailey, 
director of Metropolitan-Vickers and associated 
companies, who has so well served the Federa- 
tion during the last three years. Mr. Maginness, 
who has had an exceptionally wide experience 
in industry and commerce, is a native of Ply- 
mouth, and comes of naval stock. For a number 
of years he has been President of the Russo- 
British Chamber of Commerce. He is President 
of the Machine Tool Trades Association, chair- 
man of the Churchill Machine Tool Company, 
Ltd., of Manchester, chairman of Roneo, Ltd., 
of London and Romford, and a director of Tube 
Investments, Ltd., of Oldbury, Birmingham 
(associated with Stewarts and Lloyds, Ltd.) ; 
he is also chairman of Associated British 
Machine Tool Makers, Ltd. Mr. Maginness is 
a member of the Grand Council of the Federa- 
tion of British Industries and of the Industrial 
Panel of the Ministry of Production. He is 
actively interested in the Manchester District 
Engineering Employers’ Association and before 
going to Manchester took equally active 
interest in the affairs of Engineering and Allied 
Employers’ Association (Birmingham, Wolver- 
hampton, and Stafford District). 


London and North-Eastern Railway 


In the course of his chairman’s address at 
the annual meeting of the London and North- 
Eastern Railway Company, which took place 
in London on Friday, March 5th, Sir Ronald W. 
Matthews spoke of the reorganisation of the 
civil engineering work of the company and the 
appointment of Mr. J. C. L. Train as the com- 
pany’s first chief engineer. The concentration 
of responsibility in the hands of one chief engi- 
neer was, he said, highly desirable, in view of the 
important new works which were being carried 
out for essential war purposes, and the appoint- 
ment would become even more important when 
the time came to consider the problems of 
reconstruction, replanning, and development, 
which would confront the railway in the future. 
Referring to the passenger traffic and train 
services, Sir Ronald said that passenger traffic 
had continued at a high level throughout’ the 
year. In order to conserve locomotive power 
and fuel, services had been curtailed wherever 
that could be done without affecting essential 
travel, but the volume of long-distance travel 
had severely taxed the capacity of the com- 
pany’s main line services. Those, he added, 
could not be augmented, owing to the demand 
made by heavy freight traffic on the company’s 
stock of powerful locomotives. Towards the 
end of last year a number of American-built 
freight engines had been received in this country 
and they had already proved their worth in 
handling some of the heaviest freight trains. 
Speaking of the future of railways, Sir Ronald 
stressed the importance of initiative, and said 
that this war had proved, if any proof were 
necessary, the essential part that railways 
must play in the life of all civilised nations. It 
had proved, too, that so far as this country was 
concerned our railways were able to carry effi- 
ciently a much greater volume of traffic than, 


The scheme put forward applies the principles|as a result of the archaic restrictions and 
adopted for the metropolitan water supply and| regulations by which they had been fettered, 


they were able to acquire in the pre-war years. 


stituted Electricity Board and the transfer to | That fact, he concluded, would not be allowed to 
it of all the undertakings within the district. | pass unnoticed, however the country’s transport 
Following the accepted lines of public policy, | services might have to be recast in order to 








now installing apparatus for the routine testing 
of axJes in the various carriage works. In 





the new Authority would develop a much 


meet post-war requirements. 


THE ENGINEER 





Marcu 12, 1943 


—— 
—— 








The Alaska Highway 


By E. E. RUSSELL TRATMAN 
No, I 


A NOTABLE accomplishment of American 
military and civil engineering in 1942 was 
the construction of a road, 1671 miles in 
length—1800 miles with spurs—in less than 
six months through the wild, rugged, moun- 
tainous, and almost unexplored region of 
Alaska and North-Western Canada, in order 
to give the United States its first road con- 
necting the main continental area with its 
hitherto isolated territory of Alaska. Since 
the greater part of the length of this road 
lies within Canada, it has been called the 
* Alean Highway.” However, it was 
planned, surveyed, built, and financed by 
the United States Government, through the 
War Department (Corps of Engineers of the 
United States Army) and the Public Roads 
Administration. The engineer regiments 
were supplemented by the forces of American 
and Canadian contractors. 

The view in Fig. 2 is characteristic of the 
greater part of the route, as cleared through 
deep forest and ready for the gravel surfacing 
to make it practicable for heavy motor lorry 
traffic. A map of the route of the Alaska 


Highway, showing the points mentioned in 


the following description of the road and its 
construction, is given in Fig. 1. 

When the United States Government 
purchased Alaska from Russia in 1867, this 
new possession was more isolated from the 
continental area—although actually on the 
mainland—than are Porto Rico and Hawaii 
to-day. Its southern boundary was separated 


from the United States by a long stretch of 


Canada fronting on the Pacific Ocean and 
extending northward from the international 
boundary on the 49th parallel. Since there 
were no roads, the territory was inaccessible 
by land. Access by water was endangered 
by a stormy sea and heavy fogs, together with 


an inhospitable shore line faced by a chain of 


innumerable islands and having narrow deep- 
water inlets or channels—termed canals— 
which extend far inland. Coastal navigation, 
therefore, is hazardous. 

With the gradual development of the 
territory and its commerce, access by water 
to a series of ports became fairly established, 
and in time this was supplemented by air 


transport. But still there was no access by 


land. Projects for a connecting road were 
put’ forward from time to time, during the 
next sixty years, but since such a road would 
have to be built through a foreign country 
and across a wild and difficult region, none 
of these projects passed beyond the paper or 
promotional stage. 

The purchase of Alaska was mainly a 
matter of political policy, the United States 
Government not wishing that a powerful 
and possibly unfriendly Asiatic neighbour 
should maintain a foothold on the American 
Continent. It seems that Canada was not 
much interested. In fact, British Columbia, 
fronting on the Pacific Ocean, was not a part 
of Canada until 1871. The purchase was 
proposed as far back as 1859, but was shelved 
during the years of the Civil War. The 
country was unexplored, except by trappers 
and hunters, and its principal trade was in 
furs. The price paid, 7,200,000 dollars, or 
£1,800,000 at to-day’s rating, was considered 


in many quarters to be exorbitant ; but in 
later years, what with the gold discovery of 


1896 and the developments in furs, minerals, 
timber, fishing, canning and mining, that 
price has been returned a hundredfold. In 


fact, the total production of 1941 alone was 
valued at 61,000,000 dollars, or £15,250,000. 

Alaska is the largest of the United States 
territories, with an area of nearly 600,000 
square miles. It was governed through the 
War Department until 1877, and then by the 
Treasury Department, but was made a 
territory in 1884. It was given the right to 





have a representative or “delegate” in 


Portland Canal—or channel—at 54-40 North 
latitude, for 10 marine leagues (about 
30 miles) to where the 56th parallel cuts the 
mainland coast. Thence it runs approxi- 
mately northward from peak to peak of a 
range of mountains paralleling the coast at 
a distance of some 30 miles, as far as the 
noted Chilcoot Pass, thus separating Alaska 
from British Columbia. The line runs then 
south-west almost to the coast and then 
north-west to Mount St. Elias. From that 
point it runs as a straight line on the meridian 
of 141 North to the Arctic Ocean, thus 
separating Alaska from the Yukon Territory 
of Canada. 

The north, west, and south boundary lines 
are off the coasts of the Arctic Ocean, Bering 
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Congress in 1906, and was granted a territorial 
Legislature in 1912. Its population of 30,000 
in 1867 had increased to 53,000 in 1920, and 
to 72,500 in 1940. With the new activities 
due to the defence programme this figure was 
increased to an estimated 80,000 in 1941. 
The capital city is Juneau, near the port of 
Skagway. The central and principal com- 
mercial city is Fairbanks, in the interior. 
After this change in the ownership of 
Alaska, the boundaries of the new territory 
had to be defined, but there arose a strong 
dispute with Canada over the location of the 
eastern limit. These disputes were settled 
in 1903 by an arbitration board representing 
the United States, Canada, and Great Britain. 
Its decision mainly endorsed the claims of 
the United States Government. As thus 
defined, the limits start from Cape Munoz 





and extend eastward and inland along the 


Strait, and Bering Sea, the west line passing 
through the middle of the strait, which at its 
narrowest point is only 54 miles wide between 
the United States (Alaska) and Asiatic 
Russia. The boundary also includes the 
chain of the Aleutian Islands, which extends 
south-west towards Paramushira, the outpost 
island of the Japanese empire. It will be 
seen that the territory of Alaska consists of 
three divisions : (1) the mainland, practically 
rectangular ; (2) the narrow southern strip, 
or “‘ panhandle,” between British Columbia 
and the coast ; and (3) the long chain of the 
Aleutian Islands. Below the “ panhandle ” 
the coastline of British Columbia continues 
south to the United States boundary on the 
49th parallel, about 40 miles south of the city 
of Vancouver, British Columbia. The general 
geographical situation is shown in the map, 





Fig. 1; which will be referred to later. . 
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There are several hundred miles of roads 
and trails within the territory, and an auto- 
mobile road extends from Valdez, on the 
coast, to Big Delta and Fairbanks, with a 
branch to Chitina. A road is also under con- 
struction from Haines, near the port of 
Skagway, to White Horse, on the Yukon 
River. The Alaska Railroad, owned and 
operated by the United States Government, 
connects the ports of Seward and Anchorage 
with Fairbanks, 470 miles, and has a 32-mile 
branch to the Matunaska coalfields. Two 
other railways are the Copper River and 
North-Western Railroad, from the port of 
Cordova to Chitina and Kennecott, 195 miles, 
serving copper mines; and the White Pass 
and Yukon Railroad, from the port of 


FIG. 2—CLEARING FOR 


Skagway to White Horse, on the Yukon 
River, 112 miles. This last line, of 3ft. 
gauge, with gradients of 4 per cent. and curves 
of 22 deg., or 260ft. radius, has been leased 
by the United States Army to aid in forward- 
ing construction equipment and supplies for 
work on the new Alaska Highway. It is 
operated by the Army’s Military Railway 
Service, whose organisation was described in 
THE ENGINEER of October 2nd, 1942; page 
280. 

In 1930 the U.S. Congress authorised the 
President to have a study made for a highway 
to connect the north-western states with 
Alaska. He appointed a commission, which 
reported in 1933 that such a road was 
feasible. In August, 1935, Congress enacted 
a law authorising the President to negotiate 
with the Government of Canada for an agree- 
ment for construction of such a road. The 
U.S. Department of State, however, could 





get no co-operation from that Government, 
which showed no interest in the matter at 
that time, and—according to report—con- 
sidered that it might even aid an invasion of 
Canada from the Pacific. The Government 
of British Columbia was more favourably 
inclined, but the United States Government 
could not negotiate with a Provincial 
Government. 

Then in 1938 Congress passed an Act 
authorising the appointment of the Alaska 
International Highway Commission, with 
power to communicate with any similar 
organisation in Canada in regard to the survey 
and construction of a road. A Commission 
was appointed in Canada, but with power 











so limited that all it could do was to report 


THE ALASKA HIGHWAY 


that the project was feasible. But with the 
opening of the war with Japan there was a 
direct change in the attitude of both the 
American and the Canadian Governments. 
Following the prompt blocking of the Pacific 
Ocean and coastal shipping routes by the 
activities of Japanese raiders and sub- 
marines, an Alaska Highway for military 
transport purposes became of the utmost 
importance. After negotiations with the 
Canadian Government as to an agreement 
concerning the grant of land and the financing 
of the project, since 1200 of the 1600 miles 
would be in that country, the U.S. Congress 
passed an Act in 1942 authorising the expendi- 
ture of 25,000,000 dollars—£6,250,000—for 
construction work in Canada. 

Under the agreement arrived at between 
the two Governments, in March, 1942, -the 
United States agreed to the following: 


for its engineer troops; (2) to provide for 
the completion of this road in the shortest 
possible time, under contracts to be let by 
the United States Public Road Administra- 
tion to American and Canadian contractors ; 
(3) to maintain that part of the route within 
Canada in proper condition for six months 
after the close of the war ; and (4) upon the 
termination of the war that some part of the 
route to become a part of the highway system 
of Canada. On the other hand, Canada 
agreed to the following conditions: (1) to 
acquire the necessary land or right of way ; 
(2) to waive import duties, sales taxes, licence 
fees, and other similar charges on equipment 
and supplies for the work, and also on the 
personal effects of American persons or cor- 
porations engaged on the construction or 
maintenance of the road; (3) to facilitate 
the entry of United States citizens to work 
on the road ; (4) to permit those in charge of 
the work to obtain timber, rock, and gravel 
from Government lands along the route ; 
and (5) to prevent any discrimination against 
the United States in civilian use of the road. 

In the consideration of alternative routes 
for the Alaska Highway there were diverse 
opinions. The Alaska International Com- 
mission of the United States favoured a route 
from Prince George, British Columbia, and 
following in general along the west slope of 
the coastal range, in order to serve the 
Alaskan ports. This route is indicated by the 
line B—B on the map, Fig. 2. On the other 
hand, military authorities favoured a more 
inland route, along the eastern slope and 
about 200 miles from the coast line, as being 
less exposed to air raids and also as connect- 
ing a series of airfields established by the 
Canadian Government. This, the adopted 
route, is marked A—A on the map. The 
military aspect of the project was of more 
immediate importance. Furthermore, while 
this first road will be useful for civil as well 
as military traffic, the post-war development 
of Alaska and Canada would undoubtedly 
require other main longitudinal roads, and 
also lateral roads. A third alternative route 
is shown at C—C. For post-war activities, 
wnder consideration, there is a proposed 
extension of 500 or 600 miles westward from 
Fairbanks to the port of Nome, south of the 
Bering Strait. 

The route, as finally adopted and built, 
shown at A—A on the map, begins at Dawson 
Creek in British Columbia, which is the 
terminal or railhead of the Alberta Northern 
Railway, 495 miles long, whose initial point 
is Edmonton, Alberta, an important city 
served by both the-Canadian National Rail- 
ways (Government line) and the Canadian 
Pacific Railway. This 495-mile branch, 
owned and operated jointly by the two 
systems, is of rather rough construction, but 
has been able to handle the heavy traffic 
suddenly imposed upon it by the construc- 
tion of the Alaska Highway. From Dawson 
Creek the route proceeds north or north-west 
through Canadian territory to Fort St. John, 
Fort Nelson, Watson Lake, White Horse, 
and Kluane, these places having the airfields 
already mentioned, as established by the 
Canadian Government. Some 20 miles 
beyond Kluane Lake it crosses into Alaska, 
and proceeds through Big Delta to Fairbanks, 
its objective point. 

At Big Delta, 88 miles from Fairbanks, 
the new road connects with the Richardson 
Highway, a main road built a few years ago 
from the port of Valdez to Fairbanks, and 
having a branch to Chitina on the Copper 
River and North-Western Railroad. From 
Big Delta, therefore, a spur of the new road 
turns south to strike the Richardson High- 
way, again at Gulkana, 136 miles, and 131 





(1) to make surveys and build a pioneer road 


miles from Valdez. Another new road is 





206 


THE ENGINEER 


Marcu 12, 1943 








being built from the port of Haines, 175 
miles northward to Champaigne, a point on 
the Alaska Highway. Its purpose is to 
supplement the White Pass and Yukon Rail- 
way in handling supplies for the improvement 
and maintenance work on the Alaska High- 


way. 

An apparently unfavourable feature of the 
adopt route is that its initial point, 
Dawson Creek, has no adequate highway 
approach from the south, full reliance being 
placed on the Alberta. Northern Railway. 
The engineer corps of the United States 
Army, however, has already made surveys for 
a road westward from Dawson Creek to 
Prince George, about 300 miles, and the 

building of such a road has been considered 
by the provincial highway department of 
British Columbia, This town is on the main 
line of the Canadian National Railways and 
also on a highway route extending south to 
the United States. From Seattle and 
Tacoma, two important American cities on 
the Pacific coast, the distance would be about 
630 miles to Prince George and 930 miles to 
Dawson Creek. 

It must be borne in mind that for heavy 
traffic over long distances a railway has 
greater capacity and economy of transport 
than a highway, a fact which offsets the 
apparent disadvantage of Dawson Creek in 
its lack of highway connections. Thus, the 
heavy consumption of gasolene—petrol—for 
motor lorries of limited cargo capacity on 
such a length of run as 1600 to 2000 miles 
would make such a service commercially 
uneconomical. In view of this transport con- 
dition, the U.S. Army has made surveys for 
a post-war railway from Prince George north 
to Kobe, a station on the Alaska Railway, 
some 80 miles south of Fairbanks. This new 
railway would therefore practically parallel 
or supplement the Alaska Highway. 

Since these projected post-war highway and 
railway routes would be mainly. within 
Canadian, territory, and would benefit Canada 
as well as the United States, they would have 
to be the subject of negotiations between the 
two Governments in regard to the building, 
financing, and operation, of the lines, and the 
control of civilian traffic. 

The terrain is variable. Rugged moun. 
tains, in groups rather than ranges, rise to 
elevations of 10,000ft. to 18,000ft. above sea 
level, but there are hundreds of miles of 
open plains at elevations approximating 
2000ft. At the Alaska and Yukon boundary 
the elevation is 2200ft., at White Horse 
2900ft., and at Fairbanks 550ft. The highest 
elevation on the new highway is 4212ft. at 
Summit Lake, headwater of the Testa River, 
420. miles from Dawson Creek. The two 
largest rivers are the Yukon and the Kus- 
kokwim, the former navigable for boats of 
4hft. draught for about four months of the 
year as far up as White Horse, below the 
noted White Horse rapids. On the new road 
the most important streams crossed are the 
Peace River and the Sikanni Chief River. 
In the valleys are great delta deposits of 
gravel and débris spreading out from the 
mouths of the canyons. As to metereo- 
logical conditions, temperatures range from 
120 deg. Fah. above zero to 50 deg. or more 
below. Along the route of the highway deep 
snows rarely occur, but snow-removal equip- 
ment has been provided: to ensure that the 
road can be kept open for traffic in any 
. weather. 

Location or survey of the line of the 
Alaska Highway was done almost entirely by 
aerial surveys and. stereoscopic examination 
of the photographs. This work was supple- 
mented, by dog-team parties on foot for 
reconnaissance and topographical work. Old 


the few available maps were of little assist- 
ance. As soon as a stretch of general direc- 
tion had been determined, a centre line was 
marked or blazed, and the clearing for the 
road followed close on the survey work. 
Small planes were in constant use, and some 
parties had the small portable radio sets of 
the Army signal corps equipment. 

Since utmost speed of construction was a 
governing consideration, in order to get a 
road through before the winter, the per- 
manent location was departed from at several 
points in building the pioneer road so as to 


avoid ravines, soft spots or other difficult 
work which would delay progress and could 
be handled later to better advantage, 
Maximum gradients were to be 10 per cent. 
on the pioneer road and 7 per cent. on the 
permanent road, but on the short temporary 
cut-offs or detours there were gradients as 
steep as could be negotiated by the con. 
struction machines and motor lorries. Trains 
of pack horses were employed in some cases 
to carry supplies to the surveyors or advance 
construction camps. 





(To be continued) 








ME: C. H. HARRISON had been greatly 
interested to find how much the idea of 
the half-time school was gaining favour, and, 
despite the difficulties of cost and of absorp- 
tion of labour afterwards, he thought that 
there was something in the idea which was 
very well worth serious attention, and that 
it should not be dismissed merely because it 
might sound impracticable. It was_advo- 
cated in the report on “ Entry into Industry,” 
issued by P.E.P. (Political and Economic 
Planning), shortly before the war, and it was 
worked out with figures of the costs; and 
it was referred to, with its advantages and 
disadvantages, in the report of a conference 
issued by the Association which he repre- 
sented, following a conference in Rugby last 
September. 

he other point to which he wished to 
refer was one which was also mentioned in 
the papers: the question of making the day 
continuation school year approximate much 
more closely to that of the factory year, and, 
instead of having part-time education with 
ordinary secondary school holidays, to have 
it with what were the equivalent of factory 
holidays. That, he thought, was going to be 
a very definite practical problem, because the 
difficulty which was found by employers who 
released their young people for part-time 
education was that during the technical 
college holidays or the day continuation 
school holidays they had, in the case of large 
concerns, approximately one-fifth more young 
people for whom to find employment. There 
were ways and means of taking up that 
slack. It provided opportunities for the 
university students, and perhaps for the 
higher-grade technical students, of getting 
extra practical experience, or of getting the 
broader education, the value of which had 
been so strongly ¢mphasised that day, and 
the value of which, he thought, it was 
impossible to over-emphasise. In the main, 
however, it was going to be a problem for the 
employer to adjust his labour employment to 
the school holidays. 
It seemed to him that the problem of engi- 
neering training, particularly for the large 
numbers of craft apprentices and technicians, 
was. a national one, and he was wondering 
whose responsibility it ought to be in the first 
instance. Assuming for the moment that 
there was a half-time school, was the young 
person going from school to work for half his 
time, or was he going from work to school for 
halfi his time ? The significance of that was 
that, where as in well-organised industries 
there might be good schemes of training for 
progressive training for the half of the week 
or more which was spent in the factory, in a 
very large number of cases there was very 
little progressive training for adult occupation 
and livelihood, and-until the view was adopted 
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the past year or two, that the adolescent was 
the young citizen in training, he did not 
think the training of the engineer would be 
put on a satisfactory basis. 

Dr. H. L. Guy (Secretary of the Institu- 
tion), said that, for himself, he found it a 
little difficult to understand the kind of 
criticism which had been mentioned that 
afternoon, and which suggested that the kind 
of courses which were available were suitable 
for those engaged in design, but not for engi- 
neers engaged in other occupations. He had 
had some experience of students trained in 
the universities of other countries, and his 
view was that the system in this country had 
worked with reasonable success. His expe- 
rience had been that he was continually 
receiving requests from people who desired 
good and promising staff men to supply them 
with men from his own staff, and such men 
quite commonly found an outlet in what 
some people called production, but what he 
would call manufacture, or in commercial 
life or in design, or in chemical engineering 
for that matter, and they appeared to be able 
to achieve equal success in any of these 
various branches. 

That brought him to his second conclusion, 
on which he found himself in agreement with 
Wing Commander Cave-Browne-Cave and 
several others, that it was a distinct advan- 
tage for the formal training of engineers to 
be on a broad base and concerned in the main 
with fundamentals. He would therefore 
sympathise with the suggestion that so far 
as formal education was concerned at a 
university or at a full-time course spread over 
the usual three years, the effort should be 
made to avoid specialisation and to concern 
oneself with the basic principles of science 
and engineering. 

Another conclusion to which he had come 
—again influenced, he must confess, by his 
own experience—was that it was an advan- 
tage for a boy to spend some time in a works 
before proceeding to full-time education at a 
university or college. He thought that that 
operated in two ways. First of all, it enabled 
the boy, with the minimum of inconvenience, 
to effect that awkward adjustment from being 
a schoolboy to being a young man ; secondly, 
his observation had led him to believe that 
the boy would attach greater value to his 
theoretical work and would have a better 
understanding of it if he had first had some 
understanding of what craftsmanship meant, 
of what men meant and of what engineering 
meant at first. hand in a works. If, however, 
such a system was to become general, it 
would be necessary to ensure that during the 
year’s break between school and entry into 
the university: the boy did keep his educa- 
tional talents fresh and developed. by attend- 
ing classes of some kind ; and personally he 





which had. been. very forcibly expressed over 


did not think. that three evenings a week 




















Marcu 12, 1943 


THE ENGINEER 


207 








would do him any harm, to enable him to keep 
up and slightly develop his knowledge of such 
basic subjects as mathematics, physics, and 
chemistry. If it was agreed that the work at 
college should deal in the main with funda- 
mentals and be on a broad basis it would have 
to be recognised that there was an obligation 
on somebody to be continually examining 
and following the growing body of know- 
ledge in order to detect and elucidate prin- 
ciples; and it was precisely that activity 
which he thought tended to be missing in our 
technical life at the present time. 

If one sat down to work out a time-table 
for the training of engineers, whether by 
evening classes, part-time day release, or full- 
time work, and, having done so, tried to 
adjust it to meet the possibility of a one-day 
release between the ages of sixteen and 
eighteen for what were called cultural 
subjects, and a one year’s release for what 
was called national service, he thought one 
would find that it was necessary to redesign 
one’s whole training course over again. In 
this matter, therefore, and in the immediate 
future, he thought that the first thing which 
was necessary was that a clear declaration of 
policy should be obtained from the appro- 
priate Ministry of what the intention was in 
the matter of one-day release and what the 
intention was in the matter of one year’s 
national service. In that connection, he 
hoped it would occur to someone that tech- 
nical subjects, or things leading to technical 
subjects, could be cultural. 

Mr. C. L. Bott (Municipal Technical 
College, Halifax), suggested that to the 
objects to be aimed at mentioned in 
Wing Commander Cave-Browne Cave’s paper 
there should be added the development 
of personality and powers of leadership. 
Possibly that was intended to be inchuded in 
character. On the question of how that was 
to be done, he thought that discussion groups 
would be useful, organised by the works on 
works subjects for apprentices, who should 
be allowed to “ have their heads ” and then 
corrected by some representative of the firm 
who was in a position to do so. The social 
and athletic functions which some firms had 
were also an advantage. Apprenticeship 
might be undertaken in the form of team 
work in the shops, which should help, and 
suggestion boxes, which were used in some 
works, should be installed for apprentices 
only. In them they would put suggestions 
to be discussed at a full meeting of appren- 
tices and executives, where they would be 
criticised or commended, and the authors of 
any which were acted upon should be 
remunerated. 

With regard to courses, there would be 
general agreement that both the A and the B 
courses referred to in Wing Commander 
Cave-Browne-Cave’s paper should entail 
practical experience. There had been some 
suggestion that some of that experience 
should be gained in a college, but he did not 
think that that was at all a sound idea. It 
was very good for the training of the artisan, 
the man whom it was desired to make pro- 
ficient in one or two operations, but it did 
not give the professional engineer any back- 
ground at all. The training should be carried 
out in the ‘works, where the students could 
get a really good background and could com- 
pare and correlate the various processes. 

With regard to theoretical training, he 
thought the best idea to start from was to drop 
the idea of mechanical engineers, electrical 
engineers, textile engineers, and so on, as one 
knew them now. There were many colleges 
which had courses in mechanical engineering, 
subjects in the course being those generally 
known as mechanical engineering and not 
serving the needs of the locality. For 





instance, in a certain locality it might be 
advisable for a boy to drop certain essentially 
mechanical engineering subjects and replace 
them by chemical or textile engineering 
subjects. It was for the profession to suggest 
such changes, because the colleges could 
carry them out. If a scheme was suggested, 
then, if there were sufficient students to 
warrant it, a specialised course could be 
arranged, and that specialised course could 
in certain circumstances be accepted as a 
course for the National Certificate or for the 
Higher National Certificate. He thought 
that the various works and organisations 
had been very lacking in their co-operation 
with the colleges in that respect. 

The suggested allotment of time, say, two 
days a week, or half in works and half in 
college, should not prevent a good general 
education being obtained. It would be 
possible to start with a good general education 
and then branch out into the various ¢con- 
stituents as required by the industry or the 
locality. 

Finally, with regard to instructors and 
lecturers, the instructors should admittedly 
be good craftsmen, but they should also be 
teachers. 

Dr. W. E. Fisher, Wolverhampton, said 
that very much, that was valuable had been 
said about methods of training. He stood, he 


thought, almost alone in suggesting that we | by 


were at a point where we should also think 
about quantity. We were not a technically 
trained nation. He thought we wanted more 
vocational training in all walks of life, and 
perhaps particularly in engineering. He did 
not want this at the expense of the humanities, 
but he did feel that we must be on our guard 
to see that the need for it was not over- 
looked. From all quarters, from members 
of the Government to the Brains Trust, we 
were exhorted to extend education in the 
hunianities, the qualities which made for 
worthy citizenship, and there would be 
general agreement with that. Not one of 
those speakers would deliberately have 
excluded vocational training, but the fact 
that they did exclude it, though not deliber- 
ately, was perhaps extremely significant. 

Vocational training need not be acquired 
or given at the expense of general training. 
Nothing would help more im the broadening 
of education in other fields than a concurrent 
training in what to every adolescent was a 
real centre of interest. As a matter of fact, 
many types of training must come then, or 
they could not ever come. The need for 
better expression could not be developed 
until there was something larger than the 
world of school about which to think and 
about which to express oneself. 

There was an armchair atrangement of the 
world of the future in which Britain con- 
tinued to furnish the most highly developed, 
refined, precise manufactured goods to the 
rest of the world. That was nonsense before 
the war, with leading manufacturers working 
foreign patents and using importéd plant. 
Actually we were not a highly trained nation 
vocationally on the engineering side, and he 
would plead for the greatest possible exten- 
sion of vocational training, not at the expense 
of other branches of education, but: probably 
as a means to better education for corporate 
life and citizenship. 

Mr. Claude Gibb said that after four years 
spent as a member of a university engineering 
staff he had been for the last nineteen years 
in industry, in fairly close touch with 
university graduates from many parts of the 
world. For the last two and a half years he 
had been in contact with a very large number 


.of firms and factories in this country engaged 


on munition work. He had yet to meet 
anyone who had any doubt about the great 


‘good technically it might be. 





start in life which a technical training gave 
to the engineer. Personally, he was con- 
vinced that the best training that a young 
man could get was a grounding in funda- 
mentals sufficient to teach him to think 
straight and be able to think logically ; not 
the accumulation of 4 vast amount of know- 
ledge which was crammed into him, not an 
accumulation of facts, but sufficient fuiida- 
mental training to enable him to think 
clearly and a knowledge of where to find his 
facts, so that he could look them up quickly 
whatever the problen might be by which he 
was faced. 

Personally, the opinion that he had formed 
from contact with a very large number of 
technically trained people was that, whether 
their course was a three years’ one, as was 
customary in this country, or whether it was 
partly day and partly night, did not matter, 
but that it was absolutely essential, before 
they were ever likely to expand and develop 
into really sound technical men, that they 
should have a minimum of two years’ pretty 
good “ kicking around ”’ a general i 
shop, that they should be made to work with 
their hands, made to know what broken 
finger-nails and dirt-ingrained palms were. 
That was part of their general education. 
Their technical training should continue aftet 
they had left the university, not necessarily 
post-graduate courses, but by the factory 
in which they were getting their post-graduate 
training, providing some means for the junior 
technical staff to meet regularly and to con- 
tribute papers on some particular subject. 
All that was broadening and developing. 

There should be a few hours during the 
technical training course in which the young 
engineer was taught to write a report. One 
of the greatest weaknesses which he found in 
his present job was the amount of “ tripe ” 
which one had to wade through to get at a 
few fundamental facts ; it was appalling, and 
yet the reports were written by very highly 
paid and supposedly highly trained technical 
men. 

Admiral Hall remarked that he would 
like to emphasise what the previous speaker 
had said about clear thinking. That was 
found to be a difficulty with apprentices, 
but in the dockyard schools emphasis was 
laid on the teaching of English, so that they 
should not write too much rubbish i their 
reports, because from the dockyard school- 
boys the foremen and imspectors in the dock- 
yards were mainly drawn. From his own 
experience im interviewing candidates for 
various jobs, he found (and he would like to 
stress this to any employers of labour who 
might be present) that there was a good deal 
of ground to be made up in the training which 
many employers gave. The school and college 
training was, he was sure, very good, but 
often he interviewed people who had done 
very little in the way of practical training for 
their profession. 

Sir Frank Gill said that it did not matter 
what one was building, one still had the 
economic problem to consider, but it was 
neglected. He was not a professional 


‘teacher; but he thought that all students at a 


very early stage should be taught three 


‘things. The first was the necessity for alter- 
‘native designs; they must not get the idéa 


that a design was good enough, however 
hey should 
be taught the need for economic analysis of 


‘those designs, or they might do something 
‘which would land their employer in bank- 


ruptey—he exaggerated a little in order to 
bring home his point. That was the second 


point. Thirdly, they should be taught how 


to make those economic analyses. It should 
not be thought that the subject was a very 
difficult one, and that its inclusion would 
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overload the curriculum. It was easy, and, 
in the hands of expert teachers, could be 
taught very easily. Something would be 
done even if it was only carried to the point 
of saying: ‘‘ At some time or other you will 
have to tackle this job,” because at present 
the students grew up without any idea of its 
necessity. He would like to apply that. In 
1937 there was read before the Institution a 
paper on the use of high-pressure steam 
plants, and in that paper the statement was 
made that : ‘‘ In land power development on 
the large scale the ultimate aim must be the 
achievement of the highest thermal economy 
open to engineering skill and consistent with 
plant reliability and limited by that only ’— 
in other words, cost no object. Yet it was 
well known that when anything was pushed 
to an extreme it was sometimes very costly. 
Ordinarily one could not afford to pay for 
perfection. An engineer ran on two prin- 
ciples ; one was science or technology, and 
the other was money or economics ; and if he 
did not attend to both those things there 
would be disaster ; yet that truth was very 
badly neglected at the present time. 

Brigadier F. Chapman said that the com- 
plete upbringing of the engineer was a matter 
for co-ordinated effort by the industry and 
by the schools; and, in order that such 
co-ordination should be secured, it seemed to 
him to be essential that there should be some 
form of permanent liaison between the 
industry and the education authorities, and 
preferably the central education authority, 
the Board of Education. 

Wing Commander T. R. Cave-Browne- 
Cave remarked that Dr. Abbott had 
. challenged him to say what he meant by 
character training. He must admit that he 
had not thought the matter out very care- 
fully or conclusively, or at any rate not suffi- 
ciently to talk about it properly, and there- 
fore any suggestions which he made might 
seem a little disjointed. In mentioning 
character training he was really seeking for 
guidance from the profession, because it was 
the profession who ought to be able to say 
much better than anybody else what were 
the characteristics which the engineer ought 
to have. In times of peace he was a pro- 
fessor, and therefore it was not for him to say 
what were the characteristics which a prac- 
tising engineer ought to have ; guidance was 
required from the profession on that point. 
He thought the suggestion made by one 
speaker, that it would help a great deal in the 
development of the character of apprentices 
if they had discussion groups, was 
undoubtedly correct. He had tried that with 
his own students, and he had found that it 
produced extremely good discussions. There 
could be no doubt that it did help a great 
deal in what might legitimately be described 
as character training. In order to be con- 
structive, he would suggest that the Insti- 
tution might do three things in connection 
with character training, and character train- 
ing was certainly something on which a good 
deal of work was required. First of all, it 
might get together a course of recommended 
reading; that would help a great deal. 
Secondly, it would be worth while having an 
annual lecture on ‘“‘ Humanities for Engi- 
neers,” or something analagous, which would 
deal with this kind of subject. Thirdly, it 
would be a great thing if it could be achieved, 
and he did not see why it should not be, to 
set up a staff college and run it really well. 

Mr. Kenneth R. Evans, said he sup- 
ported Dr. Fisher’s suggestion that in 


this country we were insufficiently pro- 
vided with people of technical ability and 
training and knowledge. The Government’s 
action in introducing the State bursary 
scheme and the engineering cadet scheme 





showed that the country was far from satu- 
rated with people of technical capacity suffi- 
cient for industry, and much less for 
its expansion under war conditions. The 
suggestion that twice as many apprentices 
should be trained as before was not a serious 
matter if it was appreciated that this country 
was not so well off in technically trained men 
as some Continental countries. 

There was just one danger about the 
sandwich system which applied to many 
boys. Those who left a university or college 
where they were whole-time taught for 
periods of six months or a year were in danger 
of taking an academic holiday for the period 
that they were in the works, and then they 
would have to spend some time of the 
theoretical part of their training at the next 
session in recapitulation and bringing them- 
selves up to date in things which they had 
forgotten. 

Engineer Vice-Admiral Sir George Preece 
said there was talk of all sorts of subjects 
which should be included in courses, but there 
was a limit to what could be done in that 
direction. The Navy, for example, were 
training people to do a specific job, and there 
was a limit to what the human brain could 





absorb in the time. It was not as though 
those young men, however, were being 
trained for a very specialised career; they 
had to be trained to deal with steam, internal 
combustion engines, hydraulics, electrical 
matters, refrigeration, and aeronautics. 'That 
was fairly wide. He was a little concerned 
about what had been said about the broaden- 
ing of the training. He had served for about 
twelve years in the training service, and he 
thought it was extremely difficult for the 
people who were going to get the product to 
know precisely what they wanted, and it was 
equally difficult for the student to say what he 
thought he ought to learn—that had been 
tried and it had led to some ridiculous 
suggestions. When men were turned out of 
Keyham at the end of their time there and 
sent to sea, there was rather a tendency on 
the part of the Navy to think that they were 
the finished article and knew everything 
about everything. He was afraid that there 
was a similar tendency in industry for 
employers to think that when men have 
finished their training they were the finished 
article. But there were many things that 
only time and experience could teach, and 
that must not be forgotten. 
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THE INNERTKIRCHEN PROJECT 


{2 our last article we described the first part 
of the Oberhasli power scheme and dealt 
with the design and equipment of the 
Handeck power station, giving some of the 
results and working experiences which were 
gained in the operation of this first part of 
the scheme. We now pass to a consideration 
of the second part of the scheme, which con- 
cerns the utilisation of the water power in 
that section of the Oberhasli Valley from 
Handeck to Innertkirchen. 

In 1924, when the scheme was first under 
discussion, a plan was put forward for the 
utilisation of the total head available 
between Handeck and Innertkirchen in two 
stages, with separate power stations at 
Boden and at Innertkirchen. At that par- 
ticular period the splitting of the available 
total head into two parts was better suited 
to the then prevailing demands for the current 
that would be generated, and the only possible 
outlet for the energy generated was through 
the network of the Berne Electric Supply 
Company, which was an important share- 
holder in the Oberhasli Company. During 
the period of construction of the Handeck 
power station, however, further demands for 
power were made by the City of Berne and 
the Canton of Baselstadt, and in 1939 the 
City of Ziirich became owner of half the shares 
of Oberhasli Power Supply Company, with 
a right to half the current generated. These 
revised power supply conditions formed a 
much broader basis for the carrying out of the 
second stage of the Oberhasli Valley scheme, 
and further studies, made on both the 
geological and the technical sides, together 
with the working experience gained, to which 
we referred in our last article, showed that it 
would be possible to utilise the whole of the 
head available between Handeck and Innert- 
kirchen in one stage, with a single larger 
power station at Innertkirchen. 

The costs of constructing a single power 
station were considerably smaller than the 
cost of building two separate power stations. 
By building the new power station at Innert- 
kirchen, close to the open-air switching and 





transformer station, which was already in 
existence, the cost of transmitting the 
current which would have been generated 
at the Boden power station was done away 
with altogether, and thus a costly and com- 
plicated undertaking was avoided. With 
the single power station scheme it was 
possible to effect a saving of close upon 
15 million Swiss francs in constructional 
costs, without lessening in any way the total 
amount of current generated. 

In May, 1929, a scheme was prepared by 
the engineers of the Oberhasli Company and 
was laid before the directors. In order to 
consider the new plan in all its phases, a 
committee of experts was brought into 
being by the Oberhasli Company, in colla- 
boration with the Berne Government engi- 
neers. That Commission included on the 
engineering side Dr. H. E. Gruner, of Basle, 
and Professor Dr. E. Meyer-Peter, of Ziirich ; 
while Professor Dr. E. Hugi, of Berne, and 
Professor Dr. M. Lugeon, of Lausanne, repre- 
sented the geological side. When the scheme 
for the construction of a single large power 
station had been approved, the power 
company’s original concession was altered 
in accordance with the requirements of 
a single power station scheme. By April, 
1928, the directors of thé Oberhasli Company 
had decided to grant the initial sum of 
350,000f. for the carrying out of the pre- 
liminary work. About the same time the 
organisation for the design and superin- 
tendence of the Innertkirchen scheme was 
brought into being. Dr. A. Kaech was 
given charge of the work and Ing. H. Juillard 
was chosen to assist him with the civil engi- 
neering work and Ing. F. Aemmer with the 
electro-mechanical side of the scheme. On 
August 22nd, 1939, the earlier concession 
granted to the Oberhasli Company for the 
building of two power stations, one at Boden 
and the other at Innertkirchen, was altered 
to cover the construction of one power 
station at Innertkirchen. 


S1zE oF GENERATING PLANT AND Costs 


Compared with the provisions of the 1929 
scheme, the project of 1939 marked a con- 
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OBERHASLI 


POWER SCHEME: SITES OF WORKS NEAR INNERTKIRCHEN 








siderable increase in the amount of hydraulic 
power which would be available. The Innert- 
kirchen power station is so planned that with 
a gross head of 672 m. it can deal not only 
with the tail water from the Handeck power 
station as at present constructed, which is 
about 20 cubic metres per second, but can 
work effectively with a water quantity of 
36 cubic metres per second. It is also possible 
that in a later stage of the scheme it will be 
possible to increase the catchment area and 
also make use of the flow of water from the 
Gauli glacier. The cost of allowing for this 
possible later development, which is already 
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Fic. 8—PLAN 


warranted by the power demand, was com- 
paratively small and only amounted to about 
2-5 million francs. 

In the present design of the Innertkirchen 
plant it is intended for the time being at any 
rate to use only the tail water from the 
Handeck plant and the waters from the inter- 
vening catchment areas of Bachlisbach and 
Aerlenbach, which are now available. From 
these sources of supply it is possible to count 
upon a uniform yearly flow of approxi- 
mately 240 million cubic metres, which 
corresponds with an electricity output of 
close upon 350 million kilowatt-hours. In 
addition to this amount of water, there are 
during the summer months from the unstored 


water supplies in the waterways and catch- 
ment areas of the intervening and neigh- 
bouring areas quantities which add about 
70 million kilowatts to the season’s energy 
production. Already with the present plant 
the total production of current at Innert- 
kirchen is about 50 per cent. higher than the 
output of the Handeck station. 

Some particulars of the estimated cost of 
the installation may be of interest. The 
three sets of 56,000 H.P. turbines and alter- 
nators, estimated on a 1939 cost basis, work 
out at 44,860,000f. The estimated cost of 





Innertkirchen Chamber __---- 
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having been developed by the completion of 
the first-stage works, and, further, from 
the fact that with the high head and direct 
transforming to distribution voltage at 
Innertkirchen it is possible to generate 
1-49 kWh from each cubic metre of water, 
instead of 1-14 kWh. 


GENERAL OUTLINE OF THE SCHEME 


In the accompanying picture of the 
Oberhasli Valley we show clearly the 
general outline of the scheme, while in the 
plan reproduced in Fig. 8 the lay-out of the 
scheme in relation to the Grimsel road and 
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OF DELIVERY TUNNEL FROM HANDECK TO INNERTKIRCHEN 


kWh for the second or larger stage of the 
Oberhasli power scheme, or about 2 Rp. per 
kWh for the two stages of the scheme taken 
together. This generating cost may be con- 
sidered very good for Swiss hydro-electric 
conditions, having regard to the ease by which 
the quantity generated may be regulated 
hour by hour to keep close to the daily curve 
of current demand and the steady load 
which can be maintained throughout the 
year. Indeed, it is only in some high-head 
Northern installations that equally good 
conditions of hydro-electric supply are known. 
The good generating costs result from the 
fact that water storage was already in being, 








* 1 Rappen = 2/j99 of 1 France, 





the villages of Guttannen, Boden, Urweid, 
and Innertkirchen can be seen. It will be 
recalled that the tail water from the Handeck 
station passes direct to the delivery tunnel 
of the second stage of the scheme on the right 
side of the Oberhasli Valley. In order to 
diminish as far as possible daily variations 
in the amounts of water used in the Handeck 
and Innertkirchen plants, it is proposed to 
construct an equalising weir. The delivery 
tunnel, which has a clear cross section of 
8-5 square metres and a length of 9-95 
or close upon 10 kiloms., between Handeck 
and the surge chamber, was built from both 
ends, with the aid of four principal adits at 
Staéubenden, Mittagfluh, Hostett, and 
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Benzlaui. In course of the work three 
smaller side tunnels were driven at mountain 
streams of Rotlauibach, Hostettbach, and 
Benzlauibach. The surge chamber at Kapf, 
which is situated at a point 600 m. above the 
village of Urweid on the Grimsel road, was 
constructed upon an entirely new principle. 
The water supply line above the surge 
chamber only falls at a slope of 4:9 per cent., 
whereas below the surge chamber the shaft 
descends at a slope of 61-6 per cent., and 
from that point on is constructed as a pres- 
sure shaft. It may be noted that the neces- 
sary relief and reserve water chambers are 
incorporated in the design of surge chamber 
adopted. For the construction of the surge 





Fic. 9—KAPF INCLINED CABLE RAILWAY 


chamber it was necessary to drive three 
further adits at Schratten, Mittelegg, and 
Rieseten, and in the last-named adit various 
methods of lining the shafts were tried out. 
In order to facilitate the construction of the 
surge chamber and the pressure shaft, it 
was necessary to build an aerial ropeway and 
an inclined cable railway not far from each 
other from Urweid to the adits on the moun- 
tain face. These constructions are indicated 
in the picture reproduced on page 209, and in 
the accompanying engravings we show the 
upper termini and the cable railway, from 
which some idea of their lay-out can be 
obtained. The inclined cable railway is of 
particularly interesting design and will be 
referred to again later. This railway was 
used throughout the whole period of con- 
struction. 

The steeply inclined pressure shaft has a 
length of 1094 m., and is followed by a 
flatter section, having a slope of 12-3 per 
* cent., which connects with the distribution 
shafts to the main turbines. This part of 
the installation is constructed completely in 
rock, as is also the whole power station, 
which is accommodated in an underground 
chamber, having a length of 100 m., a breadth 
of 19-5 m., anda height of 26m. The under- 
ground arrangement of the power station was 
decided upon not only on account of the 
safety from air attack, in view of the threat 
of war, but mainly on account of other 
important advantages. Among these may be 
mentioned the bedding of the distributing 
shafts to the turbines in rock, which greatly 
helps to take up the pressure and enabled 
material to be saved in construction, while 
adding an additional measure of safety. It 
also gives protection against possible damage 
by falling rocks and avalanches. The oldest 
example of a Swiss underground power 
station is provided by the Pissevache 
(Vernayaz), mentioned by Lonza. The 
1-3 kilom. long tailwater canal is constructed 
as an underground tunnel up to the point at 
which it joins the Gadmer Water, just above 





the point at which this flows into the River 
Aare. The current generated by the three 
first vertical turbo-alternator sets, which will 
eventually be increased to five, will be trans- 
mitted from the transformers through cable 
to the adjacent open-air switching and dis- 
tribution station at Innertkirchen, which for 
more than ten years has served as control 
and distribution centre for the Handeck 
power station, and has been extended 
accordingly. 


PRELIMINABY WORKS 


Aerial Ropeways.—In order to serve adits 
and other works which are difficult of access, 
several aerial ropeways had to be con- 
structed. In 1938 the ropeway from Urweid 
to Kapf was built, and was followed by that 
to the Mittelegg adit, while later four others 
were constructed to serve the various adits on 
the delivery tunnel, Full technical data 
concerning these ropeways are given in the 
accompanying .table. All the ropeways 





the upper end of the line, and loading and 
unloading stations were provided at the upper 
and lower adits used for the construction of 
the surge chamber, and also at the Schratten 
adit, which was connected to the railway by 
a 150-m. line. ; 

In view of the likelihood of disturbances 
from snow in winter, it was not possible to 
build an ordinary track on the ground. The 
track was therefore laid on bridge-like girders 
supported on trestles, as shown in Fig. 9. 
These were spaced at distances varying from 
10 m. to 5 m. apart, and were provided with 
reinforced concrete foundations or anchored 
directly to the rock. 

The track is attached to the supporting 
girders spanning the trestles. The largest 
span between two trestles is 150 m. For 
the construction of the complete cable rail- 
way no less than 1240 cubic metres of con- 
crete was used with about 230 tons of stec! 
for the supports and the track. The steep- 
ness of the line brought with it great diffi- 


Particulara of Aerial Ropeways 



































Stiiu- 

Dimensions. Mittelegg. Kapf. Benzlui. | Hostett. | Mittagfluh.| benden 
Length in metres ... ... ... 510 1060 890 600 610 290 
Difference in height, metres 246 630 402 251 165 58 
Working load, tons... ... 0-5 0-8 1-5 15 1-5 0-8 
Speed, metres per second 2-25 2:25 2-25 2-25 2-25 2-25 
Time of journey, minutes ... .., ... «+ 4 7 tie 4 4°5 2-5 
Number of carrying ropes ... ... 0 «1 2 2 4 4 4 4 
Diameter of carrying ropes, millimetres ... 24 36 29-4/34 29-4 29°4 29-4 
Diameter of hauling ropes, millimetres 15/13 22 22 20 20 15/13 








worked on the balance principle, with an 
electrical drive at the lower end and auto- 
matic switching arrangements at the top 
end. In the case of the Hostett ropeway 
the upper portion included a flat stretch 
about 150 m. in length near the entrance 
to the adit. In the accompanying engravings 
we illustrate the construction of these rope- 
ways and the inclined cable railway. Fig. 9 
shows a section of the inclined cable railway 
from Urweid to Kapf, and the type of steel 
trestle to support the track may be noted. 
The upper part of the line, which serves the 
surge chamber excavations, is illustrated in 
Fig. 10. Fig. 11 is a view of the upper part 
of the Hostett ropeway, showing a locomotive 
and tipping wagons on the upper flat section. 
The Mittagfluh ropeway was built direct on 
to the face of the mountain, and in Fig. 12 
we show a view of the upper end of this rope- 
way. Most of the other terminals had to be 
constructed on steep slopes, which were often 
covered with vegetation. 

Inclined Cable Railway to Surge Chamber.— 
The line of this railway runs parallel to 
that of the aerial ropeway which was 
built in 1938. It serves mainly for the 

Particulars of Inclined Cable Railway 


Effective length of track, metres 1030 
Height difference between end 
stations, metres ine, Loos 
Inclination of line... 
Working load, tons 
Speed (according to 
per second ses 


608 

12 to 100 per cent. 

Seo ee 

load), metres 
ree Os a 


Time of journey, minutes ... ... 9to 15 
Diameter of hauling rope (factor of 
safety 6), millimetres nih 
205 H.P. 


Output of electric motor ae 
carriage of heavy materials, such as the 
armouring of the surge chamber and pressure 
shaft, which included sections of piping 
weighing up to 10 tons. A further duty of 
this railway was to dispose of the spoil from 
the excavation of the surge chamber and the 
neighbouring parts of the delivery tunnel 
and the pressure shaft, as it was impossible 
to make a spoil heap on the steel slopes adjoin- 
ing the railway. The amount of material 
transported from the workings to the spoil 
heap in Urweid amounted to approximately 
65,000 tons. 

The driving machinery was arranged at 





culties in connection with surveying, con- 
struction, and the transport of materials. 
The existing aerial ropeway previously 
referred to proved extremely useful for the 
transport of gravel and the structural steel 
parts. Some smaller auxiliary ropeways 
were also built and were equipped with 








FiG. 10-UPPER TERMINUS OF INCLINED 


RAILWAY 


trolley working for the carrying mainly of 
concrete. 

A start was made with the track supports 
in July, 1939, and by December, 1939, 
assembly and erection was organised and was 
carried through in spite of great difficulties 
from frost and snow. The foundations for 
the trestles were finished complete with the 
holding-down bolts, a task which on the very 
steep slopes—often up to 80 per cent,— 
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demanded careful measurement and the use 
of special methods, The laying down of the 
tracks was made much easier by the already 
completed supports, and by May Ist, 1940, 
the hauling machinery, with its mechanical 
and electrical auxiliaries, was completed and 
housed, as shown in Fig. 10, so that the work- 
ing of the line could be begun. At the lower 
end of the line tipping arrangements were made 
for the spoil heap and a special silo was built. 

Road Connections.—In order to connect 





FIG. 11—UPPER TERMINUS OF HOSTETT ROPEWAY 


the lowest adit at Rieseten on the pressure 
shaft to the Grimsel road a special access 
road was constructed. It was necessary, as 
through this adit most of the armoured 
piping for the lower part of the shaft had 
to be passed. A further short road from the 
Grimsel road to the site of the power station 
was also built, together with a connecting 
line from Innertkirchen railway station. 
The supply of power for the various works 
to which we have referred was obtained 
for the Oberhasli Valley 16-kW service of 
the power company by attaching 16,000/380- 
volt transformers to the lines where necessary. 


TRIAL SHAFT BoRINGS AND EXCAVATIONS 


Although the whole of the right side of 
the Oberhasli Valley is composed of granite 
and gneiss, which promised well for the 
successful carrying out of the scheme, a 
single exception to this general rule was 
found in the zone of the surge chamber and 
the upper part of the pressure shaft. The 
so-called Pfaffenkopf wedge is an intrusion 
of sedimentary rocks of the Helvetischen 
blanket into the older igneous rocks. ‘The 
type of fault thus formed and the contact 
zones had to be investigated through the 
trial adit at Kapf, which was bored at a 
point about 40m. over the top of the 


surge chamber, and was supplemented 
by a further cross shaft. This 110-m. 
excavation with its extension clearly 


proved that the surge chamber had on all 
sides a sufficient covering of granite rock. 
The cracks which were found in the granite 
near the chalk covering of the surface of the 
mountain were closed, although there were 
signs of slipping zones. 

The trial adit at Mittelegg, with its 
auxiliary excavation, passed quite near the 
most important wedge of chalk, through 
which the pressure shaft had to pass, and it 
also served as a main adit to the shaft. 

A third trial boring was made at the 
Rieseten adit for the purpose of investigating 
the Innertkirchen granite, a zone of gneiss 








rock, which covers the pressure shaft, the 
power station itself, and a good part of the 
discharge canal. In some sections the 
Innertkirchen granite is frequently fissured 
and carries water. In the Rieseten adit it 
was possible to make experiments in the 
lining of the adits and delivery tunnel 
pressure shaft. 

Reference to these trial borings and the 
experiments in the lining of the passages will 
be made in a later section of the articles 


when referring to the construction of these 
parts of the scheme. As the 350-m. long adit 
at Rieseten was used to introduce the 
armoured sections of the pressure shaft, it 
was made with a correspondingly larger 
section. The three special borings above 
referred to were carried out in 1938. In 1939 
the work was continued by the further special 
shaft at Rotlaui, which had as its purpose 
the determination of the actual depth of the 





Fic. 12—MITTAGFLUH ADIT 


valley through which the Rotlaui stream 
runs, which was filled with broken rock. 
This shaft runs in hornblende granite along 
the flank of the Rotlaui Valley and has a 
depth of 106 m. in the first boring and 190 m. 
in a second cross section. After excavating 
37 m. in the first of these two shafts the 
broken rock was reached, and in the second 
excavation at a not greater distance, which 
enabled the line of the delivery tunnel to 





be determined. These special borings will be 


later used for the waters of the Rotlaui stream. 

Tn 1939 a trial boring was made at the site 
of the power station, while in 1940 further 
excavations followed at the south-eastern 
end of the station in the region where the 
valve chamber and the lower end of the pres- 
sure shaft is placed. Both these trial borings 
showed that the Innertkirchen granite at 
these points had the same characteristics 
that were revealed by the adits for the 
pressure shaft at higher levels. They indi- 
cated some fissures and slips, but there was 
little water present. A particularly pleasing 
feature was that the rock in the neighbour- 
hood of the power station site appeared to 
be entirely relieved from inner stress and 
strain. This condition is not always found 
at the foot of a high wall of rock, and when 
the foundations of the Handeck power station 
were constructed the Protogin granite showed 
evidence of strain which later appeared”in 
the foundations. During the winter of 
1939-40 the four adits for the delivery tunnel 
were driven. They all had a cross section of 
about 3-7 square metres and a downward 
slope of 3 per cent. The lengths are as 
follows :—Staubenden in Aargranite, 152 m.; 
Mittagfluh m hornblende granite, 200 m.; 
Hostett in the shale zone of the Guttanen 
gneiss, 360 m.; and Benzlaui in Innertkirchen 
granite, which had been heavily crushed, 
220m. This latter adit was strengthened 
with wood for a length of 80 m., and the 
water which had to be dealt with was about 
50 litres per second. At the Mittagfluh adit 
it was also necessary to blast out from the 
rock the space needed for the air compressor, 
smithy, and stores. At the same time the 
two adits needed for the construction of the 
surge chamber were driven and the adits 
serving the pressure shaft extended. 

(To be continued) 








Sixty Years Ago 





THE CONSERVATION OF ENERGY 


ALTHOUGH the doctrine of the conservation of 
energy was accepted by leading physicists sixty 
years ago as being fully established, neverthe- 
less there were many people who still found 
difficulty in accepting it, and who sought to 
disprove it by posing examples in which, 
apparently, it was not obeyed. In our issue of 
March 16th, 1883, ‘‘ A Student,” writing in our 
correspondence columns, presented two such 
examples. His first one is a favourite conun- 
drum to this day. If, he asked, he coiled a 
clock spring, bound it with a piece of platinum 
wire, and dissolved the spring in nitric acid, 
what became of the 10 foot-pounds of energy 
which he had expended in coiling the spring ? 
His second example concerned the combustion 
of 20 lb. of coal in the top room of a house, 50ft. 
above the ground. By carrying the coal to the 
top floor he had stored in it 1000 foot-pounds 
of energy. What became of that energy when 
the coal was consumed? From subsequently 
published letters on the subject we gather that 
certain of our readers were convinced that in 
both instances the'amount of energy in question 
was simply destroyed. Others, however, found 
no difficulty in providing answers in harmony 
with the principle of the conservation of energy. 
For instance, one correspondent, dealing with 
the coiled spring example, pointed out that the 
platinum wire used to bind the spring when 
coiled would be strained, and would therefore 
contain a quantity of elastic energy which 
would be released and would appear as heat 
when the spring was dissolved. Another 
correspondent, dealing with the coal-burning 
example, explained that the 1000 foot-pounds 
of energy expended in raising the coal to the 
top floor would remain unaltered in the products 
of combustion if they were confined to the top 
floor, and would be recoverable if the products 
were brought down to the ground level. 
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THE FUSION OF WARSHIP TYPES 

War is a forcing-house for warship design. 
Although the broad strategic lay-out of 
naval warfare changes little, even from 
century to century, the requirements of the 
vessels needed to carry out that strategy 
change rapidly. New weapons of offence and 
defence are devised, and ship designs have 
to be modified in order to incorporate the 
new weapons themselves or means of counter- 
ing those weapons when used by the enemy. 
Urgency takes the place of the need for 
economy which acts as a damper upon design 
in times of peace. In these circumstances it 
is surprising that one does not find wholesale 
production of freak vessels, each rushed 


through the design and building stages, in 
order to meet some particular threat, and 
without due account being taken of the more 
general requirements of a warship. There 
have been many such freaks in the past ; 
vessels designed and built in a hurry for 
some specific purpose and in apparent defiance 
of the fundamental principle that a warship 
is required to float and to move through the 
water before it can be expected to carry out 
any specialised tasks. That there have not 
been more freak ships, and that there are 
so few to-day, is a tribute to the sound 
common sense of our ship designers and 
of those in charge of our naval building 
programmes. 

In war there must be development—trapid 
development—in ship design in order to meet 
fast-changing requirements, and this develop- 
ment, when allied to common sense, spells 
progress. This progress must be founded not 


215|only upon the lessons of the past and of 


the present, but, as far as possible, upon 


i} assessment of the probable problems of the 


future. Ships take time to design and time 
to build. A warship designed only to meet 
the requirements of the moment would be 
obsolescent by the time she commissioned 
and took her place with the Fleet. Study of 
current design and of the probable require- 
ments of the future reveals certain very 
definite trends in warship design. Perhaps 
the greatest of these trends, and the one 
with the most far-reaching results upon the 
composition of navies and of naval strategy 
and tactics, is the tendency towards the fusion 
of certain warship types. So long as there 
remain capital ships in the world, warships 
will be built in three main categories, apart 
from aircraft carriers—capital ships, cruisers, 
and flotilla craft. Those categories are well 
defined ; it is within and between these 
categories that there is a tendency towards 
the fusion of types. This is, in fact, a reversal 
of a process which held sway in the naval 
race preceding the war of 1914-18, and during 
that war. In those days the battleship was 
powerful, well protected, but slow. To carry 
powerful weapons to a chosen spot at a higher 
speed, the battle-cruiser came into being. In 
this type armour protection was sacrificed 
on the altar of speed. The type found its 
most exaggerated form in the almost totally 
unprotected 15in. gun ships of the “ Courage- 
ous ” class. Since those days developments 
in engineering have enabled the battleship 
to be given the speed of a battle-cruiser with- 
out having to sacrifice either protection or 
hitting power. The consequence is that the 
battleship and the battle-cruiser have become 
fused into one type. If one discounts the 
old H.M.S. “ Renown,” there is no battle- 
cruiser in existence to-day. The French 
“‘ Dunkerque ” and “ Strasbourg ’’ were not 
battle-cruisers, and the German “ Scharn- 
horst ’’ and Gneisenau”’ are not battle- 
cruisers. All these ships have armour protec- 
tion in proportion to their hitting power. They. 
are fast, but speed has not been secured at 
the expense of protection. They are, in fact, 
battleships of a slightly smaller size than is 
usual at the present time. In the smaller 
categories of warships also there is much 
diversity of design, but a tendency towards 
the fusion of types. The French Navy began 
several years before the war to build “ super- 


destroyers ”’ of 2500 tons or so, and mounting 





5in. guns. 


These led to some argument, for 


there was difference of opinion regarding the 
category into which they should properly fall. 
The French maintained that they were 
“ contre-torpilleurs,” which is a literal trans. 
lation of “torpedo-boat destroyers,” but 
Great Britain, taking her stand upon the 
tonnage limits of the London Naval Treaty, 
insisted that they were light cruisers. Now 
the gap between the smaller cruiser category 
and the destroyer category has narrowed 
further as a result of the appearance of 
British cruisers of little more than half the 
tonnage of the cruisers built after the Wash- 
ington Treaty of 1922, and mounting guns of 
only 5-25in. calibre. It may be argued that 
the tendency towards the fusion of the 
smaller cruiser type with that of the large 
destroyer is offset by the production of 
smaller destroyers. Certainly, smaller 
destroyers—or, rather, flotilla craft—are 
appearing. That would seem to be inevitable, 
since it is essential to preserve the three main 
categories of warships required in a balanced 
fleet. The smaller flotilla craft which promise 
to have a marked effect upon ship design and 
upon naval warfare owe their genesis to the 
development of the internal combustion 
engine. Already the craft known as “ light 
coastal forces’? have made unescorted 
voyages of over 1000 miles in normal weather 
and under war conditions. This is a per- 
formance comparable to that of the early 
destroyers. The small “ destroyers” of the 
“Hunt ” class are not really destroyers at 
all, although they are now classed as such 
officially. When the class was instituted, 
these ships were called “ fast escort vessels,” 
and that is what they are. They could not 
carry out a torpedo attack on an enemy fleet, 
for they carry no torpedo tubes, and they 
could not drive off an enemy destroyer attack 
on our Fleet because they have insufficient 
gun power. Thus the main functions of 
destroyers are outside their scope, but they 
are excellent escort vessels. The production 
of large numbers of these ships, although 
known as “ destroyers,” in no way affects 
the general tendency towards the fusion 
of the large destroyer and small cruiser 
categories. 

It is interesting to speculate upon further 
developments which may arise from this 
tendency towards the fusion of warship 
types. A combination of the capital ship 
and the aircraft carrier is an interesting 
possibility. Certainly the fusion of these 
types has been mooted, and is being fairly 
widely canvassed in the United States of 
America. It will probably come in the future, 
but one may doubt if one could design an 
efficient combination at the present time 
upon a tonnage which would allow of the 
passage of the Panama Canal and the use of 
existing docking facilities. It may, however, 
be thought worth while to jettison some of 
the qualities of the battleship or of the air- 
craft carrier in order to effect the fusion of 
these two types. 


Bonus for Indirect Workers 


Ir has been freely admitted that it is 
something of an anomaly that under mass 
production methods semi-skilled machine 
operators are in receipt of considerably 
better pay than highly skilled mechanics 
and other technicians. Piecework prices once 
fixed cannot readily be altered without 
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when the operator becomes increasingly 
expert, so does his or her rate of production 
advance, and with it the varnings for the 
work. In the past the tool maker, gauge 
maker, patternmaker, maintenance man—to 
cite a few tradesmen—were all paid on a flat 
day rate, suitably high to be sufficiently 
attractive in normal times, but quite unsuit- 
able for days of maximum effort. As a pallia- 


- tive, some firms endeavoured to assess piece- 


work prices for every class of work, but it 
was recognised that in many cases this was 
really a form of glorified daywork. Some 
industrialists adopted one form of payment 
by results, some another, but no one was bold 
enough to affirm that he had honestly solved 
a very difficult problem. 

Accordingly we are particularly interested 
in @ research undertaken by Messrs. Harold 
Whitehead and Staff, industrial consultants, 
to investigate the actual position regarding 
‘“jineentive bonus schemes for- indirect 
workers.” By sending a questionnaire to 
“several hundred” industrial firms in the 
country, some big and others relatively 
small, distinctly valuable statistical informa- 
tion has been acquired. and carefully tabu- 
lated. Whilst it is to be confessed that some 
of the conclusions reached are not only 
interesting but arresting, yet we find ourselves 
wondering whether it can possibly be true 
that no less than 68 per cent. of industrial 
firms already pay some form of bonus to 
their indirect workers—those individuals who 
do nothing towards altering the shape or 
condition of the article produced, and yet 
without whom there would be no production. 
It may be that the firms approached were not 
truly representative of the many thousands 
in the land, or perhaps the engineering under- 
takings with which we are acquainted have 
not gone so far towards solving this problem 
as have their confréres in other industries. 
Be that as it may, it is evident that the 
problem has been faced and tackled by quite 
a large number, most of whom express satis- 
faction with the results. It is doubtful 
whether there are many who would question 
the desirability of all indirect workers parti- 
cipating in the bonus scheme, and the bone 
of contention is rather as to the possibility of 
applying it equitably ; indeed, the lack of a 
suitable basis has been the predominant 
factor for excluding certain grades of labour 
from bonus. Accordingly, it is well at this 
stage to analyse the bases that are available, 
and these may be grouped broadly under 
three main headings—first, when the bonus 
is dependent upon the results of the par- 
ticular grade’s own efforts ; secondly, when 
it is dependent upon the efforts of the direct 
workers ; and, thirdly, when it is dependent 
on the total effort of all workers. While itis felt 
that the first must be regarded as the ideal, 
it is suggested that it is one almost impossible 
to apply; it would be more than difficult to 
rate-fix the work of the shop labourer sweep- 
ing the floor or that of storekeepers and 
maintenance men, while to judge inspectors 
by the volume of work examined might lead 
to the passing of defective work. Were the 
necessary checks feasible, their application 
would necessarily greatly increase the 
number of indirect workers. The objection 
to the second suggestion is that there is no 
clearly determined relation between the 
direct and indirect worker, so that if the 


exertions of another, the “ passenger ” will 
benefit to the same extent as the honest man. 
The third proposal seems logically the 
soundest, but it cannot be gainsaid that the 
determination of total output is so far 
removed from the shop floor that the indirect 
worker will hardly be inspired to increase his 
effort, and his bonus will come to be regarded 
as a welcome increase to his basic rate. 
Clerks, draughtsmen, indeed, all the black- 
coated army, should profit by the prosperity 
of the firm, and reap the benefits accruing 
from their personal labours. Whatever 
scheme is adopted it must be simple, and 
therefore readily understood, and suitable 
provision must be made for the elimination of 
the mere drone. It has been claimed that if 
some scheme could be evolved whereby all 
workers in all factories could receive a bonus 
based on final output, it would facilitate a 
reduction in the number of rate-fixers, clerks, 
and other ancillary staff. 

We feel that Messrs. H. Whitehead and 
Staff have done well to bring this question 
to the fore, and to have undertaken so useful 
an investigation, one that we should like to 
see pursued to its logical conclusion. The 
more every worker can share in the pros- 
perity of a company’s operations, the better 
satisfied everyone will be. While it must be 
readily agreed that there is no royal road to 
success, and that each company must to a 
degree work out its own salvation, it is sub- 
mitted that perhaps the most hopeful solu- 
tion may be found in the development of a 
group bonus scheme in which all ancillary 
personnel, comprising foremen, inspectors, 
timekeepers, rate-fixers, and office staff are 
included. If the group price per unit pro 
duced includes a definite allowance for each 
indirect function, the lower the number of 
indirect persons the higher will be the group 
bonus. This in itself will ensure the weeding 
out of undesirables and at the same time foster 
that team spirit that is so essential to the 
success of a business. There is still much 
ground to be covered, and there are certain 
understandable hostilities to be faced 
and tactfully overcome, but it is certainly a 
problem that deserves more attention than 
has so far been bestowed on it by the average 
engineering managing director. It is of 
interest to recall that as long ago as 1918 
Priestman Brothers, Ltd., of Hull, introduced 
a system of collective bonus so that the 
“non-producers ”’ could benefit. This scheme 
was described and discussed in THE ENGINEER 
on various occasions, notably on July 13th, 
1928, when it had been in existence for ten 
years. We note that Whitehead and Staff, 
Ltd., 20, Buckingham Gate, S.W.1, are pre- 
pared to send copies of their report to 
managing directors, and we suggest that 
advantage should be taken of that offer. 








Obituary 





ERNEST SANFORD NEW 


Ir is with great regret that we have to 
record the death at the age of seventy-one of 
Mr. Ernest Sanford New last Saturday, 
March 6th. He had for about, a month been 
ill of pleurisy at his home near Guildford, 
and at last succumbed to it. Strangely 
enough, Mr. New, who later became joint 





latter receives a premium as the result of the 


managing director of the D.P. Battery Com- 


pany, Ltd., Vice-President of the British 
Electrical and Allied Manufacturers’ Associa- 
tion, and Chairman of the Accumulator 


Manufacturers’ Association, and was a 
member of the Institution of Electrical 
Engineers, was never formally trained as an 
engineer. He was educated to become a 
chartered accountant. But accountancy did 
not suit him. Perhaps because he was one 
of a very large family, nearly every member 
of which was naturally mechanically minded, 
he had a remarkable knack, despite his lack 
of technical training, of picking up sound 
engineering knowledge. In that connection 
it is of interest to learn that he was an 
enthusiastic motorist from very early days, 
and the knowledge he thus gained of mecha- 
nical devices stood him in good stead. He 
was one of the first to bring over to this 
country from France one of those early none- 
too-reliable cars. That was in the very early 
nineties, fifty years ago, and from that 
time onwards he never ceased to own at least 
one car. To his knack of picking up know- 
ledge, he added a determination that brought 
him through all difficulties. It was very 
largely through his work that the D.P. 
Battery Company, Ltd., was built up from 
very small beginnings. But he was not its 
founder. Indeed, his appointment to the 
firm very nearly fell through, owing to a 
mistake. When he joined, one of the 
directors of the firm, on holiday at the time, 
being informed of the event and mistaking 
him for another of the same name, wired 
urgently that he would not agree to his 
appointment. Fortunately, the telegram 
arrived too late to affect the issue. To the 
many friends he leaves behind, Mr. New 
will always be remembered as an_ indi- 
vidualist and a great fighter. He would 
never give up whilst a chance yet remained 
of winning through. The country can ill 
afford to lose such men in time of war. 








Literature 





Pirotechnia. By Vannocuio V. A. L. Brri- 
GUCCIO, translated from the Italian edition 
of 1540, with introduction and notes by 
Cyrm StTantey Smire and Marrna 
TeacH Gnupi. Printed for the American 
Institute of Mining and Metallurgical Engi- 
neers by the Yale University Press, 1942. 
Price 5 dollars. 


BIRINGUCCIO’s treatise was the first printed 
book to deal with the subject of metallurgy, 
for that is what the title connotes, and not 
fireworks only. Biringuccio (1480-1539) was 
a master craftsman of Siena, Tuscany, where 
the industrial and fine arts then flourished 
and where they were as advanced as at any 
place in Europe. Moreover, under the 
patronage of the Petrucci family of that city, 
he was enabled to travel in Italy and Ger- 
many and thus to become acquainted with 
the best practice of the day, to which he 
added his own extensive and matured expe- 
rience. The sources of his information were 
gained almost entirely in the workshops 
where metals were smelted, worked up, or 
cast, and his approach was almost wholly 
practical and experimental, and scarcely 
tinged with the theories of the alchemists or 
with the superstitions of the age in which he 
lived. He was a leader of that fraternity of 
artisans who accumulated through the years 
the basic facts on which true science is 
founded. He was not an inventor ; the appli- 
cation of manual skill and knowledge towards 
improvement gave him all the satisfaction 
he needed. 





*“ Pirotechnia ’’ is valuable because it 
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records the state of arts and throws light on 
the beginnings of the capitalistic economy 
that was needed to give effect to large-scale 
industry. The author embodied his know- 
ledge in ten books, each subdivided into 
chapters which constitute the treatise under 
review :—Book I, mineral ores in general ; 
steel and brassmaking; Book II, mineral 
salts, sulphur, glass, gems, lodestone ; Book 
ITI, assaying, smelting, cupelling, charcoal ; 
Book IV, separation of gold from silver ; 
Book V, alloys of gold, silver, lead, and tin ; 
Book VI, bronze founding, guns, statues, and 
bells ; Book VII, melting furnaces, bellows, 
gun boring; Book VIII, fine casting ; 
Book IX, technical processes, distilling, sub- 
limation, coining, smithing, wire-drawing, 
pottery, lime and brickmaking; Book X, 
gunpowder, Greek fire, fireworks. The books 
are embellished with woodcuts that convey 
a wealth of information ancillary to the text. 
Of course, the treatment of the subjects is 
unequal, as one would expect ; in some it is 
scrappy, but in some, such, for example, as 
that on bronze founding, is detailed and dis- 
closes practice which was not improved upon 
materially during the next two centuries. 

It is astonishing that no complete transla- 
tion into’ English has hitherto appeared ; 
even this one has been made possible only by 
a grant from the Seely W. Mudd Memorial 
Fund for the advancement of the sciences of 
mining and metallurgy, and by the collabora- 
tion of the two persons named in the title, 
whose fields of activity have lain in metal- 
lurgy and in Italian literature respectively ; 
the resulting text is a monument to American 
scholarship and deserves high praise. The 
type, rubrication, format, and binding reflect 
the highest credit on the printing office and 
its staff. The volume is a fitting companion 
to the translation of Agricola-“ De re 
metallica ” in 1912 by H. C. and Lou Hoover. 





Prism and Lens Making. By F. Twyman, 
F.R.S. London: Adam Hilger, Ltd., 98, 
St. Pancras Way, N.W.1. Price 15s. net. 


Lonpon, towards the end of the eighteenth 
century, was prominent in the development 
of fine mechanical and optical work. In 
those days the Government awarded sub- 
stantial monetary premiums to such men as 
Ramsden, who perfected the precision divid- 
ing engine. His father-in-law, John Dollond, 
as inventor of the achromatic objective, was 
the father of the optical industry. He made 
it possible to use spherical instead of parabolic 
surfaces, whereby simpler and more accurate 
machinery could be employed. During this 
period the type of machine that later became 
standard on the Continent was invented and 
developed. 

Whereas in this country Government 
interest steadily declined, the reverse was 
the case in Germany, which adopted British 
methods and plant and built up a very large 
industry, the value of which for war purposes 
was clearly recognised as a vital political 
necessity. That the smaller British industry, 
notwithstanding its limitations, lacks nothing 
in vitality is evident from the remarkable 
expansion that occurred during the last war 
and its still greater production during the 
present emergency. 

Both on the Continent and here the 
industry ‘comprises a large number of small 
firms dependent upon craftsmanship and a 
small number of large firms capable of quan- 
tity production, where experience is more 
centralised in the organisation of plant 
operable by semi-skilled labour. 

It is not surprising, in view of its nature, 
that very few books on optical ~workshop 
practice have been published. There are not 
many who can deal with the subject compre- 





hensively, for it involves not only individual 
experience, but also much scientific know- 
ledge. Those competent to do so may not be 
permitted to divulge their information. 
Mr. Twyman, the author of “ Prism and Lens 
Making,”’ which is a welcome addition to the 
scanty literature of the subject, is managing 
director of a famous London firm, the reputa- 
tion of which has been established largely 
through his ability as a designer of apparatus 
and plant and as an organiser. He is also a 
fellow of the Royal Society. The book is 
well suited to the needs of the big and the 
little firm. It commences with a concise 
historical chapter, followed by two which 
have reference to what is still the contro- 
versial nature of a polished surface :— 

Does a polished surface result from 
progressive abrasion, of which over any 
element there is little evidence of any inter- 
mediate stage, or does it flow like a liquid 
when the molecular cohesion is overcome ? 
Sir Isaac Newton and Lord Raleigh both 
suggest in different degrees ultimate molecular 
abrasion of the material. Sir George Beilby 
first introduced the idea of surface viscous 
flow. The author, knowing there is still no 
definite proof, is more guarded, but none the 
less clear in his exposition of the matter. 
Chapter IIT is wholly devoted to this funda- 
mentally important subject. 

Apart from its psychological effect, the 
absence of dirt is in many industries of little 
importance. In the optical industry it may 
be a determining factor in production. Many 
hours of additional work may be involved in 
re-smoothing and polishing consequent upon 
the presence of a small particle of grit on the 
tool. If the polishing room is on an upper 
level, to which particles of dust rarely rise, 
there is little need to seal the chamber and 
filter the air ; but even at lower levels these 
precautions are generally of secondary import- 
ance, because the dust in a room is of internal 
origin. Over 80 per cent. is fibre resulting 
from the wear and tear of clothing. The 
larger the volume of space per operator, the 
less the dust. The author deals with dust in 
the air resulting from scattering of abrasives. 
He describes his photographic method of 
determining stroboscopically the rates of fall 
of different abrasives carried in the air and 
the direction of their motion by draughts 
when, for example, the door is opened. 

All the operations, whether for the pro- 
duction of small or large numbers of parts, 
are described on the basis of actual experi- 
ments, which afford a very clear insight into 
the determining factors, Only by such know- 
ledge can the conditions be varied to suit the 
work to be done. 

Much valuable information is provided 
concerning abrasives and their gradation in 
relation to the fineness of the surfaces pro- 
duced; the nature of polishing media ; 
pitches and waxes for winter and summer 
use; cleaning liquids, and the methods of 
preparing polishers. 

One interesting paragraph deals with 
dermatitis due to cleaning liquids, such as 
turpentine. Washing with warm water and 
treatment with lanoline is recommended. 
The same treatment has proved effective in 
the treatment of skin affections in the machine 
shop due to lodgment of oil in the pores of 
the skin. 

For those who have quantities of the same 
piece to manufacture, Chapter VII on Block 
Working is of particular interest. In it the 
author describes his jig method of making 
roof prisms to within 2 seconds of angle. 
As the resultant error in the field is then 
8 seconds, the jig method is not good enough 
for good-quality definition, which demands a 
roof prism accuracy of 0-5 second. 

As the principal authority on the applica- 





tion of the interferometer to the testing of 
optical surfaces, his chapter on the Testing of 
Optical Work is of particular value. In it 
he describes the instruments he has devised 
for the purpose—their principles, the method 
of use, and how to interpret the appearances, 

Appendix B deals with the silvering of 
surfaces by the Brashear process, which gives 
the maximum reflection, and with the 
silver nitrate-formalin half silvering process. 
Recently vacuum deposition methods, whose 
use will be extended in the future, have been 
introduced, The same high-vacuum appa- 
ratus serves also for the blooming or filming 
of transmission surfaces, whereby the loss 
of light may be halved at each surface. 
Dennis Taylor, of York, in 1893, first patented 
the use of surface film, but as vacuum appa- 
ratus did not exist he was restricted to the 
use of chemical methods. 

A novel feature of the book is a glossary of 
technical terms in English with their equiva- 
lents commonly used in French workshops. 

The book is well written, comprehensive, 
and concise. It meets very adequately the 
needs of the optical industry and will be 
appreciated also by those who are interested 
in the more scientific aspects of technical 
optics. Furthermore, it will appeal to those 
thousands of engineers who like to know how 
things are made, even though their connection 
with engineering is not very close. It describes 
all the processes of lens and prism making in 
such technical detail that one feels he could 
make lenses and prisms himself. 





SHORT NOTICES 


Boiler Plant Technology. By R. L. Batley 
and E, G. Barber. London: Sir Isaac Pitman 
and Sons, Ltd., Parker Street, Kingsway, 
W.C.2. Price 15s.—This book can be con- 
sidered as being divided into two main parts, 
one dealing with the combustion of fuel and the 
other with boiler water conditions. It is note- 
worthy that an engineer has compiled the engi- 
neering side and a chemist the chemistry side, 
and in this way the information, both theoretical 
and practical, is dealt with in its correct per- 
spective and clearly set out. While it would 
appear that the authors have not written 
particularly for the power station laboratory 
staff, much of the information covers that used 
in such a laboratory, and should prove useful 
for ready reference. At the same time the 
operational staff of stations not equipped with 
laboratories will find the information useful. 
The chemical formule are given in such a way, 
particularly under the boiler feed-water section, 
that they are understandable by engineers 
with little or no chemical training, and where 
calculations are given, worked examples eluci- 
date them. The paragraph on boiler mainten- 
ance could be amplified with advantage, as 
good performance of the boiler unit is the target 
aimed at by using correctly the knowledge 
surveyed in the book. At the present time, 
with the need, not only for fuel economy, but of 
increased availability of boiler plant, this book 
is worth studying by all connected with boiler 
plant design and operation. 





BOOKS RECEIVED 


The Mechanical Handling Year Book and Manual, 
1943. Edited by H. Pynegar. London: Paul Elek 
(Publishers), Ltd., Africa House, Kingsway, W.C.2. 
Price 30s. net. 

Report on Part-time Day Education for the Adoles- 
cent. London: British Association for Commercial 
and Industrial Education, 20, Russell Square, 
W.C.1. Price ls. net. 

Gas Turbines and Jet Propulsion for Aircraft. 
By G. Geoffrey Smith. London: Flight Publishing 
Company, Ltd., Dorset House, Stamford Street, 
8.B.1. Price 3s. 6d. net. 

Radio Receiver Design: Part I, Radio Frequency 
Amplification and Detection. By K. R. Sturley. 
London :, Chapman and Hall, Ltd., 11, Henrietta 
Street, W.C.2. Price 28s. net. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





COMMENTARY ON “ THE BRITISH 
STEAM LOCOMOTIVE ” 


Srr,—Mr. Dendy Marshall’s commentary in 
THE ENGINEER, October 16th, 1942, on Mr. E. L. 
Ahrons’ famous work is very interesting, and 
suggests that an unwritten law might well be 
established in regard to works on mechanical 
engineering subjects for a commentary to be 
made after an elapsed period of ten to twenty 
years from publication. The writer would have 
wished to make some comments on other parts 
than those dealt with in the commentary, but 
duties and difficulties of distance in wartime 
prevent this ; nevertheless, he desires to make a 
few remarks regarding Mr, Dendy Marshall’s 
comments; dealing with these in the same 
sequence he has followed :— 

Page 24, Bogie Locomotives.—It is noted that 
Mr. Marshall has spotted @ significant point in 
Wood’s references to Chapman and the Wylam 
engines ; it certainly appears possible to read 
into Wood’s description almost a direct con- 
nection between Chapman and the Wylam 
engines, which tends to support the latest idea 
that there was a close connection between the 
two, 

Page 94, McConnell’s Single Engines.—Is it 
certain that many—or even any—of the 
‘** Bloomers ”’ (2.e., the single-framed engines, of 
which there were two sizes and an extra three 
engines larger still) had the carved-out boiler, 
because it seems probable that only the twelve 
double-framed engines had such boilers, whilst 
in regard to the longitudinally divided fire-box 
it does not appear certain that this was applied 
to any of the engines besides the three “ extra 
large ”’ “‘ Bloomers ”’ (engine ‘‘ 373,” &c.) and, 
of course, the double-framed singles. That the 
plates appearing in the “ Imperial Cyclopedia 
of Machinery,” 1851-54, do not, as correctly 
noted by Mr. Marshall, represent the actual 
large ‘‘ Bloomers ”’ is proved by the fact that the 
boiler centre line above rails scales about 
6ft. 4in., whereas the boiler centre line of the 
large ‘‘ Bloomers ” was 7ft. lin. from rail, as 
also that a straight-topped boiler is shown in the 
plates, whereas the large ‘“‘ Bloomers” had a 
raised fire-box top. Further, it is important to 
note that raising the boiler shown in the plates 
the 9in. difference and placing the valves be- 
tween the cylinders—as in the double-framed 
7ft. 6in. singles—the carving out of the boiler 
barrel becomes unnecessary. The difference 
between the design represented in the plates 
and the height of the boiler upon the actual 
engines can be seen at a glance by comparison 
with the illustration of a large ‘“ Bloomer ”’ 
‘in the flesh”? in THE ENGINEER of August, 
1923. It may also be noted that the three 
extra-large ‘‘ Bloomers’’ had boiler centres 
7ft. 5jin., and as these were built after the 
double-framed singles, we have another indica- 
tion that the carved-out boiler was limited to 
the double-framed engines. 

It is impossible to believe that the carved-out 
boilers with their inherent structural defi- 
ciencies and the certainty that the internal dip 
would accumulate partially burnt fuel and 
ashes against the lower rows of tubes, would 
have been perpetuated on such a considerable 
number of engines over a period of ten years ; 
is there any definite evidence even that any of 
the ‘ Bloomers ” had their cylinders and crank 
axles arranged as in the plates which appeared 
in the ‘‘ Imperial Cyclopedia of Machinery ” 
(i.e,, does any as-built drawing exist) ? In the 
copy of this work in the possession of the writer 
the description and plates referred to do not 





form any part of the volume, which is in con- 
temporary binding and without signs of 
abstractions, and it appears possible that the 
writer’s volume differs by a year or two from 
that possessed by Mr. Dendy Marshall and that 
McConnell ‘‘ thought better of it,’’ and hence it 
was omitted from later issued volumes of the 
book in the same way as some of the pecu- 
liarities of the design were, in the writer’s 
opinion, probably left out of the engines as 
actually built. The uncommon design of the 
engine portion of the “ 300” class with double 
frames being now found to extend to the 
machinery arrangements of the “ intended ”’ 
‘** Bloomer ”’ illustrated by Mr. D. Marshall; it 
would be a gain to our knowledge of the deve- 
lopment of locomotive design if this question 
could be cleared up. 

Page 106, Bristol and Exeter Engines.—It is 
axiomatic that absence of flanges on the single 
driving: wheels make it unnecessary for either 
of the bogies to have side play; the driving 
tyres, however, must be wide enough to meet 
all conditions. Whether the wheel arrangement 
was unjustly blamed for the Bourton accident 
of 1876 is not, however, so certain ; one of the 
disadvantages of flangeless wheels being that a 
combination of wear or lateral incorrectness in 
the bearings of a locomotive together—or even 
without—excessive widening of the rail gauge 
on curves, would allow one or other of the 
driving wheels to drop inside the outer or out- 
side the inner rail. 

Page 129, 8ft. Broad-gauge Engines.—The 
apparent restrictions in the running of these 
engines down the Wootton Bassett bank cannot 
be attributed to there having been five bearings 
on the driving axle ; if these bearings had been 
out-of-line, or unevenly loaded in any way, the 
defect would have ‘“ automatically *’ corrected 
itself either by excessive wear or broken crank 
axles or, if slight, would have adjusted itself 
when running-in the engine. The cause must 
rather be looked for in constricted valve 
passages, incorrect valve gear events, unduly 
restricted blast pipe orifice, or some such cause. 
It is believed these engines had Gooch’s valve 
gear, in which the lead does not vary and the 
lead may have been kept small for starting and 
thus affected the maximum speed attainable ; 
the lead was supposed to be #in., which should 
have been ample, but somewhat excessive for 
starting, and may have been reduced to about 
iin., which would have been too little for high 
speed when notched up. 

Page 185, Stirling’s G.N. Railway Singles.— 
It is the case that placing the bogie pivot some- 
what behind the centre of the bogie wheel base 
is an advantage, in that it reduces the traverse 
of the second pair of bogie wheels. It also has a 
correlated advantage, in that the leverage 
through which the leading bogie wheel flanges 
operate to curve; the engine as a whole is 
improved and for a given amount of curvature 
there is somewhat less wear of the flanges of the 
leading bogie wheels, which, of course, always 
suffer most. 

Page 233, Air Brakes, &c,—The application 
of the Westinghouse air brake on the Midland 
was much more extensive than would be 
gathered from the ‘‘ Commertts,”’ there being by 
1878 no less than fifty-seven locomotives (and 
about 200 passenger vehicles) so equipped, all 
originally on 2-4-0 engines, but afterwards 
some equipments were transferred to 4-4-0 
engines of as late as 1882. Most of the Pullman 
car trains were Westinghouse fitted from 1874, 
A special test with a train of fourteen vehicles 
fitted with W.A.B. was made in April, 1874, 








between St. Pancras and Bedford; although the 
train had been running so equipped for some 
time previously, whilst at the Newark brake 
trials on June, 1875, one of the three Midland 
trains was Westinghouse fitted. At one period 
the Midland appeared set fair for the air brake, 
and there is a tale that the final coup-de-grace 
of the Westinghouse system on that line arose 
from a dispute regarding the inadvisability of 
using the compressed air service in an air- 
operated sanding system, and it is the case that 
some engines were so equipped. It may also 
be mentioned that, besides the 2-4-0 engine 
temporarily converted to a “‘ single,” one of the 
4-4-0 type was similarly tried. 
P. C. DEwnurst. 
Montevideo, January, 1943. 





PROFIT AND PATRIOTISM 


Srr,—I read with interest the letters of Sir 
Alfred Herbert and your other correspondents. 
Sir Alfred, I respectfully suggest, rather missed 
the point as well as the approach of my article. 
One must in an objective study of a problem 
be careful to separate what can be done and 
what cannot be done from what we like and do 
not like. Sir Alfred’s letters seemed more 
concerned with what he disliked than to face 
up to the grave national and international 
problems which menace our whole development. 

He writes, for example, as if the “ party 
truce” is some kind of standstill position and 
as if it were only the unreasonable discontent 
of workers which was disturbing our otherwise 
smooth-running economic system. 

The fact is that we live in conditions which are 
never stable, but continually changing—often 
almost unperceived. ; 

For example, we talk of the capitalist system 
as if it was some definite arrangement of pro- 
duction, whereas capitalism to-day is more 
different from the capitalism of a hundred years 
ago than early capitalism differed from the last 
phases of feudalism, One hundred years ago 
business was a matter of individual enterprise 
of the very kind Sir Alfred himself personifies, 
but to-day in the main industry tends to become 
impersonal and managed by employee directors 
with shareholding owners as passive dividend 
drawers, 

Moreover, till 1870 Britain was largely the 
manufacturer for the world, but the develop- 
ment of railways, the resulting possibility of 
connecting iron mines with ecoalfields, removed 
Britain’s advantage of shipping iron to her coal 
ports. Manufacture developed in other lands, 
entered into competition with our own, gave 
rise to tariffs, and a struggle to monopolise 
markets and raw materials, 

All this has brought the world into almost a 
complete control and free trade is no longer 
possible. 

Within our country enterprise has developed 
our powers of production and our country to 
such an, extent that opportunities of new enter- 
prise are limited to smaller and smaller spheres 
and, indeed, even new inventions are controlled 
lest their development upset existing economic 
balances. 

These changes take place almost involuntarily 
and they bring the necessity of directing and 
arranging further development. It is not there- 
fore the hostility of labour which raises these 
problems, but these problems which bring 
insecurity and hopelessness to the outlook of 
the worker. The pressure of the anarchy of 
“everyone for himself and devil take the hind- 
most ”’ has fallen most heavily on the worker, 
and out of necessity he has been forced to call 
for planning. 

If war, poverty, and unemployment are not 
to recur after this war, then the future cannot 
be left to the chance of men like Sir Alfred 
springing up in the hope that their genius or 
good luck will find markets somehow, some- 
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where. We cannot ‘‘ wait and see’; we must 
foresee and plan, otherwise chance might be 
against us, and our country and world crash 
about our ears. 

While, then, one can understand and even 
sympathise with Sir Alfred’s feelings at men 
wanting to have some say in the affairs which 
dominate their lives, we cannot now spend time 
regretting that the past is past. 

We. must consciously control our future. 
Labour in its plans sets forth its ideals. They 
also will be restricted in their application to 
what is possible and desirable under the cir- 
cumstances at any time. But the war has shown 
that many of Labour’s pre-war proposals con- 
cerning Marketing Boards, the bulk purchase 
of food, the direction of agriculture were the 
solutions resorted to when war came upon us. 
The nation has seen what we can accomplish 
when we are consciously organised for war ; 
they will expect that the same spirit will be 
shown in organising for peace. 

The question for me is not a question of 
being anti-employer or anti-private enterprise, 
but how to solve the economic and political 
problems with which history has confronted us. 
Recriminations or grumbles will give us no 
help. We had better try goodwill and careful 
thought. ARTHUR WOODBURN. 

March 8th. 





A MODIFIED CURRICULUM 


Smr,—I think I am right in saying that the 
long discussion at the Institution of Mechanical 
Engineers on Education opened up a new aspect 
of that ancient perennial. Hitherto the accent, 
despite all efforts to conceal it, has been on voca- 
tional training. Now it would appear that a feel- 
ing in favour of breadth of education is beginning 
to prevail. Admittedly, there has been for years a 
struggle against early specialisation, but looking 
at technical education by and large, it cannot be 
said to have made much headway against the 
wishes of parents and industrialists, both of 
whom for different reasons wish to see young 
men fitted as quickly as possible for profitable 
service in industry. 

I do not propose to develop this argument, 
for my principal purpose in writing to you is to 
suggest modifications, heterodox in several 
respects, which might go Some way to meet the 
new conception. 

It is comnion knowledge that very few young 
engineers know what sort of jobs they will get 
when their education is finished, or what 
varieties of work may fall to them in the course 
of their careers. They may fit themselves by 
special courses for selected branches of engi- 
neering, but they have to face the fact that they 
may, by force or bent of circumstances, find 
themselves in quite other occupations. In 
mechanical engineering particularly, a man 
never knows into which of the thousands of 
different branches he may be thrown. Further- 
more, one has to think of all the young engi- 
neers who go abroad and who must be prepared 
to take on any one of a great variety of jobs. 

Bearing these facts in mind, we can ask our- 
selves if it is possible to devise a course of 
education that will produce highly adaptable 
engineers. In answer to that question I venture 
to make a few suggestions. They apply only to 
mechanical engineering and manufacturing 
aspects of electrical engineering, for the latter 
is a branch of the former. 

To begin with, I propose that far less time 
should be spent on quantitative science. It is 
very desirable that engineers should know a 
good deal about the subjects usually embraced 
under the term physics, but it is unnecessary 
that they should have more than a general 
knowledge of them. The kind of information 
they need is the kind given in Royal Institution 
lectures — Tyndal’s courses were brilliant 


examples. Given by such means a sound under- 





standing of the principles of physics, one could 
trust the engineer to pursue and develop any 
particular branch if and when circumstance 
arose. I think the physical laboratories of 
colleges might be closed to engineers, and, of 
course, examinations would not be on mathe- 
matical—quantitative—examples in physics, 
but on the broad principles of physics. 

Akin to physics, I would place the study of 
thermodynamics. It became a leading subject 
in educational curricula when the heat engine 
was the outstanding example of mechanical 
engineering, and ever since then has occupied a 
great deal of the student’s time. Now, the 
heat engine fills, in fact, a very small place 
in mechanical engineering. To detail the 
hundreds of other aspects of mechanical engi- 
neering is unnecessary. Everyone knows that 
the great majority of mechanical engineers 
have nothing to do with heat engines, except as 
users. They have to build cranes or sewing 
machines, bottle-making machines, harvesters, 
motor-cars, locomotives, and nearly all the 
things that are essential to modern life. Most 
of them are far more concerned with the use of 
power than its generation. 

It follows from this that in place of the time 
given to a detailed study of heat engines 
more attention should be paid to the study of 
mechanics and mechanisms. I would like to see 
every museum and every technical college 
amply supplied with working models of*mechan- 
isms of all kinds. They should be specially 
designed to show the elementals and should 
be made the subject of demonstrations and 
lectures. I stress this suggestion for I am con- 
vinced that nothing does more to quicken the 
inventive talent of engineers than a constant 
and intimate acquaintance with mechanisms. 

Sir, I have already exhausted more of your 
space than I have a right to ask for, and I must 
not elaborate the matter further at this stage. 
Other directions in which we might depart from 
the conservative curricula of our colleges will 
occur to others. But two words must be said 
in conclusion to prevent misunderstanding. The 
first is that it is assumed that specialisation in 
any particular direction will always be available 
for those who want it, perhaps as a post- 
graduate course; and the other is that the 
mental training of engineers would be just as 
good, just as valuable to industry, if the 
traditional curricula were modified, as it is now. 

HETERODOCIAN. 

March 6th. 








Norwegian Electro-Chemical 
Plant Damaged 


AccorpDInG to information which has been 
received from Sweden and Oslo, the recent 
attempt to blow up the Rjukan power house 
and electro-chemical plant of the Norsk-Hydro 
concern has achieved some success. At the 
point where the explosives were placed com- 
plete devastation has resulted. The plant, 
which is one of the largest of its kind in the 
world, is situated at Rjukan, in ‘the county of 
Telemark, in Norway. It was built some years 
ago and was reconstructed between 1927 and 
1928, when its output capacity was raised to 
600,000 tons of nitrates per annum, of which 
close upon 80 per cent. was exported. During 
recent years the installation, which makes use 
of the 600ft. head of the Rjukan waterfall, has 
again been extended and modernised. When 
the German Army occupied Norway, the 
administration of the factory passed into the 
hands of the I.G. Farbenindustrie, and _ its 
large output of nitrates and fertilisers is 
looked upon as being very important for the 
German war effort. In all, there are three 
power stations connected with the factory, 
which have a total capacity of about 251,000kW. 
Some £8,000,000 is invested in the works, 
which give employment to about 10,000 to 





12,000 workers. We are informed that during 
recent months there has been considerable 
unrest in Rjukan, which is a Norwegian patriot 
stronghold, and only last December there was 
a three-day state of emergency declared at the 
works, during which all work at the factory was 
stopped and a number of arrests were made by 
the Gestapo. 








Port Development on the 
Mersey 


Ir is announced that a Committee has been 
appointed by Lord Leathers, the Minister of 
War Transport, to draw up proposals for the 
post-war development of transport facilities, 
accommodation, and the lay-out of the Mersey- 
side port area on both sides of the river. The 
Committee’s terms of reference have in view the 
more expeditious and economic handling of 
goods and services in the docks, and improve- 
ments relating to the access to the docks, due 
regard being paid to the various post-war 
planning problems which will undoubtedly 
arise in adjoining areas. The Chairman of the 
new Committee is Sir William Chamberlain, 
the Regional Transport Commissioner, and the 
following engineers have been appointed to 
serve on it :—Mr. R. Howard Davies, Divisional 
Road Engineer; Mr. M. J. Hellier, Regional 
Planning Officer; Mr. R. J. Hodges, Mersey 
Docks and Harbour Board; Mr. Ashton 
Davies, Railway Executive Committee; Mr. 
H. Hamer, Liverpool City Engineer and Sur- 
veyor ; Mr. W. A. Harrison, Borough Engineer, 
Bootle ; Mr. B. Robinson, Borough Engineer, 
Birkenhead; Mr. L. St. G. Wilkinson, Borough 
Engineer, Wallasey ; Mr. W. A. Cornes, repre- 
senting the joint road transport organisations ; 
and Mr. W. H. Barton, representing the Liver- 
pool District Trades Council. The work of this 
new Committee will be followed with unusual 
interest by our readers. 








Railway Water Service 





A RECENT report on water supplies for 
American railways refers to four principal uses : 
first, feed water for steam locomotives ; 
secondly, cooling water for oil engine loco- 
motives; thirdly, water for air conditioning 
apparatus on the cars; and fourthly, drinking 
water supplied on the cars. This last service is 
subject to regulations of the Government Public 
Health Bureau, both as to quality of the supply 
and the sanitation of methods and equipment 
used in delivering the water to the tanks or 
containers on the cars. As to feed water in 
relation to the embrittlement or intercrystalline 
corrosion in locomotive boilers, it appears that 
sodium nitrate is beneficial in preventing such 
corrosion or cracking, but that sodium sulphate 
is of little use. In fact the nitrate is one of the 
most effective inhibitors developed for this 
purpose. Investigations and experiments are 
proceeding to determine the relations of heat- 
treated steels and alloy steels—particularly 
carbon-molybdenum and _ nickel steels—in 
resisting intercrystalline corrosion. Rapid ex- 
pansion of the use of oil engine locomotives has 
made necessary the supply of water so con- 
ditioned as to prevent incrustation and corro- 
sion. This conditioning becomes complicated 
where different metals are used, and where a 
soluble oil must be added to the cooling medium. 
In stationary plants, softening the water by 
zeolite, lime-soda ash treatment, or proprietary 
compounds is generally satisfactory when 
supplemented by addition of an inhibitor, but 
these methods have not been so satisfactory on 
locomotives, owing particularly to stoppage of 
the small and intricate passages of the radiator 
and cylinder jackets. For air conditioning on 
the cars the air may pick up disagreeable odours 
from the wash water, to prevent which a finely 
divided solid absorbent such as activated carbon 
may be used. This absorbent may be added to 
the water or to a water filter. As with engine 
cooling water, it is necessary to provide against 
incrustation and corrosion. 
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Pipe Flange Grinding Machine 





THE failure of a steam pipe joint frequently 
involves @ difficult and laborious job, comprising 
the disconnecting of the pipes and the remaking 
of the joint with some jointing material. Time 
and trouble can be saved if the mating flange 
faces are such that jointing compounds are not 
needed, and the metal faces meet and join with- 
out leak. To achieve this result by filing and 
scraping, particularly with large steel flanges, 
is a lengthy operation and requires a high degree 
of skill. 

The Lumsden pipe flange grinder illustrated 
herewith is designed to produce steam-tight 
metal-to-metal joints with semi-skilled labour 
in a fraction of the time required with hand 





the motors are controlled from a push-button 
pillar. The grinding is done dry, but the wiring 
parts are protected from dust, while a powerful 
fan prevents the smallest spark from reaching 
the operator. In addition, a triplex glass 
window is provided in the surrounding guard. 
The secret of obtaining a pressure-tight joint 
lies in the fact that the faces are not ground flat, 
but are slightly crowned. A straightedge laid 
across the joint will only touch on a ring round 
the pipe bore, the outer edge of the flange being 
ground below to the extent of about 0-0005 
per inch of width. The result is that when the 
flange bolts are tightened a heavy sealing pres- 
sure is applied between the two pipe faces at a 
ring close to the pipe bore. This taper may be 
varied to suit conditions by swivelling the face 
place on its spindle. Fine adjusting screws 
are provided for this purpose and throw the 

















, PIPE FLANGE GRINDING MACHINE 


scraping. Pressures up to 20001b. per inch 
water test have, we are informed, been sustained 
without difficulty by pipes jointed with the aid 
of this machine. The actual grinding time is 
very short, but setting has to be carefully done. 
A conservative timé, floor to floor, for grinding 
the flanges of a 12in. to 15in. pipe is stated to 
be 30 min. 

The machine weighs 8 tons and occupies 
about 12ft. by 9ft. floor space. Its normal 
capacity is a flange 24in. diameter, but by the 
removal of a small detachable plate it will 
grind up to 30in. diameter. The grinding is 
done with a 16in. diameter by jin. wide peri- 
phery wheel, mounted on a motorised spindle. 
This grinding head is mounted on a radial 
slide attached to a circular face plate. The 
face plate revolves, producing a circular grind, 
while the head automatically traverses in and 
out radially a predetermined amount, according 
to the width of the flange face. The whole 
revolving face plate and grinding wheel can 
be fed forward to apply the grinding cut. The 
pipe is held in a vice attachment fixed to a 
tee-slotted table, which can be traversed, raised 
up and down, or swivelled, for the purpose of 
aligning the pipe correctly. With long pipes 
some form of block and gantry will have to be 
installed to steady the outer end. The table 
measures 24in. by 45in., has 18in. vertical 
adjustment, swivels 10 deg. each way, and has 
12in. traverse. These movements are all 
effected by hand adjustment. 

The face plate is revolved at two speeds arid 
is driven by multi-vee ropes for smooth rotation 
from a two-speed motor. The motorised spindle 
is totally enclosed. The feed is obtained from 
an infinitely variable-speed motor controlled 
by a small self-contained Ward-Leonard set 
revolving with the face plate and fed from an 
arrangement of slip rings. An automatic switch 
with adjustable tappets reverses the feed. All 





traverse slightly out of a true plane at right 
angles to the axis. The machine is equipped 
with easy lubrication points, and, where neces- 
sary, ball bearings are used. Hand feed for 
putting on the cut is all that is required, but 
special mechanical features have been incor- 
porated to enable the unavoidably heavy weight 
of the main spindle and face plate to be moved 
forward to put on the microscopically fine cuts 
required for the final finish. 

This machine is made by the Lumsden 
Machine Company, Ltd., Gateshead, for whom 
Alfred Herbert, Ltd., Coventry, act as agents. 








New Method of Etching on 
Metals 


A NEw process, which provides a cheap and 
simple method of etching trade marks, part 
numbers, patent numbers, or designs on to the 
surface of metals, has been developed by the 
Deloro Smelting and Refining Company, Ltd., 
Birmingham. The method is rapid and simple 
to operate and gives pleasing results, particu- 
larly on hard or stainless alloys, such as high- 
speed steel, stainless steel, stellite, &c. It can 
be applied to brass, nickel, or to any other 
metal. It enables a number of small articles 
to be etched in the same time as taken for one 
article, and a whole sentence can be etched as 
rapidly as one word. It has no limitations in 
the complexity of the design which can be 
transferred, provided only that a stencil can 
be cut. The process is electrolytic and makes 
use of a standard waxed paper stencil, such as 
is used on a duplicating machine, on which are 
typed or printed the required words or designs. 
This is placed between the metal article, which 
forms the anode, and an absorbent pad con- 


taining the etching fluid, which is connected 
to the cathode of a 15-volt D.C. circuit. 

The apparatus consists of a unit comprising 
a transformer, rectifier, and output controller, 
which gives a potential of 15 volts D.C. from 
the 200/230 volts A.C. supply. The blocks used 
as anode and cathode for the etching are shown 
in the second engraving. B is a graphite base- 
plate connected to the negative terminal of the 
D.C. source. On the surface of this block rests 
a pad C which may be a few layers of ordinary 
blotting paper. This pad is damped with the 
etching fluid and the typewritten or hand- 
drawn, or otherwise imprinted, stencil D is 
then placed face downwards upon it. The 
metal object F, which must have a flat, but not 
necessarily polished surface, is then placed 
face downwards upon the stencil. Electrical 
contact and pressure is provided by placing on 
top of the metal the weighted graphite block A, 
which is connected to the positive terminal of 
the D.C. source. The current is then turned on 


for a period varying from 5 sec. for a small 














[TYPICAL ETCHED MARKING 


design to 10 sec. for a larger one, or even 
30 sec. where, say, twenty metal objects are 
being etched at once. The current varies from 
2 amperes up to approximately 10 amperes. 
It is important that sufficient mechanical 
pressure should be maintained to ensure good 
contact with each specimen. In placing a 
specimen upon the stencil no part of it should 
touch the bare pad, otherwise it will become 
etched. It is not necessary for the surface of 
the article to be free from grease before engrav- 
ing, since greasy surfaces etch quite well. 
When etching stainless or corrosion-resisting 
metals, each cut in the stencil is good for at 
least fifteen etchings, the life being limited by 
the tendency of the stencil to become burned 
and the etching to become blurred. The life 
of the stencil is reduced to about ten engravings 
with less corrosion-resisting metal, such as mild 
steel, as the dielectric properties then become 
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impaired. The normal depth of the engraving 
is about 0-0005in., and an important feature 
of the process is that in no way is the structure 
of the adjacent metal altered nor is the surface 
of the metal embossed, but remains perfectly 
flat. The etching appears as a silvery colour on 
mild steel and is more brilliant on stainless 
metals. It can be filled afterwards, if desired. 

Round or curved articles can be rolled over 
the stencil whilst in contact with the top block, 
or, alternatively, awkwardly shaped or large 
articles can be etched by fitting the waxed 
stencil to the curved face of a hand blotting 
pad and making the necessary electrical con- 
nections to the metal body of the hand blotter 
and the article. The method is particularly 
useful for marking tool-room products, such as 
small tools, tool bits, form tools, name plates, 
&c., as the etching can be carried out after the 
work has been completed. The running cost is 
very small, as a large number of markings can 
be typed on one stencil. The apparatus, we 
are informed, can be obtained from Griffin and 
Tatlock, Ltd., Kemble Street, Kingsway, 
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Some Textile Finishing 
Machines* 


By K. 8. LAURIE, M.A., A.M.I. Mech, E.+ 
(Continued from page 200, March 5th) 


CLotH FEEDING 


THe cloth entering a stenter has to be 
positioned laterally with more or less accuracy, 
according to the type of chain. In earlier days 
this operation was carried out as a matter of 
course by two operatives, who sat on each side 





Roller Guiders.——-W here only moderate guiding 
accuracy is desired and the selvedges may be 
allowed to wander laterally as much as }in.— 
as in feeding mangles, drying cylinders, and 
automatic clip stenters—the roller type of 
guider has been successful. This consists of a 
pair of rollers gripping the cloth at each 
selvedge. Tho axes of the rollers are so inclined 
as to pull the cloth outwards. When the 
selvedge reaches the allowable outward limit 
it moves a light trigger. The rollers fall apart, 
the cloth springs back towards the centre of 
the machine, the rollers grip again on release 
of the trigger, and the cycle is repeated. This 
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Fig. 24— Wood's Electric Guider 


of the entering end and fed the selvedges by 
hand. This method is still to be seen in many 
works. With advancing machine speeds and 
rising labour costs, the possibilities of automatic 
cloth feeding began to be explored. Some of the 
difficulties in mechanising this operation are :— 
(1) Most cloth is exceedingly soft and 
flexible. 
(2) Cloth before stentering rarely has a 
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PLAN 
Fic. 28—Foxwell-Dungler Guider 


straight selvedge, and its width may have 
very t variations. 
(3) Cloth at this stage is seldom flat. 
Loose, baggy selvedges present very great 
difficulty to the mechanical guider. 
(4) There is an immense variety in cloth. 
(5) The consequences of a ‘ miss,” 7.€., a 
portion of the selvedge failing to be gripped 
by the clips or pins, are very serious, and 
much valuable cloth may be damaged. 








* Institution of Mechanical Engineers, February 19th. 
+ Messrs. John Dalglish and Sons, 


type of guider is to be seen in three different 
forms :— 

(a) Mechanical, where the roller pressure 
is applied by a toggle motion or cam motion, 
which is tripped by movement of the trigger ; 

(6) Pneumatic, where air pressure on a dia- 
phragm provides the grip, and the trigger 
operates a slide valve ; and 

(c) Electric, where the trigger controls a 
switch supplying current to a_ solenoid 
(Fig. 24). 

In another simple and ingenious form of 
roller guider the rollers are continually held 
together by spring pressure (Fig. 25). The 
frame carrying the rollers is mounted on a 
swivel bearing, and the angle of the roller axis 
varies automatically in accordance with the 
cloth position, thus regulating the lateral travel 
of the selvedge. This type, although somewhat 
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Fic. 28 Mather and 


less accurate than the preceding ones, neverthe- 
less has a wide field of applications, and requires 
the minimum of attention and maintenance. 
Rail Guiders.—The medern redevelopment of 
the pin stenter, with the rise of the silk and 
rayon trade, brought with it a need for very 
accurate guiding of cloth selvedges. Hand 
feeding for pin stenters had to be of a high order 
of skill, and where shrinkage was involved, 
with its need for constant warp tension, even 


FROM AIR SUPPLY 
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the most skilled hand feeders could not properly 
fulfil the conditions, In addition, as drying 
arrangements improved, the increased speeds 
were occasionally beyond the capacity of hand 
feeding. Roller guiders were not sufficiently 
accurate for this work. They also held possi- 
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FIG. 26——Principle of T'wo-Motor Rail Guider 


bilities of damaging delicate fabrics. Attention 
was therefore turned to the alternative method 
of moving the stenter chains themselves to meet 
the wandering selvedges of the cloth in an 
accurate manner. 

The electric rail guider was an obvious 
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FiG. 27-——Principle of Four-Motor Rail Guider 


solution (Fig. 26). A very light finger mounted 
on each rail at the entering end of the stenter 
is kept in contact with the cloth selvedge by 
mearis ‘of a spring or balance weight. When the 
selvedge moves laterally out of the normal 
position, the finger moves and closes a contact 
switch in the coil circuit of a reversing contactor 
starter. A motor is started which revolves a 
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Platt Pneumatic Guider 


screw having a nut in the body of the stenter 
rail. The rail thus moves in the required direc- 
tion until the finger, following the selvedge, 
reaches the normal position and breaks the 
contact. The motor and screw then stop. A 
selvedge move in the reverse direction makes 
another contact and causes the rail to move the 
other way. Thus the rail on each side of the 
stenter is kept in line with the selvedges of the 





incoming cloth. This arrangement works well 
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at moderate cloth speeds and with relatively 
good selvedges. When high speeds and sudden 
motions of the rails are called for, the cumulative 
effect of the inertias of the moving parts of 
switchgear and motors begins to make itself 
felt. There is a delay in starting the rail 
motion and a worse delay in stopping it. When 
high speeds are attempted, these delays result 
in hunting troubles which are inherent. Reduc- 
ing the mass of the moving parts improves 
matters, but—especially in the switchgear— 
results in lack of robustness and in greater 
maintenance troubles. 

An ingenious attempt to overcome at least 
some of the inertia troubles was the four-motor 
guider, developed in Germany (Fig. 27). Here 

















FiG. 29 -Dalglish Hydraulic Rail Guider 


two motors were employed on each screw, one 
driving the screw itself and the other driving the 
revolving nut, causing the rail to travel in the 
opposite direction to the first. This arrange- 
ment allowed the second motor to start, if 
required, before the first had come to rest, thus 
avoiding some of the starting delay, and also 
eliminating the heavy braking required on the 
earlier arrangement. 

The Mather and Platt Pneumatic Guider. 
On analysing the inertia troubles of rail guiders 
it was seen that those due to the fast-moving 
parts—switchgear and motor rotors—-were the 
most serious in effect, while those of the heavier 
slow-moving rail itself were relatively unim- 
portant. The possibilities of reciprocating 
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-|tively incompressible substance, there is no 


opens and exhausts the air from one end of the 
cylinder, causing the rail to move. The jet is 
cut off again when the normal position of the 
cloth finger is reached, and the balanced pressure 
is restored in the cylinder by means of a slow 
flow of air past a permanently restricted needle 
valve. 

The Dalglish Hydraulic Guider.—In order to 
obtain a still more rapid and precise rail move- 
ment, and to escape the effects of the elasticity 
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of compressed air in the cylinder, a hydraulic 
guider (Fig. 29) has been developed. The 
hydraulic medium—usually oil—being a rela- 


reason to restrict the length of the cylinder 
employed. The adjusting screw is therefore 
eliminated, and the stroke of the cylinders covers 
the whole range of movement of the rails. A 





robust but sensitive piston valve controls the 
oil supply (Fig. 30). When the valve moves 
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FiG. 30-—Control Valve and Yeeler Head of Dalglish Hydraulic Rail Guider 


guiders, acting directly on the rail without the 
intervention of screws or rotating parts, seemed 
hopeful. The Mather and Platt guider (Fig. 28) 
employs a fairly large-diameter double-acting 
air cylinder attached to each rail, the piston 
rod being secured to a nut on a stationary screw 
which is merely used for adjustment 

Compressed air is admitted to both sides of the 
piston, so that it is in a state of equilibrium. 
The eloth finger, on moving, causes a light vane 
to clear the path of one of two air jets directed 
towards the ends of pipes. The released jet 








builds up pressure in a diaphragm valve, which 
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from its central position it allows oil at about 
25 Ib. per square inch pressure to pass through 
the ports B to one end of the double-acting 
hydraulic cylinder controlling the rail position, 
the other end being simultaneously connected 
to exhaust C. The piston valve is operated by 
air pressure in a metallic bellows D attached to 
the valve end. The cloth finger E operates a 
simple air leak valve A, the opening of which regu- 
lates with great accuracy the air pressure in the 
bellows. As the piston valve is held against the 
bellows by a spring F, any change of air pressure 


valve movement of '/,,in. from neutral is suffi- 
cient: to start rail motion. The «se of the air 
leak control has the great advantage of giving a 
continuous range of bellows pressures and valve 
positions, and therefore of rail speeds. It 
follows that a violent selvedge variation causes 
a correspondingly rapid compensating motion 
of the rail, whereas slight and gradual variations 
are gently corrected. 

Inertia is still the limiting factor in the speed 
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FiG. 31-—-Overfeeding Gear-bor 


at which this guider can be worked. The mass 
of the piston valve and of the rail itself may 
cause hunting and uneven guiding when too 
high speeds are attempted, but in general this 
type of guider is successful at speeds about 
double those which limit the electric type. 
Shrinkage.—In modern finishing many cloths 
require to be dried to accurate predetermined 
dimensions, both in width and length. The 
mechanical problem here involved is to allow 
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FiG. 32—-Action of Felt Blanket in Sanforising Machine 


the cloth to shrmk while drying and yet to 
retain accurate dimensional control. 

Overfeed Gear—Pin stenters, if suitably fed, 
allow the cloth to shrink longitudinally to any 
desired extent; clip stenters are ineapable of 
this. The necessary control is accomplished by 
means of an overfeed gear, consisting of a small 
gear-box (Fig. 31) fitted to each entering end 
rail. A spindle projecting from the gear-box 





causes the valve to move and admit oil. A 


drives a rubber roller A, whieh engages the 
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cloth selvedge against a brass roller below it. 
Another projecting spindle drives a brush B 
which presses the cloth selvedge on to the pins 
of the travelling chain. The whole gear-box is 
driven in such a manner by a variable-speed 
gear that the surface speeds of roller A and 
brush B may be set at any speed from 0 to 30 
per cent. in excess of the stenter chain speed. 
As a result the cloth is fed to the pins in a 
wrinkled manner, and the natural shrinkage 
which takes place during drying absorbs the 
excess cloth in the wrinkles. The amount of 
excess may be adjusted instantly by the hand 
wheel controlling the speed of the gear-boxes. 
The action is assisted by a set of variable-speed 
driven rollers in front of the machine, which 
extend the full width and have the additional 
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Fic. 33—The Rigmel Machine 


function of presenting the cloth to the overfeed 
—and to the guider fingers—flat and free from 
creases. 

Finishing Shrunk Goods.—Cotton shirtings 
were among the first goods to receive shrinkage 
treatment. It was at once seen, however, that 
treatment over a shrinkage pin stenter alone 
produced a dull and unpleasant appearance in 
the surface of the cloth, and that the former 
methods of improving the surface—calendering, 
felt-calendering, ironing, and so on—caused the 
cloth to stretch back to its original length. 

The ‘* Sanforiser.”’—Shirtings and similar 
goods are finished on a “ Sanforiser ” (Fig. 32). 
The essential point of the “ Sanforiser ”’ is that 
afthick felt A is used, and that it passes, together 
with the cloth to be processed, round a small- 
diameter roller B before it presses the cloth to 
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Fic. 34—Some Types of Calenders 


the highly rolished surface of the hot main 
drum C. This reversal in curvature of the felt 
produces a surface contraction on the side 
carrying the cloth, with the result that the cloth 
is forcibly contracted in length while being 
dried on the large drum. Further assistance is 
given by a series of electrically heated shoes 
which press the cloth into contact with the felt 
while it passes round the small roller, thus pro- 
ducing better adhesion between cloth and felt. 
The process of drying between the felt and the 
polished drum gives the desired surface finish. 
A complete “ Sanforiser” range consists of a 
spraying or steaming chamber, in which the 
cloth is damped, a very short clip stenter which 
stabilises the width, and the felt calender, 
which usually includes an additional steam- 
heated drum to dry the felt. 

The Rigmel Machine.—Another machine for 





the same purpose is a patented adaptation of the 
principle of the laundry ironing machine, known 
as the “‘ Rigmel” (Fig. 33). The contraction 
medium in this case is a very thick blanket of 
special rubber, which presses the cloth against 
a smooth hot plate which changes:from a curved 
to a straight path. The rubber blanket, on 
passing from a curved to a straight shape, con- 
tracts and causes the cloth to contract as well. 
The function of the hot smooth plate, as of the 





Fic. 35—Five-Bowl Hydraulic Calender 


large drum in the “ Sanforiser,’”’ is to give the 
d: sired surface finish to the cloth. 


CALENDERS 


Certain types of cotton, silk, and rayon cloth 
are improved by the process of calendering. A 
calender (Fig. 34) consists essentially of a set 
of heavy rollers mounted on vertical side frames 
and arranged to pass the cloth between them. 
Some rollers can be heated by steam or gas, and 
by using combinations of heat, pressure, type 
of roller, surface friction, and number of rollers, 
@ vast assortment of finishing effects could be 
obtained. The heated rollers, to which the 
drive is usually attached, are of steel or chilled 
iron, and have highly polished surfaces. A 

















Fic. 36—Heavy Hydraulic Friction Calender 


favourite material for the rollers which are 
pressed against the heated ones is compressed 
cotton. Cotton rollers or bowls are built up on 
a high-tensile steel shaft with heavy end plates. 
The shaft, with one end plate in position, is 
placed vertically in a special hydraulic press 
and loaded with prepared rings of best-quality 
cotton. -The cotton is subjected to high 
pressure until it is of the requisite hardness, and 
the other end plate is secured in position. The 
bowl is then taken out of the press and finished 
by turning and grinding. The whole manu- 
facture of bowls requires a high order of skill, 





judgment, and workmanship. Compressed 
paper bowls are also used. 

Calenders may contain from two to as many 
as ten bowls (Fig. 35). These are supported on 
heavy side frames, consisting of iron castings 
reinforced by large steel bolts. 

The actual bearings in which the bowls run 
are mounted on slides machined on the side 
frames. Only the top and bottom bearings 
have, as a rule, to carry any considerable radial 
load. On a two-bowl calender of the type used 
for the heavy type of finishing known as 
“* Schreinering ” the total pressure on each of 
the top and bottom bearings may exceed 
50 tons (Fig. 36). In addition, the bottom iron 
bowl may be heated by gas to a surface tempera- 
ture of 300 deg. Fah. Bearings must, therefore, 
be carefully designed and lubricated, and their 
shape and mounting must be such as to make 
easy the frequent changing of the heavy bowls. 








British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


TEMPERATURE MEASUREMENT 


No. 1041. This comprehensive code for tempera- 
ture measurement is the first of its kind published 
in any country and has involved several years of 
investigation by a strong committee of scientists, 
instrument makers, and engineers. The code covers 
the whole range of industrial thermometry, starting 
with the International Temperature Scale, based 
mainly on the work of the National Physical Labora- 
tory, and going through mercury thermometers, 
thermo-couples, resistance thermometers, and radia- 
tion pyrometers of all kinds. A valuable section 
deals with the sources of error, and there are also 
several sections covering special problems of thermo- 
metry, such as the measurement of the temperature 
of gases and liquids and the surfaces and interiors 
of solids. The code is of a provisional character 
issued for war purposes, ard will be subject to revision 
as soon as the situation permits. It has been in use 
in a number of laboratories and works for some 
time past on an experimental basis and its value 
has been thoroughly established. Price 12s. 6d. 
net post free. 


LEAD ALLOY PIPES 

No. 1085. This specification has been prepared 
at the joint request of the Ministry of Works and 
Planning ard the Non-ferrous Metals Control, 
Ministry of Supply, with a view to ensuring the 
maximum economy in the use of lead. Its prepara- 
tion has been undertaken to enable the use for most 
waterworks purposes of pipe of a lighter weight, 
thus assisting the supply position. The com- 
position of the metal differs from that required 
under B.S. 602. It has been found that the small 
percentage of alloying materials (copper and silver) 
has the effect of increasing the resistance of the 
pipes to creep due to steadily maintained internal 
pressure. This increase is such that the Committee 
is satisfied that the wall thicknesses of the pipes, 
and consequently the weights, can be reduced very 
considerably, and that, from considerations of 
internal pressure and creep, pipes of reduced weights 
would be suitable under normal service conditions. 
Price 1s. post free. 


NON-FERROUS METALS FOR ARMAMENTS 
AND VEHICLES 


No. BS/STA 7. This publication, issued by the 
Institution on behalf of the Ministry of Supply, was 
prepared by a Committee representative of the 
Service Departments with a view to co-ordinating 
the requirements of the various Servives for non- 
ferrous metals. At present the schedule covers 
copper and copper alloys, but it is in loose leaf form, 
so as to enable additions to be made for further 
alloys. The publication is in three parts. Part I 
includes details of the general conditions of supply, 
together with appropriate specification require- 
ments. Part II includes notes as to the uses of the 
different metals covered by the schedule. It also 
indicates what are the corresponding relevant 
American specifications. Part III schedules in 
tabular form the chemical composition and the 
mechanical properties for the various alloys. These 
cover copper, aluminium-brass, gunmetal, manga- 
nese-bronze, phosphor-bronze, silicon-bronze, brass, 
and other special alloys of copper. An interesting 
feature of the schedule is the inclusion of “ grain 
size ’’ charts. These have been based on the charts 
included in the A.S.T.M. Specification. Price 5s. 6d. 
post free. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

A general review of the iron and steel 
position in the United States is generally satis- 
factory, since although there are at times disturbing 
incidents, as a general rule the course of deliveries 
runs smoothly, in spite of the heavy demand. The 
production of pig iron is on a high scale, and the 
whole output of the blast-furnaces is earmarked 
for immediate delivery and consumption. The 
supply and demand seem to be nicely balanced, 
and at the moment there is no surplus, but in the 
opinion of some authorities, when all the new blast- 
furnaces which are now under construction come 
into operation, it is probable that the available 
quantities will be in excess of consumers’ require- 
ments. Factors, however, which have to be taken 
into consideration include the supply of scrap. 
At present this seems to be adequate, but the 
demand i g segs to be steadily increasing. Another 
point that to be considered is whether there is 
any solid foundation in statements that the supply 
of steel does not meet the country’s requirements. 
Judging from appearances, the steel position is 
easy, but bad weather in some parts of the country 
has interfered with deliveries. Some scrap mer- 
chants also profess doubts of whether they will be 
able to maintain the present heavy supply of scrap, 
and complain of a labour shortage, since many 
scrap yards have lost men, not only through their 
being taken by the Army, but also owing to the 
higher wages offered by steel works. At the 
moment, however, there are large accumulations 
of scrap in the yards. In addition, the United 
States Government has arranged for imports of 
scrap from South America. These will be financed 
by the Government, but handled by the scrap 
merchants. Recently the production of steel has 
been stepped up and the weekly ingot production 
is estimated at 1,702,000 tons. A statement has 
been made that there is unemployed capacity for 
the production of Bessemer steel of 1,000,000 tons, 
but this statement has not been confirmed. 


The Pig Iron Market 

The output of pig iron on the whole is 
satisfactory, with the exception of hematite. This 
has been in short supply for a long time, and con- 
sumers have had to accustom themselves to the 
use of other irons which in normal times they would 
not have regarded as satisfactory. Refined and 
low-phosphoric pig irons have been used to such an 
extent as substitutes for hematite that the position 
of these irons has also become stringent, and some 
tightness has recently developed in the position 
of medium-phosphoric pig iron. Great interest 
has been aroused amongst pig iron producers 
lately by the announcement that 750,000 tons 
of iron ore is awaiting shipment to this country 
from North African ports, It is assumed that this 
ore will be moved as soon as the shipping position 
permits, and this should ensure increased supplies 
of hematite and low-phosphoric pig irons to an 
extent which will considerably relieve the position. 
The demand for hematite is heavier than the avail- 
able supplies can meet, but where the use of this 
iron is essential the Control is able to arrange for 
satisfactory deliveries to the consuming firms. 
There is heavy pressure to obtain low-phosphoric 
irons, which are used to such a large extent in the 
production of engineering castings, and the Control 
has to conserve supplies to cover urgent require- 
ments. This means that the distribution has to be 
carefully supervised and consumers who have 
applied for hematite are frequently directed to use 
other pig irons. They have, however, shown 
adaptability and initiative and considerable success 
has been achieved in this direction. There is no 
lack of supply of high-phosphoric pig iron, and 
most of the foundries are drawing their supplies 
from the Midlands. The demand for this iron seems 
to be slowly but steadily increasing, and as there 
has been some improvement in the volume of work 
undertaken by the light castings foundries, that 
industry is taking larger quantities. The produc- 
tion of basic steel is on a heavy scale, and some 
producing districts have concentrated on the output 
of this description. The steel plants are obtaining 
full supplies, and there seems nothing in the position 
to cause concern for the future. 


Scotland and the North 


A stream of orders continues to reach the 
Scottish iron and steel works, and the industry is 
operating at capacity. The recent change in the 
procedure of the Steel Distribution Scheme has been 
generally welcomed by the industry, since it offers 
some hope of relieving the heavy pressure upon the 
works. The characteristics of the demand have 
not changed for a long time, and the features are 
the insistent demand for plates of all thicknesses 





Export quotations are f.o.b. steamer. 


and the strong request for alloy steel. Additional 
plant has been put on production of the latter class 
of steel and the output has attained large dimensions, 
although it does not do more than partly meet con- 
sumers’ requirements. The demand comes chiefly 
from the armaments and aircraft manufacturers, 
and the latter are using large quantities. The 
shipyards, too, are requiring heavy tonnages of 
plates to fulfil their shipbuilding programme and 
the demand from the locomotive builders, boiler- 
makers and heavy engineers is on a substantial 
scale. The plate mills producing light plates are 
particularly busy. Structural steel is also in 
strong request and the demand for shipbuilding 
sections is keeping many works fully employed. 
Lately there has been a better demand for heavy 
joists, but a larger business is passing in the lighter 
sections. Works producing billets, blooms, and 
slabs are engaged to capacity, and their outputs are 
going into immediate consumption. All the 
Scottish sheet works are fully employed and in the 
taajority of cases have sufficient orders in hand to 
keep them actively engaged for the next six months. 
Great activity rules in all sections of the Lancashire 
iron and steel trades. The demand for alloy steel 
is in excess of the supply, and great care is taken 
by the Control in its distribution. Boilermakers 
and heavy engineers are also exerting great pressure 
to obtain supplies of plates, whilst the demand for 
bars has increased to considerable proportions. All 
sizes are in request, and there is a particularly active 
call for bright-drawn bars. Re-rollers are engaged 
at capacity in meeting the demand for small steel 
bars and small sections. There is also a fair volume 
of business passing in reinforcing rods. Most of 
the district sheet makers have orders on their books 
which will carry them well into the second period. 
A large proportion of work in hand is on Govern- 
ment account. 


The Midlands and South Wales 


The whole of the Midland iron and steel 
industry is operating under great pressure on war 
orders. Some of the re-rollers are becoming rather 
disturbed regarding the raw materials position, as 
their requirements of billets and sheet bars have not 
been met in their entirety in some cases. For @ 
long time the consumption of steel semis has 
exceeded the output, but this gap has been filled 
by withdrawals from stocks of imported materials. 
It is known that these have been considerably 
depleted, and it is hoped that imports in the near 
future will be on a larger scale. Recently many of 
the re-rolling works have had to make inroads in 
stocks that they had managed to accumulate. The 
re-rollers are using @ wide variety of raw materials 
which they would not have considered in pre-war 
days, including defective billets, sheet bars, crops, 
and defective rounds. Both the steel works and the 
re-rollers are experiencing a strong demand for 
steel bars. The steel works are producing important 
quantities of the larger-diameter bars, which are 
being taken up rapidly, chiefly by the engineering 
industry, and the production of small steel bars by 
the re-rolling works is on a heavy scale. There has 
been no relaxation in the insistent demand for 
plates for shipbuilding, boilermaking, and tanks. 
The constructional engineers also are large con- 
sumers. An important volume of business is passing 
in light and medium structural sections, and most 
of the producing works have sufficient orders on 
their books to keep them busily employed for 
several months. The delivery dates for light sections 
show a tendency to lengthen, but it is possible to 
get reasonably near deliveries of heavy joists and 
sections. The sheet works are busy and have la: 
orders for special sheets in thin gauges. The South 
Wales iron and steel works are meeting with a 
heavy demand, and are pressed to the utmost to 
meet the requirements of the war industries. The 
works producing billets and sheet ard tinplate bars 
are operating under extreme pressure, and the 
demand for billets in particular appears to be 
growing. Quiet conditions continue to rule in the 
tinplate industry, and the recent improvement in 
the home demand has not been maintained. The 
sheet works are fully employed and there is a big 
output of black and painted descriptions. A large 
proportion of the work in hand at the Welsh iron end 
steel works comes in the priority categories and 
makers are not in a position to take much fresh 
business for several months. 


The North-East Coast and Yorkshire 


The demand for steel has a rather quiet 
appearance, simply because the steel works are so 
heavily booked that they are unable to accept fresh 
business for a long time, and in some cases only 
for the third quarter. A certain amount of high- 
priority work is being undertaken, usually at the 
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request of the Control, but this is not sufficient to 
give an appearance of great activity to the market. 
Industrial operations are maintained at a maximum 
rate and practically all departments of the steel 
works are operating at capacity. The production 
of billets and sheet bars is at a high level, but it does 
not fully meet the demand from consumers, and it 
is still necessary to draw upon the stocks of imported 
materials which have been rather heavily depleted. 
The total stocks in this country, however, are 
understood to be substantial. The big programme 
of mercantile and naval construction in hand 
at the shipyards involves a heavy demand for plates 
and shipbuilding sections. The pressure upon the 
plate mills remains intense, and in spite of efforts 
to simplify specifications for plates, the mills are 
taxed to the limit and will probably be working 
under great pressure for the remainder of the year. 
The greater part of the business passing in structural 
steel is in the smaller sizes, but recently there has 
been some improvement in the demand for the 
heavier joists and sections. The works are well 
supplied with orders, and few of them could accept 
business, except for extended delivery. The pro- 
duction of bars stands at a high level, and important 
quantities of the larger-diameter bars are being 
taken up by the engireering industry, which is 
almost entirely employed upon Government work. 
At the same time there is a strong request for small 
steel bars. Steady conditions rule m the Lanca- 
shire market. There has been no indication of any 
decline in the strength of the demand or in the high 
rate of production that has been achieved. Con- 
sumers’ alloy steel requirements are so heavy that 
they can barely be satisfied with the production, 
although the latter had been largely expanded 
since the war began. There is also a considerable 
volume of business ing in corrosion-resisting 
steels. The call for acid carbon steel is unrelaxed, 
and the quantities that are produced rapidly pass 
into consumption. The production of tool steel is 
well maintained and is in active demand. 


Iron and Steel Scrap 
The demand for scrap is variable, but, 
generally speaking, the market is not active. There 


is a brisk call for the heavier sorts, but the lighter 
descriptions are in rather poor request. Supplies 
of the latter are considerable in most districts, and 
stocks of the lighter sorts have accumulated in 
some cases to an embarrassing extent. There is a 
vigorous inquiry for good heavy mild steel scrap cut 
to furnace sizes, and good deliveries are being made. 
The recently introduced system of wagon labels 
is stated in some districts to restrict business ; 
whilst in others it is claimed that it has relieved 
congestion to a considerable extent. There is a 
brisk trade passing in bundled steel scrap and 
hydraulically compressed steel shearings, and the 
whole production is quickly taken up. There is a 
plentiful supply of mild steel turnings of all descrip- 
tions, and the heavier sorts are passing rapidly 
into consumption, but dealers are finding difficulty 
in disposing of the light and bushy categories. 
There is, however, a steady production of turnings 
at the engineering establishments, but it is the 
shovelable sorts that are easily sold. An active 
business is passing in wrought iron and steel scrap. 
Consumers are also taking good quantities of cast 
iron scrap, but supplies appear unequal to the 
demand, and some complaints are heard from iron- 
founders of the difficulty of covering their require- 
ments. The position may be regarded as tight,- 
and, in particular, buyers find it difficult to 
obtain machinery metal broken into cupola sizes. 
Although more alloy steel scrap is now coming on 
the market, consumers show a reluctance to take 
it up and complain that it is often composed of 
mixed material. The electric furnaces are ready 
buyers of straight carbon steel scrap. Wrought 
iron scrap is in liberal supply, and there is a steady 
flow of this material to the forges. Cast iron 
borings are quickly taken up. 








SunpHuR FRom A New Sovurce.—Extensive 
natural gasfields, recently discovered in Southern 
Arkansas, are characterised by an unusually high 
content of hydrogen sulphide, up to as much as 

grains per cubic foot. The sulphide is to be 
removed at two large purification plants, both of 
which will employ what is known as the Girdler 
monoethanolamine absorption process. To treat 
the effluent from the Girdler plants, the Texas 
Gulf Sulphur Company has erected a pilot plant 
for the conversion of the hydrogen sulphide to 
elemental sulphur. The pilot plant results have 
shown that 80 per cent. of the sulphur in the 
hydrogen sulphide can be easily and effectively 
recovered in the form of brimstone. 
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Notes and Memoranda 





Rail and Road 


Grermany’s Tort or BELcIan Raitways. — 
According to a report from a Belgian news source, 
published at the end of January, the Germans have 
now appropriated a total of 1200 locomotives, 40,000 
wagons, and 375 miles of rails from the Belgian 
railways. 

SwEDEN DECLINES GERMAN PRoPosAL.—The 
German Railway authorities, finding the Norwegian 
State Railways short of locomotives, have proposed 
to hire engines from Sweden. This proposal has 
been turned down on the plea that the Swedish 
Railways have too much traffic of their own to 
carry at present. 

THE HonsHvu anD Kyusnu TUNNEL.—The rail- 
way tunnel under the Shimonoseki Strait, connect- 
ing the railway system on Honshu, the main island 
of Japan, with that on Kyushu Island, was finished 
last year, and was traversed by a trial train hauled 
by an electric locomotive. The tunnel, which had 
been under construction for about six years, is now 
reported to be in regular service. 

From Haira To Trieoti.—To mark the com- 
pletion of the link in the standard gauge railway 
between Haifa and Tripoli, an obelisk has been 
erected near the spot where General Alexander 
drove the last spike on December 20th, 1942. 
It is reported from Ankara that this Army-built 
railway, which is at present reserved exclusively 
for military use, will be opened to public traffic 
this summer. It shortens the all-rail journey from 
Turkey to Egypt to three days. 

New CoacHEs ror Sparn.—At one of the railway 
stations in Madrid the general manager and engi- 
neering staff of the State railways and a number of 
military engineers have recently conducted trials 
of a train of light articulated vehicles, constructed 
to a system developed by Lieut.-Colonel Alejandro 
Goicoichea. The main features of the vehicles are 
the free wheels, mounted in independent bearings, 
with cardan shaft coupling, allowing of a much lower 
centre of gravity and lighter construction, with 
higher speeds and less wear on curves. 


AMERICAN IMPROVISATION.—Shortage of steel in 
the U.S.A. is providing plenty of opportunities for 
improvisation. Recently a body of engineers at 
an air base were held up for a short railway bridge 
trestle. To avoid delay, they secured forty-five 4ft. 
long reinforced concrete pipe sections, with Tin. 
thick walls and tongue and groove joints. With 
these they laid five culverts with a 3ft. clearance 
between adjacent culverts, the pipe sections being 
placed on a 6in. thick gravel bed. The backfill was 
added in 6in., hand-tamped layers until 2ft. above 
the top of the pipe, after which a small bulldozer 
was used for spreading and compacting the 
remainder of the fill. In three days a seven-man 
crew was able to install the pipe sections and add 
the backfill. 

Ceyton Ramway Locomotives.—The railway 
authorities in Ceylon are considering a report 
presented by their transportation superintendent in 
which he urges the need for strengthening the loco- 
motive power of the railway, which had not been 
up to the usual standard for years, due to the pre- 
war decline of railway traffic. Orders for new 
engines, placed with manufacturers in the year the 
war broke out, have not been executed, and spare 
parts are not easy to get. Engines which had nearly 
reached the end of their scheduled period of useful- 

. ness have been called on to meet increased transport 
demands. Programmes for the special inspection 
and repair of all engines have been submitted, so 
that work might be expedited by employing addi- 
tional staff for the purpose. 


Miscellanea 


TASMANIA PossESsES ASBESTOS.—Preliminary 
prospecting and testing work on asbestos deposits 
at Asbestos Point, near Strahan, in Tasmania, 
covering an area of 300 acres, has been carried out 
by a Victoria company. Samples of the fibre are 
statéd to be satisfactory, and further tests of the 
deposits at greater depths than those first made 
are to be carried out shortly. 

SUBSTITUTION OF ACETYLENE.—Since the issue 
of circulars by the Raw Materials Department, 
Ministry of Supply, requesting users of acetylene 
to use alternatives for cutting and non-ferrous 
welding, letters have appeared in several technical 
journals from suppliers of welding gases and other 
interested parties. These letters suggest that 


before change over is made the advice of authorities 
who are conversant with the technical features of 
all welding and cutting processes and their suit- 
ability for individual operations should be sought. 





It is desirable that it should be made known that 
the Ministry of Supply, Directorate of Scientific 
Research, maintains an advisory service on welding 
for this purpose. The need for drastic curtailment 
of carbide imports is urgent, and the advisory service 
on welding will advise any user of acetylene as to 
what steps can be taken in the national interest for 
his own particular work. Inquiries should be 
addressed to Advisory Service on Welding, Ministry 
of Supply, Berkeley Court (S.W. Wing), Glentworth 
Street, London, N.W.1. 


Tue Late Mr. F. G. Smrra.—We learn with 
regret of the death on March Ist of Mr. Frederick 
George Smith, M.I. Mech. E., a dirsctor of the 
Wellman Smith Owen Engineering Corporation, 
Ltd. Mr. Smith had been associated with the 
Wellman companies for over thirty years, and was a 
director and technical manager of the present 
Wellman Corporation from its formation. 


From Paper TO RussBeR.—The Ontario Paper 
Company is exploring a plan to manufacture 
alcohol from its waste sulphite liquor, with a view 
to the further processing of the alcohol into synthetic 
rubber. Applications have already been made for 
the necessary priorities to materials for the con- 
struction of the alcohol plant. It is estimated that 
90,000 tons of synthetic rubber per annum could, 
if necessary, be made from sulphite liquor. 

Measvrine Trn Coatines.—At the present time, 
when it is so important that tin should be used as 
economically as possible, it is very necessary that 
manufacturers should be able to assess the thickness 
of the tin coating that they are applying, and this 
has hitherto presented some difficulties. The full 
range of methods available is given in the Tin 
Research Institute’s publication No. 115. The 
methods described come under the following general 
headings :—(a) Weighing the component (or test 
piece) before and after stripping the tin in a chemical 
solution ; (b) completely dissolving the specimen 
and determining the tin by analysis ; (c) measuring 
the time required to dissolve the coating. The 
publication also contains useful conversion tables 
showing the weight of tin on various units of area, 
corresponding to different thicknesses of coating. 
Copies of the publication may be obtained free of 
charge from the Tin Research Institute, Fraser 
Road, Greenford, Middlesex. 


THE LaTE Masor J. J. MurPHY.—We regret to 
have to record the death of Major J. J. Murphy, 
D.S.0., Secretary to the Council of the British 
Flectrical and Allied Industries Research Associa- 
tion, which occurred suddenly at his home on 
February 22nd. He was in his sixty-second year. 
He was educated at Dover and in Ireland, and 
held several posts in the motor industry ‘before the 
war in 1914. During that war he was in command 
of a mechanical train of the 2nd Cavalry Division ; 
he was mentioned three times in despatches, and 
was awarded the D.S.O. in 1915, being promoted 
to the rank of Major in the same year. He remained 
in the Army for a considerable period after the war. 
He then joined the National Federation of Property 
Owners as organising secretary, and in 1931 joined 
the Electrical Research Association as secretary to 
Council, a capacity in which he came into contact 
with many members of the electrical manufactur- 
ing and supply industries. 


Personal and Business 


Mr. H. B. R. Rowett has been appointed a 
director of the North-Eastern Electric Supply 
Company, Ltd. 

Mr. G. L. DarsysHrrE has been appointed a 
vice-president of the London, Midland and S:ottish 
Railway Company. 

Ruston AND Hornssy, Ltd., announce that 
Mr. E. P. Paxman, M.A., M.I. Mech. E., M.I. 
Mar. E., has been appointed a member of their 
board. Mr. Paxman is the managing director of 
Davey, Paxman ard Co., Ltd., of Colchester, which 
became a subsidiary company of Ruston and 
Hornsby, Ltd., early in 1940. 

BritisH INSULATED CaBLEs, Ltd., announce that 
Mr. O. W. Minshull, B.Sc., M.LE.E., formerly 
manager, Birmingham office, Mr. C. H. Hampson, 
formerly joint sales manager, and Mr. A. H. Layhe, 
formerly sales representative in Newcastle-upon- 
Tyne, have been appointed assistant home seles 
managers. Mr. A. R. Leith, A.M.I.E.E., becomes 
acting manager of the Birmingham office in succes- 
sion to Mr. Minshull ; Mr. F. W. Leake, A.M.I.E.E., 
manager, Manchester office, has been transferred 
to the head office, and has been succeeded at Man- 
chester by Mr. J. Anderson, M. Inst. C.E., who was 
manager in South Africa. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers, Chemists, and 
Scientific Workers in Great Britain 
Monday, March 15th.—Inst. of Structural Engineers, 
11, Upper Belgrave Street, S.W.1. ‘“ Low-tem- 
perature Research,”’ Dr. K. Mendelssohn. 7.30 p.m. 
Bradford Engineering Society 
Monday, March 15th.—Technical College, Bradford. 
“* Ball and Roller Beari with some Reference to 
Textile Machinery Applications,” C. 8. Clarke. 
6.30 p,m, 
Chartered Surveyors’ Institution 
Wednesday, March 17th.—12, Great George Street, West- 
minster, S.W.1. ‘‘ Schedule Contracts: Are They 
in the Best Interests of the Building Industry ?” 
E. C. Harris. 5.30 p.m. 
Institute of Economic Engineering 
Sunday, March 14th.—Waldorf Hotel, Aldwych, W.C.2. 
“The Practical Application of Quality Control,” 
R. Royan. 2.30 p.m. 
Institute of Marine Engineers 
To-day, March 12th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. 11.30 a.m. 
Tuesday, March 16th.—85-88, Minories, E.C.3. ‘‘ Crew 
Accommodation in Merchant Ships,” J. E. Church. 


5.30 p.m. 
Institute of Transport 

Saturday, {March 13th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘*Con- 
ditions of Service in the Goods Road Transport 
Industry,” C. F. King. 2.15 p.m. 

Tuesday, March 23rd.—Inst. of Eicctrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ The 
Adaptation of Wartime Air Transport to Post-war 
Needs,” C. E. W. Duley. 1.15 p.m. ° 

Institution of Automobile Engineers 

Saturday, March 13th.—N.W. Centre : Engineers’ Club, 
Albert Square, Manchester. ‘‘ Social and Economic 
Responsibilities of the Automobile Engineer,” D. H. 
Smith. 2.30 p.m. 

Sunday, March 14th.—Lonpon GrapvaTEs: 12, Hobart 
Place, 8.W.1. ‘‘The Development of Gear-boxes 
and Gearless Transmissions,” T. H. Millward. 3 p.m. 

Institution of Civil Engineers 

Saturday, March 13th.—S. Waxes Assoc.: S. Wales Inst. 
of Engineers, Park Place, Cardiff. ‘‘ The Construc- 
tion of Bases for Roads and Aerodromes, Usin 
Local Aggregates and Soils,” A. H. D. Markwick an 
H. 8S. Keep. 3.15 p.m.—SourHern Assoc.: Court 
my be Hotel, Northlands Road, Southampton. 
‘‘Heavily Protected Control Centres,” D. R. 
Williamson. 2.30 p.m. 

Institution of Electrical Engineers 

Saturday, March 13th—N. Miptanp CENTRE: Great 
Northern Hotel, Leeds. ‘‘ Bus-bar Protection: A 
Critical Review of Methods and Practice,” M. 
Kaufmann and W. Szwander. 2.30 p.m. 











Monday, March 15th—Lonpon Stupents: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Notes on 
Thermal Power Stati Perfor “ N. 
Karaosman and G. T. Shears. 7 p.m. 

Tuesday, March 16th.—Wrretess Secrion: Savoy 


Place, Victoria Embankment, W.C.2. Discussion, 
“Factory Testing of Radio Equipment,” opened 
by F. L. Hogg. 5.30 p.m. 

Thursday, March 25th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘Engineering Economics,” Sir 
Frank Gill. 5.30 p.m. 

Institution of Mechanical Engineers 

Saturday, March 13th.—N.W. Brancn: Engineers’ 
Club, Albert Square, Manchester. ‘‘ Developments 
in Cast Irons and their Engineering Applications,” 
J. G. Pearce. 2.30 p.m. ‘ 

Institution of Production Engineers 

To-day, March 12th.—MAaANcHESTER SECTION: Mech- 
anics’ Institute, Crewe. ‘“‘ Defects in Steel: Their 
Causes, Detection, and Consequences,” R. W. 
Bailey. 7.15 p.m. 

Junior Institution of Engineers 

To-day, March 12th.—39, Victoria Street, 8S.W.1. ‘‘ The 
Production of High-explosive Shells,”” H. M. Lees. 
5.30 for 6 p.m. 

Friday, March 19th.—39, Victoria Street, 8.W.1. ‘‘ Air 
Treatment in Industry,’’ M. R. Morton. 5.30 for 
6 p.m. 

Keighley Association of Engineers 

To-day, March 12th.—Victoria Hotel, Keighley. “‘ India,” 
Sir George Bambridge. 7.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, March 12th.—Mining Institute, Newcastle-upon 


Tyne. “Structural Design of Oil Tankers,” J. L, 
Adam. 6p.m. 
Royal Society of Arts 


Monday, March 15th.—John Adam Street, Adelphi, 
W.C.2. ‘‘ The Boiler-house,” E. L. Luly. 1.45 p.m. 

Monday, March 22nd.—John Adam Street, Adelphi, 
W.C.2. ‘‘Coal and Ash-handling Plant,” J. F. R. 
Mitchell. 1.45 p.m. 

Society of Chemical Industry 

Wednesday, March 17th—Roap anp Bourpine MarteE- 
RIALS GrovuPp: Gas Industry House, 1, Grosvenor 
Place, 8S.W.1. ‘‘ The Frost Resistance of Concrete,” 





A. R. Collins. 5 p.m. 
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A Seven-Day Journal 


The Southern Railway Company 


In the course of his chairman’s speech made 
at the annual general meeting of the Southern 
Railway Company, which was held at Beaver 
Hall, Garlick Hill, London, on Thursday, 
March 1]th, Mr. Robert Holland-Martin, C.B., 
made reference to the solving of traffic diffi- 
culties and the growth of freight tonnage. 
During the year, he went on to say, the company 
had continued to: turn out from its locomotive 
shops medium-sized goods engines of the new 
“Q1” type, which had been designed by 
Mr. Bulleid, the company’s chief mechanical 
engineer. These locomotives, he said, had 
proved their worth in the hauling of the 
increased freight traffic, particularly over cross- 
country and other secondary lines which were 
not suitable for the heaviest class of loco- 
motives. In the matter of post-war civil 


aviation the company, Mr. Holland-Martin. 


went on to say, was giving much thought to air 
transport. It had, he reminded his hearers, 
been interested in cross-Channel traffic for a 
period of exactly 100 years, and the company’s 
record in the development of travel facilities 
on the Channel routes was not an unworthy 
one. Since 1934 the company had had expe- 
rience of aviation, and during the past year it 
had taken the opportunity to consolidate its 
interests as opportunity arose. The London 
Midland and Scottish, the Great Western, and 
the Southern Railway companies had acquired 
the capital of British and Foreign Aviation, 
Ltd., a concern with holdings in a number of 
companies interested in various internal and 
cross-Channel routes. The Southern Railway 
had also purchased additional holdings in the 
Channel Islands Airways, Ltd., so that the 
latter company and its subsidiaries, the Jersey 
Airways and the Guernsey Airways, was now 
wholly owned by the Great Western and the 
Southern Railway companies. The  cross- 
Channel sea traffic had not, however, been 
forgotten, and during the year the officers of 
the company had been in touch with other ship- 
owners through the Chamber of Shipping, in 
order to discuss likely requirements in the near 
Continental trade in the immediate post-war 
period. 


London Passenger Transport Board 


In the ninth report of the London Passenger 
Transport Board for the year ended December 
31st, 1942, reference is made to the operation of 
the Board’s transport services. It is stated that 
the need to economise in the use of petrol, oil, 
and rubber has necessitated further reductions 
in road services. - Economies have been secured 
in mileage by parking omnibuses and trolley- 
buses in the central area between peak hours, 
and by the further reduction of road services 
after the evening peak hours during the winter 
months. In addition, rail services have also 
been withdrawn half an hour earlier. These 
economies will result in the saving of some 
15 million miles a year. With the assistance of 
the local Transport Groups and the goodwill 
and co-operation of employers of labour in 
staggering their office and workshop hours 
there has been a marked easing of the peak hour 
traffic. There are now forty-seven local Trans- 
port Groups working in the Board’s area, 
forming a valuable contact between the Board 
and local factory managements, thus enabling 
adjustments to be made as may be required in 
the Board’s services. Towards the end of the 
year the Minister of War Transport directed the 
Board tp consider the use of producer gas 
vehicles in order to effect further economies in 
the use of oil fuel. A start was made at the 
Board’s garage at Grays, where eighteen omni- 
buses have been fitted with this. equipment. 
The use of this form of power is being extended 
to other garages as the equipment becomes 
available, and eventually about 550 omnibuses 
will be fitted. It is estimated that a saving of 
some 3} million gallons of petrol a year will be 
effected. The number of staff in the service of 
the Board at December 3lst, 1942, was 


of whom 11,500 were employed in various 
grades in substitution for men released for 
service with H.M. Forces. A _ considerable 
number of the Board’s. staff have also been 
released for work in war industries. The 
number of the Board’s officers and staff who 
since the outbreak of war have been called up 
or -have volunteered for service with H.M. 
Forces or with the various full-time Civil 
Defence Services is 20,448. 


The Institute of Marine Engineers 

At the annual meeting of the Institute of 
Marine Engineers, which was held on Friday 
morning last, March 12th, Engineer Vice- 
Admiral Sir George Preece was elected President 
in succession to Lord Mottistone. In the course 
of his speech at the luncheon which followed the 
meeting Mr. A. V. Alexander, the First Lord of 
the Admiralty, said that he believed that with 
Sir George Preece as their President the pleasant 
relationship and close association which had 
always been maintained between the Admiralty 
and the Institute of Marine Engineers would be 
strengthened. The Admiralty and the Ministry 
of War Transport were not unmindful, he con- 
tinued, of developments in marine engineering 
and shipbuilding, and he wished to pay tribute 
to what had been done in that connection. So 
far as the Navy’s largest surface vessels were 
concerned, the marine engineers in the United 
Kingdom had added a total of 7,353,153 S.H.P. 
to the Fleet up to September, 1941. That was, 
he said, not a bad performance. In regard to 
the merchant fleet, so far as the ships built in 
this country were’ concerned, marine engineers 
had added in the same period something like 
2,000,000 S.H.P. In his reply, Sir George 
Preece paid a warm tribute to all those who 
went down to the sea in ships. On the matter 
of research, Sir George said that continuous 
research and experiment outside the ships 
themselves was required, and that was a costly 
business. There was, he thought, a tendency in 
this country to be over-complacent in this 
important matter of research and experiment, 
whilst, at the same time, the wholly contra- 
dictory and illogical attitude was too often 
taken that anything invented outside - this 
country must be superior to the home-produced 
article. He concluded by stressing the import- 
ance of training and the making of a fully satis- 
factory career for the marine engineer. These, 
he said, were problems which demanded early 
attention if this country was to maintain her 
rightful place among the maritime nations of 
the world. 


Smoke Abatement 

In the thirteenth annual report of the 
National Smoke Abatement Society, which has 
just been published, it is stated that there is 
again little to record of direct smoke abatement 
activity other than the work of the Society, 
although developments during the year are 
indirectly of considerable importance to the 
movement. In recent months, the report goes 
on to say, enough has been published to indicate 
the disquiet caused by the suspension of smoke 
abatement legislation, and the direct encourage- 
ment for security purposes of smoke production 
from industrial plants. As yet it seems 
impossible to assess the consequences of this 
regrettable wartime requirement or to judge its 
effectiveness for the purposes for which it has 
been demanded. The situation has been closely 
watched by the Society, which has submitted 
its views to the authorities concerned, both in 
1941 and 1942. On both of these occasions the 
relation between waste and smoke prevention 
was fully emphasised. The greation of a 
Ministry of Fuel and Power is an event, the 
report states, of considerable potential import- 
ance from the Society’s point of view, for it is 
through such a comprehensive Ministry that 
we may hope to see evolved that scientific 
development and efficient use of our fuel 
resources in a way that will inevitably lead to 
the ending of the smoke nuisance. The creation 
of a Ministry of Fuel and the adoption of a 





76,263, which included roundly 15,500 women, 


national fuel policy have in the past beenstrongly 





advocated by the Society. It is recognised that 
during the war the Ministry must necessarily 
devote most of its time to the urgent. problems 
that face it, but it is hoped that it will neverthe- 
less not fail to examine and prepare to over- 
come the critical problems of the future, which 
will affect not only the post-war years, but the 
more distant industrial well-being of the nation. 


Performance of Naval Vessels 


SPEAKING at the luncheon of the Institute of 
Marine Engineers, on Friday, March 12th, 
Mr. A. V. Alexander, the First Lord of the 
Admiralty, proposing the. toast of ‘ The 
Institute of Marine Engineers,” said that he 
thought that the great endurance which had 
been displayed by ships of the Royal Navy 
during the present war was not fully appre- 
ciated. He gave the following examples from 
Admiralty records. One battleship, he stated, 
had from the beginning of the war until the end 
of 1942, about forty months, steamed 112,614 
miles ; another battleship had steamed up to 
June 30th, 1942, or thirty-four months, 95,400 
miles. Those two ships over those periods had 
a monthly average of 2565:3 and 2805-8 miles 
respectively. He found that an aircraft carrier 
had steamed 117,000 miles up to June 30th, 
1942, while a cruiser which had steamed 
233,070 miles up to the end of January, 1943 
(198,200 miles up to the end of June, 1942), 
had an average over the longer period of 
5684-8 miles, and for the shorter period 
5829-4 miles. The distances steamed by four 
destroyers up to June 30th, 1942, were 172,000, 
168,900, 167,700, and 163,600 miles respectively, 
or monthly averages of 5058-8, 4967-6, 4926-4, 
and 4794-1 miles. Records like that, Mr. 
Alexander went on to say, which included 
repairs, overhaul, boiler cleaning, and other 
things, showed that there must be something 
pretty good about the engineering staff of the 
Admiralty, and there must be something very 
fine in the designs which marire engineers 
carried out for the Admiralty, and in the work- 
manship of the men who produced the engines. 
There was also something pretty good about 
the daily maintenance in the engine-rooms of 
the ships, which was a part of the work carried 
on at sea we were apt to overlook. 


Stover Canal Abandonment 


At a special meeting of the Great Western 
Railway Company, which followed the annual 
general meeting, held at Paddington Station on 
Wednesday, March 10th, over which Sir Charles 
J. Hambro, the chairman, presided, a resolution 
was passed authorising an application to the 
Minister of War Transport for a warrant under 
Section 45 of the Railway and Canal Act of 
1888, authorising the abandonment by the 
company of the Stover Canal and an order 
releasing the company from liability to main- 
tain it. The canal has an approximate length 
of 1} miles and is situated near to Newton 
Abbot, in Devon. It begins at a point adjacent 
to Teigngrace Station, on the Moretonhamp- 
stead branch of the company’s line, and termi- 
nates by an outlet into a tidal watercourse 
known as the Whitelake, which in turn joins 
the River Teign. The canal, it is understood, 
was constructed late in the eighteenth century 
for the conveyance of stone for shipment at 
Teignmouth, and it was acquired by the 
Moretonhampstead and South Devon Railway 
Company when, in 1864, the company pur- 
chased adjoining land for the railway. At that 
date the canal was operated by lessees. The 
lease was renewed from time to time, but for 
many years past the traffic passing on the canal 
has diminished and in 1938 it ceased altogether, 
with the result that the lessees gave notice 
terminating the agreement on March 25th, 1942. 
Alternative facilities for the conveyance of 
traffic are more than adequate, and there seems 
little possibility of the canal having*a further 
use. The step to abandon the canal has therefore 
been taken, in order to avoid wasteful expense in 





maintaining and renewing the lock gates and 
other works. : 
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The Alaska Highway 


By E. E. RUSSELL TRATMAN 
No. II—(Cominued from page 206, March 12th) 


YONSTRUCTION was begun at Dawson 
Creek late in March, 1942, and at Fort 
Nelson and four other intermediate points at 
later dates, but it was July before the 
organised high-speed progress was put into 
full swing. The “ headings ” met on October 
25th, when tractor bulldozers engaged in 
opening a way through the forest, and work- 
ing north and south, met in dense bush at a 
point near Kluane, some 20 miles east of 
the Alaska-Yukon boundary. Motor lorries 
began running through a little later, and the 
road was opened officially, with ribbon- 
cutting ceremony, on November 20th. At 
that time it was a 24ft. gravelled road for 
its entire length, and since its opening it has 
been in continual use for the: transportation 
of military supplies. 

During little more than five months of 
intensive work, the combined Army and 
civilian forces built 1636 miles of new road 
and improved or rebuilt 162 miles of old 
roads. The mileage included not only the 
main road, but also spurs to connect with the 
airfields. This feat of rapid engineering con- 
struction under severe conditions of terrain, 
climate, and supply service was accom- 
plished by seven engineer regiments of the 
United States Army—a force of some 10,000 
men and officers—supplemented by 6000 
civilian workers in the employ of a group of 
contractors. Three of the regiments were 
composed of coloured men or negroes. The 
Army forces, working from six points, laid 
out and opened up the route as a narrow 
pioneer road, and then, in co-operation with 
the contractors’ forces, widened and improved 
it as a permanent road for heavy traffic. 

Views of typical construction work are 
shown in the four illustrations, Figs. 3 to 6, 
from photographs taken by the United States 
Public Roads Administration. In Fig. 5 a 
crawler tractor fitted with bulldozer blade 
is clearing the way by pushing down trees 
and removing the stumps. In Fig. 6 is a 
stretch of the cleared route, with trees and 
brush sawed and piled for removal. In Fig. 4 
earthwork for grading the formation is being 
handled by a tractor-drawn excavator which 
loads the material into a motor —— by 
means of a belt conveyor. And in Fig. 3 
another tractor-bulldozer is shown clearing 
away brush and levelling the formation or 
sub-gradient. 

In regard to the clearing of the way through 
dense forest, it may be explained that the 
trees have no deep tap roots, because of the 
frozen subsoil. Thus the shallow spreading or 
broom roots come out of the ground very 
easily when the powerful oil engine tractors, 
with bulldozer blades, drive into the trees. 
By carrying the adjustable bulldozers high, 
as in Fig. 5, the operators were able to push 
the trees over, so that they fell ahead of or 
away from the machine. The bulldozer 
frame also provided some protection, but 
there were accidents caused by trees falling 
back on the tractor operators. When the 
“headings ” met, as noted above, the driver 
of one machine said he was startled by seeing 
trees ahead of him falling towards him, after 
seeing them fall away from him week after 
week. This caused him to back out, and then 
he saw the other machine come. breaking 
through to meet him. 

Clearings through the forests and brush 
thickets were 50ft. to 100ft. wide. Embank- 
ments and cuttings were made to the full 


in the initial construction the gradient or 
earthwork was light, leaving the heavier 
work to be done later. In the same way the 
width of surface was 10ft. for the pioneer 
road, to be widened later to 18ft. or 24ft. 
on the permanent road and given a heavy 
covering of gravel. Bridges, trestles, culverts, 
and cribbing were built of timber cut in 
clearing the way. Temporary crossings of the 
larger streams were effected in some cases by 
pontoon ferries with cables or by military 
pontoon bridges. Longer truss spans and 
wood-stave culverts were made of creosoted 
timbers. The Peace River will be crossed 
by a suspension bridge, having a central span 
of 950ft. and side spans of 485ft. 

Dire forebodings had been uttered as to 
insuperable difficulties in crossing the muskegs 
or frozen swamps. But such troublesome 
ground was largely avoided, so that only 
short stretches had to be dealt with, and both 
American and Canadian engineers and con- 
tractors found little difficulty in handling 
these spots. In ground perpetually frozen, 
and having only about a foot of surface 
covering, no excavation was done, as this 
resulted only in permanent mud _ spots. 
Instead, such ground was insulated or pro- 
tected by a “ corduroy” covering of felled 
trees, filled with brushwood and clay to pre- 
vent thawing, and to form a base 4ft. to 5ft. 
thick for the road. Gravel was found in 
plenty along the line. Deep, soft, and sticky 
mud was one of the prevailing difficulties. 

Following behind the crews which cleared 
the way came a series of Army construction 
groups or units, strung out over a distance of 
several miles. These groups roughly graded 
or levelled the trail, built culverts, and small 
bridges to carry the tractors and other heavy 
machines, and placed gravel over bad soft 
spots, thus converting the trail into a prac- 
ticable pioneer road. Actual procedure 
methods varied with the conditions encoun- 
tered and with the ideas of the commanding 
officers. Sidehill work was troublesome, 
owing to the liability of excavators and 
graders to run or slip off the narrow exca- 
vated bench and roll or slide down the slope, 
to be recovered only by building a trail back 
to the line of the road. 

When an assigned stretch of pioneer road 
was completed, the regiment or a unit of 
contractors’ forces—sometimes both in co- 
operation—would begin the easier work of 
improvement to finish up that stretch as a 
part of the permanent road. This work 
included widening the clearing where neces- 
sary, building up the formation or sub- 
gradient sufficiently for drainage and to keep 
within a maximum gradient of 1 in 10. 
Heavy earthwork at difficult points was left 
for the future work of improvement along 
the road after its completion. 

Typical equipment of an engineer regiment 
on this road-has been given approximately as 
follows :—Twenty heavy oil engine tractors 
and bulldozers, twenty-four light gasolene 
or petrol tractors, nine graders, six rooter 
ploughs, six carrying scrapers of 12-yard 
capacity, a 6-ton lorry with ‘power plant, 
twelve j-yard motor lorries, three 4-ton 
dump lorries, sixteen lorries for freight, 
twenty-five light tanks or “ jeeps ” for trans- 
portation, ten automobiles, a lorry crane, 
two excavators with }4-yard buckets, drop- 
hammer pile drivers, portable electric generat- 


operated power saws, and two portable elec- 
tric welding machines. Some of the equip- 
ment was new and some of it was old and in 
various stages of wear, war conditions making 
it necessary to take what could be obtained. 
Field repair was one of the worst troubles, 
as the machines were worked hard, operators 
had to be trained from men unfamiliar with 
machinery, while repair parts were hard to 
get and very often were obtainable only by 
taking them from other machines under 
repair. 

In order to start northward from Fort 
Nelson in March, 1942, it was necessary to 
rush all forces and equipment and supplies 
from Dawson Creek, 325 miles, before the 
trail over frozen swamp land became imprac- 
ticable from thawing, and before the ice on 
the Peace River started to break up. Accord- 
ing to a report by Mr. H. W. Richardson, 
western editor of The Engineering News 
Record, who drove, walked, and flew over 
the entire route during the construction, 
this engineer regiment drove all heavy equip- 
ment—tractors, scrapers, excavators, and 
motor lorries—overland for 325 miles, with 
the mercury 35 deg. below zero. But they 
got through, with supplies and rations for 
four months, before they were isolated by the 
thawing of the ground behind them. By 
strenuous efforts and the laying of a plank 
roadway on the ice, all equipment was got 
across the Peace River a few days before the 
ice broke up, thus saving many days which 
would otherwise have been required for 
building trestles. To quote from Mr. 
Richardson’s report :— 

“ Since mid-November lorries loaded with 
military supplies have been rolling into Fair- 
banks, Alaska, from Dawson Creek, British 
Columbia, 1670 miles away ; rolling over a 
highway that only last spring the experts 
said could never be built in time to be of use 
in this war. Those experts thought only of 
the uncharted and unmapped wilderness, the 
difficult supply problem, the muskeg, the 
streams, and the mountains to cross. They 
failed to consider the spirit, ingenuity, and 
ability of the United States engineer officers 
and troops, and of American and Canadian 
engineers and contractors when meeting the 
‘ impossible.’ 

“The troops forded small streams, used 
pontoon ferries and bridges on the larger 
rivers until pile bridges could be driven. 
They fought mud and bad weather, mos- 
quitoes and other obnoxious bugs, subsisted 
at the ends of precarious supply lines, worked 
equipment without repair or repair parts for 
seven days and nights a week, and lived in 
camps offering only the bare necessities of 
life, without recreation or relief from the 
monotony of hard work.” 

According to the original plan, the United 
States Army forces were to build a lorry trail 
road or pioneer road, and the United States 
Public Roads Administration—with con- 
tractors’ forces—was to follow closely with 
the building of a permanent highway along 
the route of the pioneer road, with such 
diversions as might be advisable for improve- 
ment upon the original line. This plan had 
to be revised in August, because of the 
absolute necessity of opening the road for 
motor lorry travel along its entire length as 
early as possible and before winter set in. 
It was evident that the standards set for the 
permanent road were too high for the rapid 
progress that was essential. The con- 
tractors’ forces therefore were transferred to 
the work of finishing up the pioneer road 
behind the Army forces, widening and 
improving it, and placing the gravel surface 
to make an all-weather road capable of 





ing units, 4-yard concrete mixer, portable air 





width required for the permanent road, but 





compressors, six ploughs, twenty-four petrol- 


carrying heavy lorry traffic. Furthermore, 
as the engineer regiments completed the 
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several sections assigned to them, they fell 
back to improve their sections, and sometimes 
worked with the contractors’ forces. 

Early in March the U.S. War Department 
requested the Government’s Public Roads 
Administration to co-operate in the building 
of the permanent road. The latter undertook 
to make reconnaissance surveys, prepare 
plans, and award contracts, or otherwise 
arrange for and supervise the work of con- 
struction. Headquarters were established 
at the Pacific port of Seattle, U.S.A., and a 
force of 500 engineers and engineering assist- 
ants was rushed into the field. To expedite 
the work, contracts were made with four 
engineering construction firms to act as pro- 
ject managers—Lytle and Green Construe- 
tion Company; Dewell Construction Com- 
pany; Okes Construction Company; and 
Melville Smith Company, this last being a 
Canadian firm. These firms recruited some 
fifty-four American and Canadian con 
tractors, with their equipment, including 
300 tractors—for use not only in hauling, but 
for operating as scrapers, excavators, and 
bulldozers—1000 motor lorries, 125 air com- 
pressors for operating drills and other 
machinery, 55 power shovels or excavators, 
200 portable electric light plants, 65 portable 
repair shops, road rollers, concrete mixers, 
pumps, and @ variety of other construction 
thachinery. There was also equipment for 
kitchens and living quarters. A separate 
eontract provided for the construction and 
equipment of repair shops, warehouses, and 
other buildings. 

For transporting men, equipment, and 
supplies to Alaskan ports for the Public 
Roads Administration and for the con- 
tractors, a contract was let to the E. W. 
Elliott Company. For similar service the 
Army at first used transports and chartered 
steamers, but later, on account of the shortage 
of shipping, it depended largely upon the 
Elliott Company's service. Distribution 
along the line of construction was handled m 
part by this company, in part by contractors’ 
lorries, and in part by a quartermaster unit 
for the Army. 

Mobile forces aggregating more than 6000 
civilian workers were moved inte Alaska and 
Canada by aeroplanes, motor lorries, road and 
rail to work in co-operation with the U.S. 
Army engineer regiments. While work was 
being started at the southern end of the 
project, about 1200 men were transferred 
by aeroplanes to the northern end to estab- 
lish living quarters, repair shops, and other 
facilities. Approach to the work was by 
three main routes :—(1) By railway through 
Edmonton to Dawson Creek, in Canada ; 
(2) by steamer on inland coastal water route 
from Seattle, U.S.A., to Skagway, Alaska, 
and thence by the White Pass and Yukon 
Railway to White Horse, a point on the new 
road ; (3) by the inland water route and the 
Gulf of Alaska to Valdez, and thence by 
highway to Guikana and Big Delta, points 
on the new road. 

For water transport the forces of the Publie 
Roads Administration had steamers, motor- 
ships, yachts parehased from private owners 
for this service, and a number of tugs and 
barges. The larger steamers, running to 
Valdez, had to take the outer or ocean route 
from Seattle ; but Skagway, at the head of 
the inland passage, screened by a long chain 
of islands, was served mainly by the yachts 
and barges. However, stormy weather and 
rough seas were encountered on both of these 
water routes. The construction equipment 
noted above was in addition to that of the 
engineer regiments of the U.S. Army, and 
was intended originally to be operated by 
contractor forces independently of the Army. 
But, as explained already, the demand for 


speed of progress made it necessary for the 
combined Army and civil forces to work 
together in co-operation. 

That the maintenance of supply lines was 
a major problem under such conditions of 
distance, inaccessibility, weather, and climate 
may well be imagined. Mr. Richardson’s 
report says : ‘‘ To get equipment and supplies 
to the thousands of troops and civilians 
engaged on the project was no small job. 
Not only did such materials have to be 
transported long distances from the United 
States, but they had to be distributed along 
1800 miles of road being built through raw 
wilderness, often over stretches of rough 
trail that defied any kind of transporta- 
tion. ... Keeping scores of camps supplied 
over trail roads last summer was a big job. 
Often it was necessary to drag supplies to 
the head crews by tractors and sleds through 
the mud, and later a fleet of tractor wagons 
was obtained for this purpose. .. . 

“ Even the so-called points of civilisation 
were, by most standards, primitive. Dawson 
Creek is a farming hamlet of 200 to 300 per- 
manent population. White Horse has less 
than 1000. Fairbanks is a modern city, but 
is 88 miles beyond the end of the construc- 
tion of the Highway. Most other places 
named are merely Indian and trapper trading 
posts.” At the two railheads, Dawson Creek 
and White Horse, extensive terminal facilities 
have been built, including sidings, freight 
platforms, warehouses, and barracks for the 
freight handlers and motor lorry operators. 

An example of the complicated difficulties 
of transport was an emergency shipment of 
475 barrels of fuel oil to Fort Nelson in 
August—325 miles from Dawson Creek—in 
order to supply an engineer regiment working 
northward and running short of fuel for the 
tractors and other machines. ‘ This ship- 
ment was sent by rail to Waterway, Alberta, 
portaged to Fort Smith, North-West Terri- 
tory; sent by small boat down the Slave 
River to Great Slave Lake; transferred to 
a larger boat to cross the lake to the Mac- 
kenzie River ; again reloaded on to shallow- 
draught boats for travel down the Mackenzie 
to the Liard River; then up the Liard to 
Fort Nelson River, and up this stream to 
Fort Nelson.” 

The following particulars as to the living 
and working conditions are condensed from 
the report already mentioned :—The main 
semi-permanent camps are fairly complete 
and comfortable, with buildings of pre- 
fabricated units of insulated plywood, ‘de- 
mountable structures shipped in to the work, 
or steel semi-circular insulated huts. In the 
fast-moving stages of construction the field 
camps were framed tents, with field kitchens 
housed under canvas. Several contractors 


discarded tents in favour of shacks or smal] 
huts mounted on log skids ; on moving days 
these huts were hauled by tractors or motor 
lorries. Main camps and the permanent rest 
camps along the road. have running water and 
electric light, and are equipped usually with 
oil-burning heaters. As a rule, streams and 
lakes supplied potable water, but under anv 
doubt as to pollution the water wag 
chlorinated with portable units, the treated 
water being stored in canvas tanks. A 
detachment of U.S. Public Health Service 
officers assisted the Army medical officers in 
maintaining health regulations. At Army 
camps, officers and soldiers had sleeping 
bags, blankets, and folding cots. Field tents 
were used, each having a small wood-burning 
stove, Soldiers, with mess kits, were fed in 
the open from field kitchens, but the officers 
usually had a mess tent. 

Contractors set up large tents or buildings 
for kitchens and mess halls, and preferred 
bunk houses or dormitory tents to the 
smaller buildings. The officers of the Public 
Roads Administration often had camp build- 
ings of demountable wood units. These 
officers, as well as the contractors, preferred 
cots with mattresses and blankets to the 
Army sleeping bags. The Army food con- 
sisted largely of field rations. But as these 
are designed for soldiers in combat, who are 
usually in front lines for short periods only, 
they became monotonous for constant service, 
week after week. Fresh meat, vegetables and 
game supplemented the rations to some 
extent. The camps of the Public Roads 
Administration and the contractors gave 
more variety, and put refrigerator lorries into 
service at ah early stage of the work. Con- 
tractors’ forces usually worked two shifts daily 
—ten or eleven hours each, seven days a week. 

For the traffic operation of the Alaska 
Highway, rest or relay camps for the lorry 
drivers are established at intervals of 45 to 
90 miles, according to road conditions. Some 
of the lorries are driven by soldiers and others 
by civilians. The driver of an arriving lorry 
turns it over to another driver to run it 
ae to the next relay station, while he 
himself lays over for a rest period, and then 
takes on a following or returning lorry. 
These stations have facilities for fuelling, 
inspecting, servicing, and repairing the 
lorries. Many of them also have snow- 
moving equipment ready for keeping the 
road open for traffic. While traffic is thus in 
full opetation, the road is continually being 
es by widening and straightening, 
reducing gradients, levelling rough spots, 
and dressing up the surface in order to main 
tain a practicable—if somewhat rough—road 
for heavy traffic under severe climatic and 





war emergency conditions. 








Oberhasli Hydro-Electric Power Scheme 


No. HI—{Continued from page 211, March 12th) 


THE HypDRAULIC CALCULATIONS 


— hydraulic calculations which had to 
be made in connection with the Innert- 
kirchen part of the scheme were mainly con- 
nected with the following problems :—The 
fixing of the hydraulic gradient in order to 
determine the net flow available; the size 
and design of the surge chamber and the 
dimensions of the shafts leading to it; the 
hydraulic condition governing the discharge 
of the tail-race water and its flow into the 
Gadmer Water and the Aare River; and 





the static and impact stresses in the delivery 





and pressure shafts leading to the turbines. 


Both the delivery tunnel and the pressure 
shaft are constructed to work under head, 
but the tail-race water is allowed to flow 
freely through its underground tunnel. The 
dimensions of the tunnels and the shafts were 
fixed by hydraulic rules, but account had to be 
taken of the economic’ position and the 
methods of construction which could be 
employed. 

In making the calculations for the delivery 
tunneland the surge chamber a comparatively 
small loss of pressure was assumed, having 
regard to the smooth surfaces of these pipe 
limes and the chamber. Particularly low 
coefficients ef roughness were obtained for 
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those sections of the tunnel which were built 
with impregnated concrete slabs, and the 
sections in which oiled shuttering was used. 
In the case of the delivery tunnel, the 
coefficient of roughness which was used in 
the (Strickler formula was taken to lie 
hotween the values of k=95 and k=70, 
representing the best and worst conditions 











Y hrea of Section 
9°06 sq.m. 





respectively. For the tail-race tunnel in 
which the sides were built up with wooden 
shuttering but with no bituminous covering 
the limiting values of k=55 and k=75 were 
inserted in the formula. 

Under full-load conditions with the present 
units of 36 cubic metres per second, a loss 
of 70 m. has to be reckoned with, represent- 
ing the maximum pressure head loss from 
Handeck to the turbines at Innertkirchen. 
In the case of the average working load of 
about 15 cubic metres per second, the loss 
of head works out at about 14 m. The 
velocity of the water in the delivery tunnel 





FiG. 14—CONCRETE MIXING AND PUMPING EQUIPMENT 


under full-load conditions is about 4-2 m. 
per second, and in the pressure shaft 
varies between 6:8 m. and 8 m. per 
second. 

It is interesting to note in relation to the 
operation of the surge chamber that certain 
small intake works collecting flows of about 
200 litres per second can play a part in 
suppressing surges. The levels are so 
arranged that when the turbines are 
shut down a small amount of water is 


allowed to flow as a relief into side 
streams. 

In the pressure shaft, which has @ total 
length of about 2 kiloms., the sudden opening 
or closing of a turbine valve may give rise to 
high stresses resulting from surge pressures. 


For that reason the turbines, which, we may 








recall, are of the Pelton wheel type with 


FIG. 13—-TYPICAL CROSS -SECTIONS OF TUNNEL 


regulated nozzles and deflectors, are so 
governed, and the quantities of water are so 
inter-staged, that any aceeleration of water 
cannot exeeed a value of about 1 cubie metre 
per second per second. Under these con- 
ditions the impact stresses can be reduced 
to about 12 per cent. of the static pressure 
stresses. 

In the design of the tail-race only the out- 
flow into the Gadmer Water presented any 
difficulties. They were successfully solved by 
experiment. By an upward slope at the end 
of the splayed outflow passage the velocity of 





the water as it flows into the Gadmer stream 


is appropriately reduced. With the Gadmer 
Water in spate, the design adopted is such 
that no bank of sand or gravel is formed, and 
only under very high water conditions can 
backing up of pressure be felt at the turbine 
chambers. 


Moprt EXPERIMENTS 


A series of model’ experiments, designed 





to clear up difficulties in the under-mentioried 














parts of the scheme, was carried through ih 
the hydraulic testing laboratories of the 
E.T.H. at Ziirich :—(1) Surge chamber prfo- 
blems ; (2) conditions in the chamber when 
the valve at the chaniber was closed ; (3) the 
outflow condition into the Gadmer Water. 
Further references will be made to the results 
of these experiments when dealing with the 
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construction of these parts of the scheme in 
later articles. 


CONSTRUCTIONAL AND BUILDING MATERIAES 


In ordinary circumstances obtaining all 
the materials needed for the carrying out of 
the scheme would have been simple, but with 
the breaking out of a new world war conditions 
were made more difficult. Whilst work on the 
scheme was still in the early stages some 
delay was caused by a reduction in demands 
upon the Swiss power supply mdustry, 
but under war conditions the situation 
changed very quickly, especially during the 





Fic. 15-STEEL RING REINFORCEMENT 


period 1939: to 1940. With a more certain 
basis for increased: power supply, the Ober- 
hasli Company took the step of placing the 
orders for the main material needed in the 
early months of 1940, before the general 
meeting of the company on March IIth, 
1940, when the main scheme for construction 
was sanctioned. 

Among’ the material thus ordered was the 
electro-technical equipment for the power 
station; 400 tons of explosives for blasting, 
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1250 tons of round reinforcement steel, ‘and 
2650 tons of boiler plate, which was delivered 
from the United States of America shortly 
before the entry of Italy into the war. 

It is interesting to note the total amounts 
of materials of all kinds which were needed 
for the scheme :— 


Total. 
Building materials— 
Boiler plate for reinforcement, tons ... 2,650 
Structural steel, toms ... ...  ...  ... 380 
Round steel for reinforcement, tons ... 1,250 
Cement, tons Riots) aie:. ivan 25,000 
Sand, tons ... ... 40,000 
a. Cee ene oe 55,000 
Bitumen and ey products, tons ... 3,000 
Building installation materials, tons... 3,000 
Civil engineering work— 
Total amount of rock excavated, tons 230,000 
Total amount of concrete used, tons... 60,000 
Other materials— 
Explosives material for blasting, tons 400 
Fuse material, kilometres ... ... ... 1,200 
ere ee 1,000,000 
Drill steel, tons Sen dahasi.gac aeee 100 
Coal for smithy, tons ... ... ... ... 280 
Calcium carbide, tons... ... ... 0... 200 
ee ee ee. 220 
Wood, cubic metres... ... ... ... 5,000 
Electrical energy, kilowatt-hours -- 12,000,000 
CONTRACTS 


The principal contracts for the carrying 
out of the civil, mechanical, and electrical 
parts of the work were let in the period from 
June, 1940, until September, 1940. The 
construction of the delivery tunnel was 
divided into three sections. These were 
allotted as follows :—Handeck and Stiibenden 
adits, A. G. H. Hatt-Haller, of Ziirich, and 
Ing. Seeberger, of Frutigen; the Mittagfluh 
adit, the combined firms of Reifler and 
Guggisberg A.G., of Biel, F. Meyer, of Sitten, 
and Losinger and Co. A.G., of Berne; 
Hostett, Benzlaui, and Kapf adits, Losinger 
and Co. A.G., Berne; the surge chamber and 
the pressure shaft, Losinger and Co. The 
power station was entrusted to Ed. Ziiblin 
and Co.,| of Basle, with the assistance of 
Losinger and Co. The tail-race was con- 
structed by two firms, Ed. Ziiblin and Co., of 
Basle, and Prader and Co., of Ziirich. A 
further number of small contracts were 
awarded to firms near the site. The reinforced 
pipes for the tunnels and shafts were designed 
and constructed by Escher Wyss, of Ziirich, 
and Sulzer Brothers, of Winterthur. The 
ball type control valves were manufactured 
by Lugw. von Roll’schen Eisenwerke A.G., 
of Klus. As already recorded, the turbines 
were supplied by Escher Wyss, of Ziirich, and 
the generating plant by Oerlikon, the trans- 
formers and the 150-kW switchgear were 
built by Brown Boveri, of Baden, and 
Sprecher and Schuh, of Aarau; while the 
150-kW oil-filled cables were supplied by the 
cable works of Brugg and Cortaillod. In 
addition, many Swiss firms supplied appa- 
ratus and machines for auxiliary purposes. 

Having outlined the general scheme and 
named some of the principal firms which 
carried out the work, we may pass to some 
of the civil engineering aspects of the 
Innertkirchen scheme, which are of more 
than usual interest. The intake arrange- 
ments for the water at Handeck, from the 
tail race of the turbines in that power station 
to the delivery tunnel, consist of a fixed 
weir in the bed of the Aare River, with a trap 
for sand and gravel, and a connecting passage 
to the entrance of the delivery tunnel. An 
equalising weir is to be installed, having a 
designed capacity of 125,000 cubic metres. 
It will be constructed on the valley side, close 
to the Handeck power station, and will 
necessitate a slight displacement of the 
Grimsel road. 


THE DELIVERY TUNNEL 


As regards costs, the construction of the 
delivery tunnel which supplies the water to 
the surge chamber and the pressure shaft, 


formed the most important part of the work, 
with a constructional cost of close upon 
15 million frances, or more than half the build- 
ing costs. It was also very necessary to 
ensure the reliability of this part of the work, 
and for that reason it was considered from 
all sides, and the constructional processes 
to be employed were tried out by experi- 
ment. Brief mention may be made at this 
point of the geological conditions. Following 
the profile of the pipe line from north to 
south in the direction of the flow, some 
2-3 kiloms. of Aare granite of the Handeck 
type, often with the strata structure of the 
zone edge, is met with. Then follows the 
Mittelfluh granite, for a length of 1-4 
kiloms., in which veins and seams of 
quartz-porphyry are met with. The tunnel 
then passes through 2-7 kiloms. of Guttannen 
shales and gneiss. This bed is clearly 
separate from a south layer of thick horn- 
blende rocks, and a northerly series of shales 
and hornblende rocks, which rapidly change 
in their order of appearance, and show small 
pockets but little water-bearing strata. In 
general, the mountain mass is solid. The 
following rock zone is 1-3 kiloms. long, 
of Erstfelder gneiss, with a core of massive 
eruptive gneiss. North and south from this 
core there occurs mainly banded gneiss in 
many layers having differing structures 
and inclusions of quartzite and _ horn- 
blende. In driving the tunnel a surprise 





FiG. 16—JUNCTION OF ADIT AND TUNNEL 


happening was the breaking in of water on 
the northern edge of the core, having a 
maximum flow of 300 litres per second. The 
next section of the tunnel is driven in the 
last rock zone, which comprises Innertkirchen 
granite-gneiss. It stretches out over Innert- 
kirchen for a distance totalling 5-4 kiloms. 
In spite of intensive layering and banding, the 
granite is in the main solid. Water was met 
with in the zone of the Benzlaui adit. The 
sedimentary rock intrusion at Pfaffenkopf, 
already mentioned, was passed through 
twice, while near to the end of the tail-race 
there was a short stretch of Réti dolomite or 
trias of the helvetischen blanket on the edge 
of the northerly Aare mass. 


TUNNEL DRIVING AND OPENING OUT 


As will be seen from the sections of the 
delivery tunnel reproduced in Fig. 13, 
a rectangular heading was first driven 
having an area of 7 square metres, and was 
later opened out to the full tunnel section, 
with an area of 9-08 to 8-55 square metres. 
The lower part of the tunnel was completed 
first and a pair of rails grouted in position, 
which serve for the transport of the necessary 
materials. In order to protect the workmen, 
the wet process of tunnel driving was 
employed. 

With double-shift working, it was found 
possible to advance between 2-3 m. to 3 m. 
per day in thick quartz-porphyry, and from 
4-5 m. to 4-8 m. in the crystalline layers of 
the Aaremassiv. The last portion of the 
work was that between the adits of Stauben- 
den and Mittagfluh, a length of 2-7 kiloms. 
Work on all sections was begun in the spring 
of 1940. The opening of the heading to the 
full section was made with drills, and for the 
most part the rock needed no support. Con 





creting of the bottom of the tunnel followed 





later. Difficulties from rock slip were 
occasionally met with in the section of the 
tunnel between Handeck and Staubenden, 
The drawing, reproduced in Fig. 13, shows 
the general character of the tunnel’s different 
sections. 

LINING OF THE TUNNEL 


Four types of tunnel lining were employed, 
which differ from each other according to the 
geological nature of the rock in which the 
tunnel was driven and the pressure of water 
experienced. Type I is a simple lining of 
concrete, 10 cm. thick, as used on good hard 
rock. This type of lining was employed in 
the first 3000 m. below Handeck. The profile 
is circular, with a diameter of 3-4 m. A 
special paint finish was used to protect the 
concrete from very soft water, which attacks 
concrete easily. 

In type IL the whole tunnel surface 
is lined with impregnated concrete slabs, 
The slabs measure, as a rule, 90 cm. 
by 100 cm., and have a thickness of 4 cm., 
and they are lightly reinforced. They were 
supplied by Hunziker and Co., of Brugg, 
and, after normal drying, were impregnated 
with pitch at high pressure and at a tempera- 
ture of 120 deg. Cent. For attaching them 
to the tunnel face, 3-30 m. diameter iron 
rings are employed, spaced at intervals of 
about 1 m. The space behind the slabs is 
filled with concrete by means of a concrete 
pump, and the specially formed edges are 
finally jointed with warm bitumen. This 
type of lining was used over a length of 
about 5400 m. in good rock, with, however, 
not such water pressure bearing charac- 
teristics as that above mentioned for Type I. 
For a length of 1300 m., Type II lining was 
also used with ring reinforcement of 21 square 
centimetre per metre run. 

III was employed over a tunnel 
length of 430 m. in rock, which does not 
easily withstand water pressure. As our 
illustration indicates, it carries a reinforced 
lining of 6-700 kilos. per metre run, and has 
an inner lining of Gunite. 

Type IV is an armoured steel lining, and 
was used in strongly fissued rock and in the 
tunnel just over the surge chamber, where it 
was particularly necessary to have a com- 
pletely water-tight structure. These lengths 
amounted to a total of about 520 m. 

The methods of lining the tunnels we have 
just dealt with were based on experimental 
work carried out in the Rieseten adit. Care- 
ful research was made into the most suitable 
paint for the inner concrete surface of the 
tunnel which would resist the attack of the 
very soft Grimsel water. Tests were also 
made to determine the best size for the 
impregnated concrete slabs and the pressure 
they would withstand when the concrete 
which fills the space behind them was 
vibrated. It was found that the strength of 
the slabs was equal to specific strength of 
fresh concrete. 

Tests were also carried out in the Reiseten 
adit with the pumping of concrete (see 
Fig. 14), and these experiments had an 
important bearing on the later progress of 
the contract. The Almacoa system of 
concrete pumping was adopted, and was 
employed at later dates in the lining of the 
delivery tunnel already mentioned, in the 
lower parts of the pressure shaft, and in 
several places in the power station itself 
where reinforced concrete was used. All the 
concrete used throughout the Innertkirchen 
scheme was vibrated. Special types of 
vibrator were employed for the task of tunnel 
lining, but more generally the “ Pervibrator ” 
was used. 

PROGRESS OF THE WORK 





The general practice, we are given to 
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understand, was first to stop any inflow of 
water and then proceed with the process of 
concreting the lining. eases in which 
large quantities of water had to be dealt 
with, the “ Sika” system, using a quick 
setting water-sealing, was adopted. When 
a large quantity of water had to be dealt 
with, a rubber hose was inserted in the con- 
crete through which the water was allowed 
to flow, and as the work proceeded the hose 
was slowly drawn forward, leaving behind 
it a hollow round channel through which 
the water could pass, and at a later stage 
the passage was sealed by pressure grouting. 
In practice, a special technique was elabo- 
rated, which was not only effective from the 
point of view of dealing with incoming water, 
but also gave a good and dry working place 
during the lining and concreting of the 
different sections of the tunnel. 

An interesting part of the work which is 
worthy of mention is the section of adit 
which we illustrate in Fig. 15. It has a 
length of 14 m. to 18 m. and is lined with a 
specially designed iron armouring, consisting 
of rings spaced at 1 m. intervals to carry 
the impregnated concrete slabs previously 
referred to. At the base is the pair of rails 
which are laid in exact position and serve 
to carry forward the concrete pump, an 
illustration of which is reproduced in Fig. 14. 
Later, reference will be made to the way in 





which the concrete pump, with its storage 
bunker and electric drive, is operated. 
Meanwhile, our engraving will serve to show 
the pump with its belt drive and the 
concrete storage tank at the rear. A 30 
B.H.P. motor is employed to drive the pump, 
which had a designed output of about 7 square 
metres per hour through the delivery pipe. 
In Fig. 15, besides the reinforcing rings 
will be seen the concrete delivery pipe to 
the top of the shaft, so that the concrete can 
be properly supplied to all parts of the lining. 

Following the concreting, mortar is preesed 
in the top zone of the tunnel at about 
6 atmospheres pressure, which is followed by 
grout at pressures up to 15 atmospheres. 
The drainage channel shown to the left 
of the tunnel sections in Fig. 13 is also 
concreted. 

In Fig. 16 we show in section a typical 
adit at the point where it joins the delivery 
tunnel. In the tunnel section the pair of 
rails in the base of the tunnel is left in 
position permanently, and serves ‘for the 
inspection truck. In the case of Type 
III and Type IV linings, the rails were 
removed before the Gunite lining was put in 
and then reinstated. 

Tn our next article we propose to describe 
the design and construction of the surge 
chamber and its connections. 

(To be continued) 








Fleet Air Arm 


—_—__—_@——__—_ 


TT debate on the Navy Estimates, presented 
on March 3rd, was interrupted by the death of 
the Speaker. It was resumed and concluded on 
March 10th, when Mr. Alexander, First Lord 
of the Admiralty, in the course of his reply to 
the debate, gave particulars about the progress 
of the Fleet Air Arm. He said :— 

When I came to the Admiralty in May, 1940, 
the only aeroplanes that were flying opera- 
tionally were the ‘‘ Skua ”’ and the “* Swordfish.” 

It was some weeks after I went to the 
Admiralty before we had the “ Fulmar ”’ flying 
operationally. In the naval battle in the 
Mediterranean, which opened in the middle of 
1940, the ‘“‘ Fulmar ” began to shoot the enemy 
down—which we should have had little oppor- 
tunity of doing if we had only had the old 
“‘Skua,”’ The “ Fulmar ”’ was a great improve- 
ment on the previous machine, although it was 
a two-seater machine and needed to be supple- 
mented—indeed, supplanted—by a fast single- 
seater fighter. The Admiralty had had plans 
earlier than that for the use of a “ Seafire ” 
type as a shipborne single-seater fighter. Who 
can complain that, in the conditions in which 
we found ourselves, after we had lost so much 
of our own fighter defence force in France, and 
considering that we had practically no margin 
when we came to the end of the Battle of 
Britain, it was wrong for the War Cabinet to 
give immediate and complete. super-priority 
to the production of fighter defence for the 
fortress of Britain ? If we had lost air control 
over these islands at that time, we would have 
lost the whole battle. 

If we take the next development, we very 
soon had in operation, after a few troubles and 
heartaches, a fighter which was a great improve- 
ment upon the “ Fulmar” from the point of 
view of a single-seater fighter. That was the 
‘“* Grumman-Martin-Martlett.”” I have friends 
in the Service who pay a very high tribute to 
what they have been able to do with the 
“‘Martlett ”’ aeroplane in fighting. We then 
had the ‘‘ Sea Hurricanes,” and now we have 


’ the ‘ Seafires.” But that is not by any means 


the end of the efforts which the Board of 
Admiralty have made to get an adequate fighter 
equipment for the Fleet Air Arm. They have 
had under development, of course by the 





Ministry of Aircraft Production, other fighter 
machines, about which obviously I cannot give 
details to-day, although I am bound to say 
that I had been hoping that I would have got 
them into production in numbers to perform 
operationally earlier. 

Now I come to the question of the torpedo- 
bomber. Perhaps I had better go into a little 
more detail in regard to this. It is rather a pity 
that one has to do it so often, because I do try 
to make the position plain, regretful as some of 
the circumstances have been. Let me repeat 
that the “ Barracuda’ torpedo-bomber was 
ready designed, from the point of view of the 
staff requirements of the Admiralty, although, 
of course, all the work is afterwards done by 
firms working through the Ministry of Aircraft 
Production—at that time, in 1939, working 
through the Air Ministry. The aeroplane was 
ready, but it was designed around the “‘ Exe ” 
engine, and when it was about to come into 
actual production for operational control, it 
was decided, in the general interests of the Air 
Service, that the “‘ Exe ’’ engine should not be 
proceeded with. Therefore there was some 
delay while a new design had to be brought 
into line with a new type of engine. This was 
done. By the time that design was ready we 
had come to the Battle of Britain, and in view 
of the urgent need for turning all our expanding 
aircraft production industry on to the defence 
of Britain for the re-equipment. of the Air 
Force, the ‘“ Barracuda” was stopped for the 
time being. 

After that this aircraft was, perhaps, amended 
in equipment from time to time, according to 
the experience which had accrued to the pilots 
of the Fleet Air Arm during the course of the 
war. While I was able to say last year, quite 
firmly and quite honestly from my point of 
view, that they were coming then into pro- 
duction, it was an unfortunate thing that last 
year, after that statement had been made— 
I was dealing then with the first hand-made, 
if I may so term them, earlier models that were 
coming out of production—when the main 
production started, the machine developed what 
they call in the engineering industry “ bugs ” 
here and there. There are certain things which 
I cannot go into here, including aerodynamics, 





ailerons, and some other parts, but they have 
all been cleared. It has taken a considerable 
time, as I said last week, but the machine, on 
all the professional advice I have got at the 
Admiralty, is now first-class. It is flying; it is 
being supplied in increasing numbers. I do not 
propose to give information to the enemy, but 
they are certainly coming immediately to the 
point of beginning to form operational 
squadrons. 

With regard to the hon. member for Brox- 
towe (Mr. Cocks), I feel that the kind of state- 
ment made to-night, apparently by some high 
engineering authority, unquoted and unnamed, 
that this machine that we are going to ask our 
fellows to fly in the near future—the new fast 
torpedo-bomber of the Navy—is no good and 
ought to be scrapped, is not very encouraging, 
and if, in view of all that has been done and the 
work put into it, and the fact that some of the 
pilots are flying that machine now in their 
early training, I think if one is going to make 
statements in public like that, one ought to be 
quite certain what the authority for it is. 

I think perhaps I might leave discussion of 
that machine and say a word in regard to other 
questions raised. I made it clear last week that 
the ‘‘ Avenger” torpedo-bomber, which has 
been so successful in its use by the American 
Navy in the South-West Pacific, was seen by our 
experts—by Admiral Lyster—long ago, when 
he visited the United States, and we ordered 
them long since, and deliveries of. the 
*“* Avenger” are starting now to us from the 
United States. The other point with regard to 
bombers is that we long since ordered, but it 
has been very difficult to get deliveries of, the 
Curtiss dive-bomber for use by the Navy, and 
while I cannot say that I have any deliveries 
yet over here, nevertheless they are coming out 
well, and I hope to get deliveries very shortly. 

That is the position with regard to the Fleet 
Air Arm, but when I look back over the last 
three years in regard to the experience of the 
Fleet Air Arm and see what the casualties in 
ships have been, which I mentioned the other 
day—five main carriers and two auxiliaries— 
and I can see to-day that we have just the same 
number of carriers still, in spite of all that, and a 
large number of auxiliaries and a rapidly 
expanding Fleet Air Arm, it seems to me that 
the Admiralty cannot have been so idle or 
unsuccessful in meeting the threat from the 
air point of view that we have to, to keep our 
communications quite clear. 

One comes then to the question of aircraft 
for Coastal Command. The Admiralty has not 
been unsuccessful in getting, not by any means 
all that it wants—I do not want to give that 
impression—but it has made a great change in 
the situation. Different types have been added, 
American as well as British, including American 
long-distance machines. I say that the U-boat 
menace is so serious—and our country should 
be so well aware of the menace which the Navy 
has to fight—that we need every possible 
development in the direction of the aid of long- 
range, very long-range, shore-based aircraft to 
assist whatever other types of escorts plus 
Fleet Air Arm escorts if necessary—that is, have 
the whole lot working together—in order to get 
the maximum amount of protection to the 
convoys and achieve the maximum imports in 
this country. 








TrmBER FOR CoNsTRUCTIONAL WorK.—An effort 
is being made in India to standardise the safe work- 
ing stresses of Indian timbers. Owing to the lack 
of reliable strength data, engineers in the past have 
turned to other materials of construction, such as 
steel and concrete, which can be manufactured to 
standard specifications and on which detailed 
strength figures are readily available. Mr. V. D. 
Limaye, B.E. (Mech.), of the Timber Testing 
Section of the Forest Research Institute, Dehra 
Dun, United Provinces, has now prepared a leaflet 
issued by the Institute, entitled ‘“ Safe Working 
Stresses for Some Important Indian Timbers.” It 
embodies a table of safe working stresses covering 
thirty-five common Indian timbers. The table is 
presented in a simple form suitable for ready refer- 
ence. The author claims that by making use of 
the safe working stresses given, engineers will be 
able to estimate the respective values of Indian 
structural woods with as good a degree of confidence, 
safety, and economy as they can when using other 
materials of construction, such as steel and concrete. 
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The Vought-Sikorsky Helicopter 


—_——>—_——_ 


MONG the many types of “direct lift” 
4\. aircraft that have been invented, the most 
widely known is the Cierva “ autogiro.”’ That 
machine, is not a helicopter in the strict sense, 
It is equipped with a set of blades which rotate 
in a substantially horizontal plane on a vertical 
axis extending upwards from the fuselage. 
These blades provide the sustaining force, 
forward motion being derived from an engine- 
driven airscrew rotating in the usual way about 
a horizontal axis at the nose of the machine. 
The distinguishing feature of the “ autogiro ” 
is the fact that the sustaining blades are not 
driven directly by the engine, but “ auto- 
rotate ’ under the action of the air stream pro- 
duced by the motion of the machine through 
the air—that is to say, as a result of the forward 
motion derived from the engine-driven airserew 
or as a result of the descending motion when 
the engine is cut out. Provision is made for 
coupling the sustaining blades to the engine at 
take-off, but once the machine is in the air the 
connection is released. The aircraft is fitted 
with a normal rudder, but longitudinal and 
lateral control is exercised by. tilting the 
sustaining blade axis forwards or sideways. A 
number of Cierva “‘autogiros’’ were built for 
the Air Ministry before the outbreak of war, 

A less well-known form of direct lift aircraft 
is the Isacco “ helicogyre.”” The design of this 
machine, like that of the “‘ autogiro,’’ incor- 
porates an engine-driven airscrew mounted in 
the usual way on a horizontal axis at the nose 
of the fuselage, and a rotor on a vertical axis 
extending up from the body of the aircraft. 
The distinguishing feature of the design is the 
fact that the rotor is positively driven, not by 
gearing and transmission shafts from the forward 
propelling engine, but by two small separate 
engines and screws mounted one at the end of 
each of the two blades constituting the rotor. 
The aircraft is equipped with more or less 
normal tail organs, including elevators and a 
rudder. Two helicogyres were built for the 





Vought-Sikorsky helicopter, designed by Mr. 
Igor Sikorsky and constructed at the Stratford, 
Connecticut, works of the Vought-Sikorsky 
Division of the United Aircraft Corporation, is 
a helicopter in the proper sense of the word. 
It has no forward propelling motor and airscrew. 
The motor is applied directly to the driving of 





main rotor in the appropriate sense. The pitch 
of the main rotor blades is controllable by the 
pilot and when he varies it the output of the 
engine is automatically adjusted up or down, 
The machine is entirely without control sur- 
faces. Directional control, normally provided 
by the rudder, is obtained by varying the pitch 
of the blades of the central auxiliary rotor, 
This rotor also serves to apply a moment 
counteracting the effect of the torque of the 
main rotor. Longitudinal control normally 
obtained by means of the elevator planes at the 
tail end is secured by varying the pitches in the 





EXPERIMENTAL MODEL OF VOUGHT-SIKORSKY HELICOPTER 


the three-bladed lifting rotor. In the experi- 
mental model, produced and flown successfully 
in 1941, the machine was equipped with three 
auxiliary rotors, in addition to the main or 
lifting rotor. Two of these auxiliary rotors 
were mounted on vertical axes at the ends of 
transverse outriggers at the tail end of the 





fuselage. The third rotated in a vertical longi- 





IMPROVED MODEL OF HELICOPTER TAKING OFF 


French Government round about 1927, while 
a third was constructed a year or so later for 
the British Air Ministry by Messrs. Saunders, 
of Cowes, 

The autogiro and the helicogyre, it will be 
noticed, avoid the difficult problem of trans- 
mitting power to the sustaining rotor from the 
forward propelling engine, the autogiro by 
adopting the principle of auto-rotation and the 
helicogyre by using independent motors and 
airscrews mounted on the rotor blades. The 





tudinal plane on a horizontal athwartship axis 
on an outrigger forming an extension of the 
fuselage. These three auxiliary rotors were 
driven by transmission from the main rotor 
engine. In a later model the two horizontal 
rotors and their outriggers at the tail end have 
been replaced by a single horizontal rotor 
sete on a vertical arm extending upwards 
from the fuselage. 

The Sikorsky helicopter obtains motion in 
any desired direction by tilting the axis of the 


same direction of the two outer auxiliary rotors. 
If the pitches of these two rotors are varied in 
opposite directions, lateral control is obtained 
equivalent to that normally derived from the 
ailerons of an aeroplane. Variation of the 
pitch of the main rotor blades is automatically 
accompanied by a corresponding variation of the 
pitch of the two outboard auxiliary rotors. 

In the improved form, with three instead of 
four rotors, the single horizontal auxiliary rotor 
imparts longitudinal control by the variation 
of the pitch of its blades. Lateral control is 
obtained by varying the pitch of the main rotor 
blades in a cyclical manner. 

In our first leading article in this issue we 
discuss the military value of the helicopter 
with particular reference to the Vought- 
Sikorsky machine. Of the two views of that 
machine reproduced herewith the first shows the 
experimental model of 1941. The second shows 
a later version with, apparently, only two rotors. 








Registration of Engineers 





THE Minister of Labour and National Service 
has made an Order entitled the Specified Classes 
of Persons (Registration) Order, 1943. 

The whole nation is now so thoroughly 
organised for the purposes of the war that 
practically everyone in the engineerihg and 
scientific field is already doing important work 
connected with the war. No effort has been 
spared to maintainand increase the total number 
of such men. The output from the universities 
of engineers and scientists is being raised to the 
maximum by the grant of State bursaries, and 
many men already employed in industry have 
obtained the Higher National Certificate in 
Engineering under the intensive training scheme. 
In addition, under the scheme of engineering 
cadetships a large number of young men 
are qualifying themselves for technical com- 
missions in the Fighting Services. All these 
measures are, however, insufficient to ensure 
for some time to come that the needs of the 
Fighting Services for men qualified to receive 
technical commissions will be met even after , 
account is taken of volunteers and the results 
of the effective arrangements which have been 
made in all three Services to recruit their com- 





missioned ranks from men already serving. In 
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these circumstances it has become necessary to 
take steps which -will ensure that the Govern- 
ment can readily obtain from among men who 
are now in civilian life the technical com- 
missioned officers needed to enable the Services 
to maintain their weapons in full fighting effi- 
ciency. The extent to which men shall actually 


be withdrawn for this p from civilian 
work, which is almost without exception of high 
importance, must be determined by the Govern. 
ment. The Government's decisions from time 
to time will determine the balance to be struck 
in the cireumstances between the needs of 
industry and the needs of the Services for 
experienced engineers. That balance will 
naturally be struck at a different point at 
different periods, and the possibility cannot be 
neglected that a stage in the war may be reached 
in which the Government might decide to 
provide the Services with substantial reinforce - 
ments of men qualified to become technical 
officers, with full knowledge that the effect 
upon production would be serious. The Specified 
Classes of Persons (Registration) Order, 1943, 
has been made to provide in advance for all 
foreseeable contingencies of this kind. 

The Order requires every man between the 
ages of twenty and forty-five who falls within 
any of the categories, see below, listed in the First 
Schedule to the Order to register between Mon- 
day, March 22nd, and Saturday, March 27th, 
inclusive, at an employment cxchange. It 
also requires every employer who employs more 
than five men of this type in any branch or 
department of an undertaking to post a notice 
drawing attention to the Order and giving 
particulars of the classes of men affected by it 
in each such branch or department within three 
days of March 17th, which is the date on which 
the Order came into force, 

The classes of men affected are :- 


(1) Male persons who have completed with 
any employer a general apprenticeship, whether 
under indentures or otherwise, in mechanical or 
electrical engineering, not being an apprentice- 
ship confined to one particular engineering craft. 

(2) Male persons who have completed with 
any employer an apprenticeship, whether under 
indentures or otherwise, confined to a particular 
engineering craft and who are employed on any 
kind of mechanical or electrical engineering work 
and either :— 


(a) Hold an executive position aboye the 
rank of foreman; or 
(b) Are wholly or mainly engaged in one or 
more of the following activities :— 
(i) Draughtsmanship. 
(ii) Rate fixing. 
(iii) Time and motion study. 
(iv) Planning. 
(v) Progressing. 
(vi) Research. 
(vii) Design. 
(viii) Testing. 
(ix) Plant installation. 
(x) Technical sales. 


(3) The following male persons, that is to say : 

(a) Persons who have the graduate 
membership examination of the Institution 
of Mechanical Engineers or of the Institution 
of Electrical Engineers or who hold a degree, 
diploma, or other academic qualification 
exempting them from one of _ these 
examinations, 

(b) Holders of the Higher National Certifi- 
cate in Mechanical or Electrical Engineering. 


(4) Every male person who holds a certificate 
of competency as an engineer issued by the 
Board of Trade, the Ministry of Shipping, or the 
Ministry of War Transport. 

When registration in accordance with the 
Order has been completed it is proposed to 
identify such men and to summon them pro- 
gressively for interview by a Selection Board 
to be provided by the Services. It will be the 
duty of the Board to decide which of the men 
so summoned the personal qualities—in 
addition to the technical qualifications—which 
would qualify them for the receipt of technical 
commissions. Men found to be so qualified will 
be medically examined. 

By these means the Government will obtain 
a list of men who are suitable on technical, 
personal, and medical grounds to receive tech- 








nical commissions upon which it will be possible 
for the Services to draw at short notice in 
accordance with Government policy from time 
to time. 

Tt will be understood that neither a summons 
to interview with a Service Selection Board in 
accordance with these arrangements nor medical 
examination will imply that each man con- 
cerned is about to be calléd upon for military 
service, or, indeed, that he will ever be so called 
upon. Nevertheless, it is necessary to anticipate 
that the Government may decide at an early 
date to call upon a number of the men approved 
by the Service Selection Board. That number 
may be considerable, but it should be small in 
relation to the number of men approved by the 
Board. If and when the Government decide 
that a specified number of men are to be drawn 
from this reserve of men fit to become technical 
commissioned officers, the selection of that 
number will be made in full consultation with 
the Departments, organisations, and employers 
concerned in order to avoid any unnecessary 
disturbance of vital work. 








New Design for Tanker 
Bulkheads 


As a direct result of the Admiralty policy to 
extend the use of electric welding in merchant 
ship work, reference to which has already been 
made in our pages, new designs of ship con- 
struction are being evolved in order to ensure 
that the highest efficiency is obtained from the 
welding process. Three factors which contribute 
to this end are the maximum application of deep 
penetration, high amperage, welding in the 
horizontal down-over position ; the elimination 
of the necessity to turn over fabricated parts 
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and of overhead welding; and the develop- 
ment of special rolled steel sections suitable for 
welded constructions. 

Having the above-mentioned factors in mind, 
a new design suited for tanker bulkheads or 
similar panel prefabricated construction has 
recently been developed by a British merchant 
shipbuilding firm in association with the 
Admiralty Merchant Shipbuilding Department. 
This new design, which is indicated in the 
accompanying drawing, is shown in the form of 
an experimental tank, which has been con- 
structed by the firm, The tank, it will be seen, 
represents transverse bulkheads, as used in oil 
tanker design, with vertical stiffening associated 
with two horizontal plate stringers. The bulk- 
head panels were assembled and welded on 
skids, the plating being arranged to be 33in. in 
width, preferably coming from a universal mill. 
The welding, it may be noted, is carried out 





from the upper surface only by means of the 
Unionmelt process, the butts being arranged 
above a narrow flange about lin. in width of 
the stiffening member on the underside. The 
deep penetration which is obtained by the 
process forms the connection between the 
plating and the associated stiffeners. 

The plating is closed on to the stiffeners by 
means of pressure, and in the design under con- 
sideration short tack welds about 15in. apart 
were made on the underside between the plating 
and the stiffener, in order to maintain close 
contact. The joints are of the square-edge type, 
having a fin. gap and the welding was carried 
out by the Unionmelt machine, using 1100 
amperes, 33-35 volts, and with a fin. electrode 
travelling at the rate of about 16in. per minute. 

In the tank illustrated two types of stiffeners 
were incorporated. They were obtained by 
reducing the flanges of a 10in, by 4}in. joist 
and a 10in. by 34in. channel section. These 
arrangements were adopted in the absence in 
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the meantime of suitable specially rolled 
sections. After completion the tank was sub- 
jected to a series of hydrostatic tests up to 16ft. 
head above the crown, The maximum deflee- 
tions measured under this head were jin. in 
the upper spans of the vertical stiffeners and 
jin. in the plating panels between the stiffening 
in the bottom spans. 

The permanent sets produced, which were 
measured after draining the tank, were of the 
order of yin. and nowhere exceeded Hin. 
Throughout the tests no leakage was observed 
in the welding. The Admiralty, the classifica- 
tion societies, and: shipbuilding and shipping 
firms were all represented at the tests. During 
the experiments full opportunity was taken to 
obtain additional data on, the strength of the 
welded structure by means of tensometers 

ed in a number of different positions on 
the tank. A full account of this test data will, 
we understand, be published at an early date. 

It is considered that the bulkhead design 
which this series of tank tests investigated offers 
considerable. promise in relation to welding 
development in ship construction. 








Tue Bioatine or Waste SiatTe.—The utilisa- 
tion of waste slate is a minor problem of mining and 
metallurgy, An unexplored outlet for appreciable 
tonnages of this waste is discussed in a paper by 
Mr. John E. Couley, recently published by the 
American Institute of Mining and Metallurgical 
Engineers. Most slates will expand or bloat when 
heated, under proper conditions, to a temperature 
closely approaching incipient fusion. The degree 
of bloating is controlled by the procedure employed 
and by the specific characteristics of the raw 
material. Several tests are reported by the author, 
made on typical slates. In four out of five instances 
a satisfactory Sopme of bloating was obtained to 
indicate the suitability of the slates forthe purpose 

- Types that will expand from three to 
seven times their original volume are preferred. 
Virtually all the expansion takes place normal to 
the cleavage planes of the slate, but after the early 
stages of heating, when an incipient fusion is 
attained, lateral expansion proceeds also. This 
behaviour is characteristic of laminated or bedded 
materials. It seems in part to be due to gas forma- 
tion on neating. The chemical analysis of a slate 








roug) indicates its suitability for making an 
expanded product. 
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THE HELICOPTER AT WAR 


CapTaIn BaLrovur recently stated in the 
House of Commons that the British Govern- 
ment intended to acquire a number of ship- 
operated helicopters, to assist in escort 
duties, and that Vought-Sikorsky machines 
were to be constructed in the United States 
for that purpose. This announcement has 
created much interest, for despite its many 
obvious attractions, the rotating wing type 
of aircraft, has been slow in making its way 
into favour. To encourage its production the 
British Air Ministry offered, as long as 
twenty years ago, a prize of no less than 
£50,000 to anyone who could produce, by a 
given date, a helicopter which would comply 
with the rather simple specification which 
accompanied the offer. Many competitors 


enrolled their names, but not a single one 


produced any aircraft at all by the date 
required, and the Ministry, no doubt with 
some relief, withdrew its offer. Such relief 
would have been but natural, since, in the 
meantime, the Council of the Royal Aero- 
nautical Society had expressed itself as dis- 
tinctly critical of the scheme, feeling that it 
was almost an _ invitation to foolish 
enthusiasts, without adequate technical 
knowledge, to kill themselves in an effort to 
win both notoriety and money. 

Some years later, however, the Spanish 
inventor, Juan de la Cierva, produced a 
really effective rotary wing aeroplane in his 
autogiro. This the Air Ministry had brought 
over to this country for flying trials, and many 
that saw it were greatly impressed by its 
constructional simplicity, and not a little 
surprised that there needed to be no mech- 
anical link whatever between the engine and 


331 the horizontally rotating windmill which pro- 


vided the lift. In succeeding years a fair 
number were built in Britain and America, 
but as a flying machine it suffered in com- 
parison with its fellows from the disadvantage 
that its horizontal speed was rarely much 
above 100 miles an hour, whilst its load- 
lifting capacity was below, and its fuel con- 
sumption rather above, that of the con- 
ventional type of aeroplane. Nevertheless, 
it had the supreme merit that it could take 
off from an area no bigger than that of a 
tennis court, and even more easily land 
thereon. At a later stage of development it 
was designed so that it could leap into the air 
from a standing position and thereafter climb 
at its usual angle. So that there was little 
a helicopter could claim to perform that the 
autogiro could not equal. As a convenient 
passenger-carrying craft for use from city 
bases—or even office roofs—it has consider- 
able vogue. Unfortunately, its inventor was 
killed in an air accident when flying in a 
normal aeroplane and his drive and energy 
ceased to be available. In the meantime, 
many others were at work on the rotating 
wing idea, both in Europe and America, pre- 
ference being usually shown for those types 
of design in which there was a direct drive 
between the engine and the windmill—that is, 
the pure helicopter form. In the Cierva air- 
craft the windmill had acted merely as a not 
exceedingly efficient wing surface, the whole 
craft being dragged through the air by an 
ordinary engine-driven airscrew in its nose, 
just as in the normal aircraft of to-day ; the 
windmill, once it was , Spun up to speed, con- 
tinued to autorotate in the direction which 
would give a climbing component to the 
motion and so balance the weight to be lifted. 
This seemingly automatic wish to screw itself 
upwards puzzled many observers ; to enable 
the windmill blades to achieve this they had 
to be set at a small critical angle of incidence 
—small, but not too small, or the rotation 
would stop. 

With the helicopter, whose engine drives 
the windmill or windmills directly, a large 
angle of incidence is necessary. This angle 
can be varied in flight—indeed, it needs to be 
designed so as to be variable, since if it were 
not, and engine failure occurred, the wind- 
mill would slow up, stop, and begin to reverse 
its direction, during which operation the air- 
craft would fall very rapidly and probably 
crash. If, however, on engine failure arising 
from any cause whatever, the blade incidence 





can be instantly reduced to the appropriate 





autogiro figure, the rotation and lift will con. 

tinue and the craft can gradually and safely 
glide to the earth. This measure would, of 
course, call for a considerable degree of alert. 

ness on the part of the pilot, unless, as js 
now usually the case, it can be provided that 
the required blade angle change shall take 
place automatically. Performance figures for 
aircraft of any type are not at all fully pub. 

lished in these days, and helicopters certainly 
form no exception. But in view of the interest 
now shown by the American and British 
authorities in the use of such craft for war 
purposes, we have little doubt that the load. 
carrying capacity, both in respect of bombs 
and fuel, of the Vought-Sikorsky helicopters 
has been found adequate for their new pro- 
posed duties. We shall watch their perform- 
ance with great interest and we wish them 
well. 


Railway Problems 


THE annual meetings of the railway com- 
panies which have just been held remind us 
of the many problems that the railways 
will have to face when peace is restored. 
One that is already beginning to demand 
attention on account of its bearing upon 
post-war trade is that of the future of freight 
rolling stock, its capacity, its coupling, 
and retarding apparatus, and its ownership ; 
even the most conservative may be expected 
to agree that present design and practice 
could bear considerable modification with 
advantage alike to owner and user. Present 
conditions have made public many weak- 
nesses in this direction, but while the need 
for improvement is very obvious, its incep- 
tion will present many difficulties; never- 
theless, material improvement must be 
effected if the railways are to maintain their 
proper sphere of national usefulness. The 
implications, too, of international railway 
transport over the ferries must not be over- 
looked ; traffic of this order may well be 
expected to increase over pre-war levels in 
the wake of Continental recovery. 

It is a remarkable fact that the freight car 
has not progressed equally with the passenger 
vehicle ; excluding a few isolated types, the 
loading capacity still remains at 10-12 tons 
with a tare between 5} and 6} tons. This is, 
by general agreement, not completely satis- 
factory, and the opportunity might be taken 
to decide on the most economical capacity 
and to go over to it rapidly. A capacity of 
50 tons for mineral and 30 tons for ordinary 
goods vehicles has been suggested. Argu- 
ments against such a drastic change may be 
summed up under the headings of loading 
and discharging arrangements and the long- 
established practice of small consignments of 
goods involving a low average loading per 
wagon. If, however, economic rail transport 
is considered to be a national necessity, 
loading and discharging facilities will have 
to be brought into line. Having decided upon 
type and capacity of freight rolling stock, 
handling plant of all descriptions must 
follow suit. The greatest difficulty will 
lie with the coai exporting industry on 
account of alterations to screens and 
shipping hoists, &c.; but in favour of altera- 
tion is the fact that the industry will reap 
the benefit. In this connection the com- 
parison is offered of a 50-ton dumping type 
coal wagon with a three to one capacity /tare 
ratio used in conjunction with an hydraulic 
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dockside lift to allow an easy flow into the 
ship’s hold, as against five 10-ton wagons of 
a two to one ratio using the present method 
of lifting and tipping. The speed of operation 
is obviously five to one and the economy of 
tare haulage is 334 per cent. Another 
problem is that of small consignments. It 
is mainly a matter of internal organisa- 
tion and also of the rate book; and the 
claim is made in many directions that its 
solution would be of great help in improving 
the average loading by encouraging small 
consignments which now use the road. The 
introduction of modern coupling and braking 
apparatus to existing as well as new stock is 
a problem of some magnitude, but one that 
sooner or later will have to be faced, and the 
first essential decision is that of type in each 
case. As regards couplers, there are three 
patterns extant which may be referred to as 
the American, German, and British types, 
and it is sincerely to be hoped that the ulti- 
mate decision will be based on working 
efficiency rather than on ancient ideas and 
prejudices. As regards the type of brake to 
be adopted, the tendency of electrified rail- 
ways to use the compressed air brake must 
not be overlooked, as a considerable increase 
in this direction may be confidently expected ; 
the major points are, however, decelerative 
effect and quickness of release over long 
trains. That some form of continuous brake 
is really necessary on all trains goes without 
saying. 

In present circumstances it is obvious that 
little can be done in connection with any of 
these problems. The struggle at the moment 
is to enable our railways to carry the war 
traffic which is imposed upon them. Nothing 
that would dislocate a system and an organisa- 
tion that has worked smoothly for years can 
be undertaken. But in all spheres of action 
some share of men’s thoughts is being given 
to the means to be adopted once the war is 
won for re-equipping this country for its 
long period of convalescence and recovery. 
Amongst the problems that arise are those 
connected with railways and the transporta- 
tion on them. British lines are now Govern- 
ment controlled, but whether they are 
returned to their owhers or taken over by 
the nation, the problems of their improve- 
ment and advancement will remain the same. 








Obituary 


HENRY EDWARD STILGOE 


THE death is announced of Mr. Henry 
Edward Stilgoe, who was Chief Engineer of 
the Metropolitan Water Board from 1919 
until July, 1933, when he retired on account 
of ill-health. His death took place on 
Friday, March 12th. 

Mr. Stilgoe was educated at Christ's 
College, Finchley, and received his engineer- 
ing training at the Crystal Palace School of 
Practical Engineering. He was articled to 
Messrs. Kirk and Parry, the public works con- 
tractors, and acted as assistant engineer for 
that firm upon the construction of the 
Barking and Pitsea Extension Railway in 
Essex. Subsequently, he was for six years 
Assistant Surveyor to the Lewisham Board 
of Works and for eleven years Borough and 
Water Engineer of Dover and for thirteen 
years City Engineer of Birmingham. He was 
appointed to the position of Chief Engineer 
to the Metropolitan Water Board early in 





1919, at a period when the Board was faced 
with problems of great magnitude ; the last 
war had delayed a large number of important 
works, which, in the normal course, would 
have been proceeded with in order to meet 
the requirements of the increasing population 
of London, the principal work being the 
construction of the Queen Mary reservoir 
at Littleton. ‘ 

In October, 1920, Mr. Stilgoe presented to 
the Metropolitan Water Board a compre- 
hensive report on the question of “‘ Future 
Supplies of Water to the Metropolis,” which 
report formed the basis of the new works that 
have been carried out since that date. 

The principal works which were carried 
out under his supervision included the 
construction of the Queen Mary reservoir at 
Littleton, the reconstruction of Surbiton 
pumping station, new works at Kempton 
Park and Walton, and the reconstruction of 
the Deptford pumping station and the 
Brixton pumping station, with new pumping 
machinery at Hampton, Lee Bridge, Wood- 
ford, Eynsford, and West Wickham. In 
addition, many miles of large trunk mains 
were laid under his direction. He was a 
pioneer in rapid filtration, which he intro- 
duced at Barn Elms in 1921, and there 
followed plants at Walton, Kempton Park, 
and Green Lanes. 

Mr. Stilgoe had a wide vision with regard 
to the future requirements of London, and 
his policy was to strengthen the distribution 
system by the provision of sufficient trunk 
mains of suitable sizes in order to take the 
water to the districts where it is and will be 
requited. 

He was the author of several papers on 
water supply and municipal engineering 
subjects and was awarded the Telford 
Premium by the Institution of Civil Engineers 
for his paper on “The Dover Watershed 
and Supply,” that paper being mainly 
devoted to the flow of underground water in 
the chalk, of which Mr. Stilgoe made a special 
study. 

He was a member of the Institution of 
Civil Engineers and sat on its Council. 
During the last war Mr. Stilgoe served on the 
Road Stone Control Board, and in 1921 he 
was appointed a member of the Royal Com- 
mission on Fire Brigades and Fire Prevention. 

He was a member of the Advisory Com- 
mittee on Water set up by the Ministry of 
Health, a member of the British Water- 
works Association, and Past-President of the 
Institution of Water Engineers and the Insti- 
tution of Municipal and County Engineers. 
He was also a member of the National Joint 


* | Industrial Council for the Waterworks Under- 


takings Industry. Shortly before his retire 
ment his work was honoured by the bestowal 
of the C.B.E. , 

Mr. Stilgoe was a water engineer of dis- 
tinction and one who conferred great benefits 
upon London’s water supply. He always 
showed himself to be of a kindly and 
unassuming disposition and carried out the 
responsibilities of his high position without 
ostentation. His loss will be keenly felt by 
all with whom he came in contact. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE SPEED OF CARGO SHIPS 


Smm,—The leading article in yourissue of March 
5th, commenting on the subject of cargo ship 
speeds, is a most useful summary of some of the 
chief points of this controversial problem. 
There are one or two further considerations 











which should be remembered, which I submit 
to your readers. 

First, Mr. Gebbie has assumed that the slow 
and fast cargo ships are of similar dimensions. 
Many 11}-knot vessels are around 425ft. length, 
and it is highly doubtful indeed whether 15 knots 
average could be maintained at sea on these 
dimensions. The size of ship requires increasing 
very considerably. To quote two actual 
examples, one of which was engined by Mr. 
Gebbie’s own firm :— 

Motorship, 425ft., single-screw, maintains 
11? knots on about 2650 B.H.P. 

Turbine steamer, twin-screw, 5i2ft., 154 
knots on about 7900 S.H.P., similar to well- 
known C.P.R. ‘‘ Beaver ” class. 

On the basis of bunkering oil in America, for, 
say, the Boston and Liverpool round trip, and 
with full cargoes each way, stowing at about 
60 cubic feet per ton, also allowing for fresh 
water, stores, fuel in port, loading and dis- 
charging times, the comparative figures are :— 
Ship length, feet eke extend i Cen O63. 512 


Ship speed, knots ... ... ... 8s ae 
Gees deadweight, tons ... ... 9,600 ... 10,500 
Weight of hull and machinery, 

tons ane Hines ee e Yaae 3,350... 7,000 
Round trips perannum ... ... sas 64 
Cargo moved per annum, tons 112,000 ... 125,000 
Complement, men... ..: 40-45 70-75 


The significant feature’ is that with a given 
amount of supplies of materials and man-hours 
available to convert raw materials into ships and 
engines, 1 ton of finished product will transport 
per annum 33} tons of actual cargo at 113 knots, 
and only 18 tons at 154 knots. For equality of 
cargo safely delivered the slower vessel there- 
fore- can suffer much heavier losses; also it 
appears to be safer in that the number of 
men required to man the ship is considerably 
less for a given cargo moved. Actually, the 
comparison favours the slower ship even more 
than the above figures indicate as 1 ton of the 
15}-knot ship is likely to take rather more time 
and skilled labour than the slower ship, and 
the number of yards capable of constructing 
such vessels and not fully occupied on Admiralty 
work is very limited. The balance appears to 
be in favour of the slower ship, bearing in mind 
that we can only allocate a given amount of 
time, materials, and man power to construc- 
tion purposes and that facilities are limited. 

O. Hurst, M. Inst. N.A. 

Cowes, Isle of Wight, March 12th. 


PROFIT AND PATRIOTISM 


Smr,—I have read with interest the corre- 
spondence under the above heading and cannot 
but be surprised at the attitude taken up by 
Mr. Arthur Woodburn. His letter in effect says 
that he cannot see a method by which private 
enterprise can obtain the exports and imports 
required to enable Great Britain to maintain the 
standard of living of her population, and is 
therefore prepared to see the liberties so hardly 
won in the past surrendered to a “‘ Planning ” 
Bureaucracy. 

Now, it is an axiom, accepted by all 
economists, whether their views are those of 
the left, right, or academic, that only an owner 
is capable of giving maximum productivity. 
This is virtually the only principle which is 
accepted by all schools ; one can even read in . 
the Soviet Press exhortations for workers to 
raise their productivity since they are the 
owners. In any discussion, therefore, it is 
necessary to take this fundamental fact as the 
starting point. British ‘‘ common sense ”’ will 
reject the perversion that in a national enterprise 
the citizens of the country can be described as 
** owners.” 

If, therefore, Great Britain is to compete in 
the post-war world, there must be private enter- 
prise and the present retrogression, for it is 
retrogression, as anybody who has studied 
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sociology will understand, away from indi- 
vidualism must be reversed. 

Mr. Woodburn apparently does not under- 
stand the dperation of public limited companies. 
The shareholders appear passive, but the 
necessity of producing a dividend to satisfy 
them acts as the necessary stimulus to the 
directors, which stimulus is absent from any 
person appointed as a civil servant. Further, it 
is very frequent that the shareholders are merely 
the providers of the capital, the real entrepreneur 
who draws the real profit or makes the real loss 
is actually a member of the board. 

It is appreciated that the problem of ensuring 
sufficient imports and exports in the post-war 
world is a very difficult one, but it has never 
been a characteristic of British people to run 
away from their difficulties, but to face them and 
find asolution. 

In the past, however difficult the situation 
appeared to be, a solution has always been 
found. So now we can find a solution if all 
interested parties give it their attention and not 
leave the matter to some external authority, 
which must of necessity have a limited outlook, 

; N. V. PESTEREFF. 

Edinburgh, March 15th. 


EDUCATION AND THE SCHOOL 
CERTIFICATE 


Sm,—Since the first and often the only 
academic qualification obtained by a student is 
the School Certificate, the requirements for this 
must naturally influence the whole course of 
elementary education. The examinations for 
these certificates are held, I believe, under the 
auspices of the universities, and I suggest that 
it is a scandal that the certificate will be granted 
to a boy who has no knowledge whatever of 
algebra, geometry, or even the most elementary 
arithmetic. But so long as we tolerate a 
Minister of Education who declares that anyone 
can ‘‘take the internal combustion engine in 
his stride,” if only he is well grounded in the 
obsolete fatuities of the Latin grammar, I 
suppose we cannot hope for much progress in 
real education. M.I. Mecu. E. 

March 12th. 








Sixty Years Ago 





EXPANSION AT ELSWICK 


THE works at Elswick, established by Sir 
W. G. Armstrong, were at first primarily con- 
cerned with the manufacture of guns. Subse- 
quently in co-operation with Charles Mitchell, 
and Co., at Low Walker, their interest spread 
to the building of gunboats and other 
unarmoured war vessels. In our issue of March 
23rd, 1883, we announced that great develop- 
ments were in progress, which would convert 
the activities of the Armstrong and Mitchell 
Company into those of an arsenal, rivalling the 
Woolwich establishment and even the Krupp 
works at Essen. In addition, the new organisa- 
tion would possess facilities for building war 
vessels of the largest size. Several celebrated 
persons were being associated with the new 
undertaking. Mr. W. H. (Sir William) White 
had resigned his appointment as Chief Con: 
structor at the Admiralty after sixteen years of 
service to become head of the shipbuilding 
’ department at Elswick. Mr. Percy Westmacott 
was to take charge of the mechanical engineering 
department and Capt. (Sir) Andrew Noble, 
assisted by General Younghusband, would deal 
with the artillery side of the business. Dr. C. W. 
Siemens was to devote his attention to the com- 
pany’s steel manufacturing department. Messrs. 
Mitchell, Swan, and Stuart Rendel, Sir James 
McGarel Hogg, and Lord Thurlow were to be 
associated with the conduct of the business, and 
Mr. Vavasseur, of the London Ordnance Works, 
situated in Southwark, would, on the taking 
over of his works by the new organisation, 
become actively associated with it. 


Air Estimates 


oo 


OVING the Air Estimates on March 11th, 
Sir Archibald Sinclair said :— 


We have raised the standards and lengthened 
the period of air crew training at a time when 
the enemy has been forced severely to reduce 
the length of his training courses and to accept 
a lowered standard of air crew efficiency. The 
fruits of our training are reflected in the greatly 
increased impact of the Royal Air Force—and 
especially of Bomber Command—on the enemy. 
They can be seen also as the House will, I am 
sure, be glad to learn, in a marked decline in the 
proportion of accidents to hours flown. At 
present the accident rate in the Royai Air Force 
is 20 per cent. below what it was at this time 
last year. 

In Maintenance Command, from _ small 
beginnings—half a dozen units and less than 
7000 personnel—there now exist at home 200 
maintenance units, employing scores of thou- 
sands of airmen and W.A.A.F. and civilian 
men and women, a vast network of supply 
covering this country and despatching abroad. 
These units hold and distribute every kind of 
item which the Royal Air Force requires—from 
a ‘“‘ Lancaster ”’ to a pair of boots. The articles 
which have to be provisioned, stocked, and dis- 
tributed and are in active demand, number 
over 750,000—that is to say, if the Air Ministry 
were a public trading corporation, our catalogue 
would contain over 750,000 items. 

Maintenance Command receives on the 
average over 60,000 demands a day; handles 
250,000 tons of equipment and stores a month 
(6 tons a minute, night and day throughoyit last 
year); last month 27,000 loaded rail wagons 
were received at ‘its depéts, and during that 
month 2} million items of all kinds were issued 
and distributed; the motor transport con- 
trolled or used by the Command on Air Force 
business has lately covered the equivalent of 
three times round the world a day, Responsi- 
bility is largely decentralised, the operational 
station dealing direct with maintenance units. 
The organisation keeps in touch with industrial 
development and consults leading men in 
industry and commerce in order to avail itself 
of the latest experience of the business world. 
On the same principles the maintenance services 
have been organised with notable success in 
overseas theatres, particularly where the oppor- 
tunity was greatest—in the Middle East, where 
the strength and ingenuity with which the main- 
tenance services have been handled have given 
us an improved model for further operations on 
a similar scale. 

Another service, of which comparatively 
little is heard, but which means much to the 
Royal Air Force, is the Air/Sea Rescue Service. 
Besides the R.A.F. rescue launches, crafts of 
all kinds from fishing smacks to destroyers join 
in this work, and the Royal Navy is always 
unstinting in its help. Many hundreds of air- 
craft during the past year have called for the 
help of the Rescue Service, and many hundreds 
of flying men have been saved, both at home and 
overseas, A variant of this service specialises 
in saving life in the desert, and nearly 100 lives 
have been saved from the desert in the fighting 
in Africa. At home we have developed also a 
widespread and intricate organisation to guide 
to safe landing aircraft in distress on return 
from operations, and during 1942 these new 
controls saved more than 1000 aircraft from 
imminent disaster. 

Starting the war as we did just over three 
years ago in a numerical inferiority of four to 
one, comparing our air forces at home with those 
of Germany, we had to concentrate all the 
resources of our aircraft industry on the pro- 
duction of combat aircraft, and rely on the 
United States for transport aircraft. The 
House knows that we are now beginning to 
make transport aircraft for ourselves, and to 
obtain the promised supplies from America. 
All transport aircraft which we now possess, 
or which we shall produce here or obtain, from 
America, will be used to meet urgent war 





requirements. With these new aircraft we 








shall be able to form new transport squadrons, 

With an increased number of transport 
squadrons, an organisation will be required to 
control their operations throughout the world, 
I have therefore decided to establish a Royal 
Air Force Transport Command. : 

The main functions of the Royal Air Forge 
are well known to the House—first, to shield 
our war industries, centres of transport and 
communications, and our homes from the attacks 
of the enemy ; secondly, to take its share with 
the Navy in the defence of our sea routes and 
in the counter-offensive against the German 
submarine ; thirdly, to combine with the other 
two Services in offensive operations against 
the enemy’s air, land, and sea forces; and, 
fourthly, to carry the war into the enemy’s 
country by attacking his war industries and 
transport and the bases of his naval and 
military power in Germany, Italy, and in 
occupied territory. Three times since 1870 has 
Germany inflicted the horrors of war on her 
neighbours ; for the first time since then she ig 
experiencing them inside Germany itself. 

The air defence of Great Britain is the primary 
responsibility of Fighter Command. But not 
by any means its only responsibility, for, as I 
shall presently show, it also plays its full part 
in combined operations with other Services, 
like Dieppe, the defence of our sea routes, and 
in the air offensive against Germany. It would 
be a great mistake to suppose that the strength 
of the German striking force in Western Europe 
can be measured by the size of the raids which 
they have attempted on this country. Through- 
out the whole of the past year there has been 
a formidable German bomber force in Western 
Europe. The soundness of the ait defence of 
Great Britain—fighters, guns, searchlights, 
balloons, and warning system—has been a 
strong deterrent to ambitious German enter- 
prisesy whether by day or night. In the three 
months December, January, and February, for 
example, of 392 aircraft which crossed our 
coasts by day, 46 were destroyed, in addition 
to a large number probably destroyed and 


‘|damaged ; while, in the same period, of 240 


aircraft which crossed our coast by night, 26 
were destroyed, in addition to probables and 
damaged. Recently the enemy has increased the 
number of his tip-and-run raids against coastal 
objectives by day. His fighter-bombers come 
in very low, flying at a speed of 5 miles a minute 
or more, They drop their bombs, machine gun 
the streets, and get away as fast as they can, 
perhaps mounting up into cloud cover—climb- 
ing at a rate which would bring them up to 
the top of Ben Nevis in not much more than a 
minute. There are very few targets of military 
importance in these coastal towns, but the 
German pilots are not looking for military 
objectives. Their instructions are to avoid 
them. Their only objective is to create terror, 
running no avoidable risk of casualties in the 
process, Contrast these methods with our own. 
Our fighter-bombers and light bombers not 
only venture almost every day far into German- 
occupied territory and even from time to time 
into Germany itself, but their objectives are 
always objectives of military importance— 
camps, war factories, and centres of transport. 

The House will be able to judge the compara- 
tive efficiency of the British and German 
defences by the fact that in the last three months 
we have inflicted upon the enemy engaged in 
these promiscuous attacks on our coastal towns 
a rate of casualties nearly three times as heavy 
as we have suffered in our discriminating day 
attacks on military objectives in Germany and 
occupied territory. We in the Air Ministry feel 
deep concern for those on whom such loss and 
suffering is inflicted. Swift and heavy punish- 
ment of these outrages is our aim. Effective as 
our defences are, we are constantly devising 
fresh means to strengthen them. The object, 
however, of thesg German attacks is clear. It 
ig to stir up in this country such agitation as 
will compel the Government to divert forces for 
the protection of these coastal towns from 
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offensive action against Germany. The Germans 
have once again underestimated the fortitude 
of our civilian population. Against the courage 
of our people and the effectiveness of our 
defence, these snegk raids are proving as futile 
for their purpose as they are costly to the 
German Air Force. The most notable feature 
of our defence against these sneak raiders has 
been the remarkable success of our “‘ Typhoon ” 
squadrons in catching and destroying them, 
The reputation which the ‘‘ Typhoon” has 
built up is well deserved, One squadron of 
“Typhoons ” alone has destroyed in January 
and February no fewer than thirteen German 
aircraft. 

Public attention has naturally been arrested 
by the very small scale so far of the German 
reprisal raids against London following upon 
our attacks on Berlin. Largely this is due to 
German preoccupation with the campaigns in 
Russia and Africa; it is also largely due, as I 
have pointed out, to the effectiveness of our 
air defence. There is, however, a third reason, 
which is sometimes overlooked, and that is the 
pulverising offensive of Bomber Command 
which is compelling the Germans to switch a 
not unimportant proportion of their capacity 
from the production of bombers to that of 
defensive fighters. So the bomber offensive 
plays its part, too, in the defence of our homes 
and arsenals. 

In the war at sea, all the operational Com- 
mands of the Royal Air Force at home have 
played their part. Army Co-operation Com- 
mand, in reconnaissance and in attacks on 
German communications and ships; Fighter 
Command, in attacks upon railway and canal 
communications, on U-boat bases, and on ships 
and in the protection of convoys round our 
coasts, on which nearly 50,000 fighter sorties 
have been flown in 1942. 

There has been a nine-fold increase in 1942 
as compared with 1941 in the number of mines 
laid, and, although information about results is 
difficult to obtain, we know that a very sub- 
stantial number of ships has been sunk. Only 
the other night one of our coastal aircraft 
flying not far from a submarine base in the 
Bay of Biscay saw a submarine coming out 
attended by an escort vessel., As our coastal 
aircraft moved to attack it saw an explosion ; 
the submarine disappeared, then the stern 
emerged from the water at a sharp angle, and” 
finally the submarine sank—destroyed by a 
mine. It was just a chance that it was seen, 
and there is no doubt that our mines are doing 
a great deal more damage than we know of, 
In all, during the past two years the R.A.F., in 
all theatres of war, has sunk or seriously 
damaged more than 1} million tons of enemy 
shipping. The shortage of shipping resulting 
from these operations, and still more, of course, 
from those of the Royal Navy, has had a most 
serious effect on Germany’s communications, 
and Germany’s ability to move vital supplies 
of iron ore and aluminium from Scandinavia 
to her war industries. 

So all the home Commands of the R.A.F. 
join in the war at sea; but it is Coastal Com- 
mand which has the war at sea as its main pre- 
occupation. The expansién of this Command 
during the past year has been rapid, and their 
squadrons have been equipped with aircraft 
of longer range and greater capacity for carry- 
ing bombs and depth charges. ‘ Wellingtons,” 
‘* Halifaxes,” ‘‘ Fortresses,’’ and “‘ Liberators ” 
are now working on our sea routes and-main- 
taining the offensive against the German sub- 
marines, New weapons and many strange con- 
trivances have ripened to the point of produc- 
tion and are now being used to increase the 
effectiveness of the patrol of our sea routes 
from the air and of our attacks upon the 
U boats. 

The grim battle with the U boats demands 
shrewd planning, meticulous analysis of opera- 
tional results and unceasing scientific inventive- 
ness. Better bombs and depth charges, and new 
navigation and radio aids have been introduced. 
A large convoy may cover several square miles 
of sea, but to pick it up in dirty weather— 
perhaps 800 miles out, perhaps 1000 miles out 

-is a thing we could not have contemplated a 
year ago. It is perhaps difficult for a landsman 








to realise the extraordinary skill which is 


required to navigate with accuracy through 
gales and cloud over the vast spaces of the sea. 
These Coastal Command crews, who fly in all 
weathers, face all dangers, and endure the 
monotony of being cooped up in their aircraft 
for perhaps more than twenty-four hours at a 
stretch, deserve our thanks and praise. 

During the past twelve months the air cover 
provided by Coastal Command on the one side 
and by the Royal Canadian Air Force and the 
United States Air Forces on the other, over 
convoy crossing the Atlantic has markedly 
improved. Experience has shown that air 
cover is a major factor in defeating the U boat, 
and we are determined so to improve it that we 
shall be able to say that there is no time by day 
or by night when air cover cannot be provided 
for the North Atlantic routes. 

In the Middle East the course of the fighting 
has been marked by the growing strength and 
superb efficiency of the air forces under Air 
Chief Marshal Tedder, and by the increasingly 
close knitting together of Army and Air. 
American squadrons, too, have fought magni- 
ficently alongside our own. The heroic achieve- 
ments of the Royal Air Force in the retreat from 
Gazala have already been described in the 
House, but perhaps hon. Members are less 
familiar with the story of the fighting in 
Rommel’s last abortive offensive against Egypt. 
In six days during the month of September, the 
Royal Air Force dropped 800 tons of bombs, or 
one bomb every 71 seconds day and night, with 
an estimated average concentration of 25,000 Ib. 
of bombs per square mile per hour ; 912 fighter 
sorties were flown on bomber escort during the 
same six days, and not one bomber was lost 
from escorted formations. 

The outstanding features of the El] Alamein 
campaign from the air point of view were the 
success of the attack against Rommel’s sea- 
borne supplies, which made him short of petrol 
and other necessaries, before the battle started, 
the achievement from the outset of almost total 
air superiority enabling a very great propor- 
tion of our aircraft to be employed in attacking 
the enemy on the ground, and the manner in 
which, throughout the great advance, the 
squadrons kept up with the forward elements of 
the Army, leap-frogging from one landing- 
ground to another, arriving there almost as 
soon as the enemy had departed; while the 
transport aircraft supplying the squadrons 
carried wounded men back to hospital. Between 
the opening of the Battle of El Alamein on 
October 23rd, 1942, and the end of February 
1075 enemy aircraft have been captured—some 
of them intact—on landing grounds, besides 
402 destroyed in air contest during the same 
period, a total of 1477 destroyed and captured 
as against our loss of 345. 

In North-West Africa our squadrons have 
had to fight in very adverse conditions. While 
the enemy were.able to use fine modern airfields 
at Tunis and Bizerta, our squadrons had to use 
the’ much more primitive airfields without 
concrete runways and deep in mud. Moreover, 
our squadrons have had to cross the mountains 
to reach the battle area, so low cloud and bad 
weather haye been much more of a handicap 
to us than to the Germans. Nevertheless, the 
British and American Air Forces in North-West 
Africa have destroyed 767 enemy aircraft, while 
their losses have amounted to 392, of which the 
Royal Air Force have lost 171. General Ander- 
son speaks enthusiastically. of the support 
given to him by the Royal Air Force. “I 
cannot tell you,” he says, “how grateful we 
are for the splendid help you have given to the 
First Army.” 

This campaign was notable for the first em- 
ployment of our servicing Commandos. They 
are composed of highly skilled mechanics trained 
to fight—men with a spanner in one hand and a 
tommy-gun in the other. One particular Com- 
mando maintained four fighter squadrons at a 
high rate of operations for approximately three 
weeks. The squadron and maintenance per- 
sonnel, working in the early stages on aero- 
dromes deep in mud, in extremely primitive 
conditions, and with meagre supplies reaching 
them along slender lines of communication, 
showed infinite resource. During the first month 
that two “ Wellington’ squadrons operated 
in North-West Africa they dropped over 





700,000 Ib. of bombs and their serviceability 
averaged over 80 per cent. Behind the squad- 
rons, the repair and salvage units organisation 
was gradually built up until, by the end of last 
month, the Air Officer Commanding was able 
to tell me that the equivalent of six day fighter 
squadrons and one night fighter squadron, in 
addition to ‘* Blenheims,”’ ‘‘ Hudsons,” ‘* Well- 
ingtons,” and “ Mosquito<s,”” had already been 
repaired and sent forward to the front-line 
squadrons. 

Now let me speak of the offensive air opera- 
tions which we have conducted from this 
country. Sometimes they are spoken of as 
though they were quite independent of the other 
Services and of what was taking place in other 
theatres of war. Nothing could be further from 
the truth, I have already shown how the 
activities of Bomber Command are designed to 
help in the war at sea and in the war in Africa. 
Our main object, however, in all our operations 
during the past year has been to intervene 
effectively in the land struggle in the East and 
to take as much weight as possible off our 
Russian Allies. Fighter Command sweeps and 
escorted daylight bombing raids have been an 
important part of this policy. No longer can 
the Germans afford parity of loss with the 
Allied Air Forces. They need to conserve their 
strength. Accordingly, it is necessary to sting 
them into action by bombing sensitive targets. 
The advantage in air fighting, as the House 
knows full well, lies with the air force fighting 
over its own territory, as was shown in the 
Battle of Britain, in the operations over this 
country, and again in the heroic island of Malta, 
where in the past year we have shot down 917 
enemy aircraft for the loss of 363. In these 
offensive sweeps, on the other hand, our fighters 
find the enemy fighters in position, taking every 
advantage of cloud and light, and the necessity 
of protecting the bombers limits their power of 
manceuvre. Nevertheless, parity in the inflic- 
tion of casualties—and much more besides, as I 
shall presently show—has been achieved by 
our splendid pilots—a remarkable proof of their 
prowess and of the superiority of their tactics, 
training, and» equipment over those of the 
enemy. We have lost 600 fighter aircraft shot 
down by German fighters and guns. But our 
fighters and have inflicted a loss over this 
country and France during the same period of 
655 on the enemy. Moreover, of more than 
2500 bombers escorted by our fighters, fewer 
than 50 have been lost. The result of these 
attacks has been to compel the enemy to keep 
his finest fighters and pilots in Western Europe 
all through the hard battles in Russia and in 
Africa. 

It is not easy to make the German High 
Command take its eye off the ball. The ball 
is the Russian Army. The German Army -is 
clamouring for air support. Yet little more 
than a quarter of the German fighter force is 
strung out from the White Sea to the Black 
Sea, and nearly double that number is held in 
Western Europe by the offensives of Bomber 
Command and Fighter Command. In addition, 
important factories working for Germany in 
Occupied France have been destroyed, trans- 
port has been dislocated, and, in particular, the 
attacks on locomotives have filled French rail- 
way workshops to congestion and made them 
into ripe targets for our day bombing. Of 
those targets, our day-bomber squadrons and 
the redoubtable American “ Fortresses ” and 
** Liberators ” are taking full advantage. In the 
last four months of 1942 bombers and fighters 
operating from this country destroyed or 
seriously damaged 100 locomotives, and loco- 
motive shortage in Germany and in the occupied 
territories is acute, The situation in Northern 
Europe is particularly serious, so serious that 
the Germans have withdrawn all locomotives 
from areas in the South of France and have 
even returned to North-Eastern France loco- 
motives previously requisitioned for use in 
Germany. We know that a shortage of locomo- 
tives has hampered the movements of the 
German Armies in Russia. So Fighter Com- 
mand, operating in association with Bomber 
Command and with our Allied squadrons, has 
had an effect on the campaigns in Russia and 
Africa. 

The weight of our attack increases steadily. 
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In each separate month during the past year 
more bombs have been dropped than in the 
corresponding month a year before, and the 
relative increase has been particularly marked 
most recently.. In spite of bad weather, the 
tonnage of bombs dropped in January this year 
was only surpassed three times in 1942. In 
February, with a delivery of over 10,000 tons 
of bombs, including three 1000-ton raids, 
Bomber Command dropped more than half as 
much again’as in any previous month. In the 
first ten days of March more than 4000 tons of 
bombs have been dropped. We have now 
obtained photographs of the attack on Essen 
on the night of March 5th—6th, and the House 
will be interested to learn that this proves to 
have been probably the heaviest blow struck at 
German war industry in the.whole course of the 
Bomber offensive. In the Krupps works thir- 
teen main buildings have been destroyed or 
severely damaged, and damage has been seen 
in at least forty other factory buildings, sheds, 
and workshops. The majority of these are in 
the steel works, and include heavy damage to 
such key sections as furnaces, foundry, and 
forges. In all, the severe damage to workshops 
and administrative buildings covers 136,000 
square yards. Other industrial damage in this 
area includes the part destruction of pithead 
installations and buildings of three coal mines. 
There was a direct hit on the Essen power 
station, while damage to the gasworks extends 
over an area of 3} acres. Immediately to the 
east of the Krupps works there is total destruc- 
tion of a built-up area of 160 arces, and it is 
estimated that there is a total of 450 acres 
where at least 75 per cent. of the buildings have 
been demolished or gutted. Two days after the 
attack fires were still burning. Some 30,000 
people in Essen, most of whom were employed 
in the Krupps works, have lost their houses, 
and many thousands in addition have been 
rendered temporarily homeless. The devasta- 
tion shown in the photographs is comparable 
only with that achieved in the 1000-bomber raid 
on Cologne. 

Elsewhere, large-scale destruction of Ger- 
many’s industrial centres has continued. The 
toll of devastation grows, in Wilhelmshaven 
118 acres (including the utter destruction of the 
arsenal), in Rostock 130 acres, in Mainz 135 
acres, in Lubeck 200 acres, in Karlsruhe 260 
acres, in Dusseldérf 380 acres, in Cologne 600 
acres, together with a total of many thousands 
of acres of industrial property devastated in 
other towns. 

In all, we reckon that Bomber Command has 
‘estroyed or seriously something 
\ike 2000 factories and industrial works. Sub- 
stantially more than a million people have been 
rendercd homeless, not counting the large 
numbers who have been evacuated for fear of 
air attack, rendering towns in the eastern 
parts of Germany, Berlin among them, almost 
intolerably overcrowded. Direct damage to 
steel works in the Ruhr and Saar has caused a 
loss of 1,250,000 tons of steel, and the total loss 
of steel must be much greater than this. We 
know that the daily output of coal in the Ruhr 
fell by 20 per cent. in three months last summer, 
and that in the latter half of 1942 coal export 
to Sweden and Italy, partly through shortage 
of coal and partly through dislocation of com- 
munications, was markedly diminished. Much 
working time has been lost in industry through 
absenteeism and the dislocation of transport. 
The necessity to re-provide stocks of household 
goods has tied up materials and labour which 
would otherwise have been free to make 
munitions. 

The heavy damage in the Philips radio 
works at Eindhoven has resulted in a loss to the 
Axis of no small proportion of their total pro- 
duction of radio valves, amounting to millions 
of valves annually. The Nazis produced, in 
addition, much specialised electrical equipment, 
and maintained important research laboratories 
in these works. In view of the vital importance 
of radio devices in this war and of the delicacy 
of the apparatus required to produce them, this 
attack must have resulted in a further marked 
reduction in the war power of Germany. 

In Italy about two-thirds of the total indus- 
trial production is centred in Milan, Turin, and 
Genoa. Each of these three cities has been 





attacked with heavy damage. In Turin seventy 
factories were destroyed, including severe 
damage to the Lancia works, responsible for a 
substantial proportion of the total output of 
lorries, and to ten of the Fiat factories making 
rolling stock, lorries, tanks, and aero-engines. 
In Genoa 7 acres in the dockyards were laid 
waste. Warehouses were burnt out, and the 
greater part of the business centres destroyed. 
In Milan the damage has included factories 
engaged in electrical engineering, aircraft pro- 
duction, and the manufacture of lorries. Rail 
communications have also been seriously 
affected. The information which I have given 





the House about the effects of the bomber 
offensive is conservative, and is in large part 
based upon the interpretation of photographs, 
which have to be taken, often in the face of 
opposition, by aircraft flying’ at great heights. 
We know that these photographs do not tell 
the whole story, and the economic effect of our 
offensive is undoubtedly greater than the sum 
of the individual items of destruction which we 
are able to assess. As the House will appreciate, 
the destruction of an important sub-contractor’s 
factory may well have an effect on production 
much exceeding the output of the individual 
factory. 
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HE “ Bristol” hydraulic system was deve- 
loped by the Bristol Aeroplane Company’s 
engineers to provide a simple method of remote 
control for aircraft components, which would be 
reliable and light in weight and possess the 
advantages of flexibility of control, a quick 
smooth reversal of motion without shock, a 
useful “ slip ” for overloads or obstruction, and 
a convenient location of transmission members. 
An outstanding feature of the system is its 
simplicity and freedom from complicated com- 
ponents. The system was first developed in 
1935 by a special research department of the 
Bristol Aeroplane Company, Ltd., and is used 
to control the wing flaps, undercarriage, the 
bomb door locks, and the power-operated gun 
turret. 
The advantages of an hydraulic system may be 
summarised as follows :—Fluid pressure is a 
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convenient way of transmitting power to remote 
parts of the aircraft with a minimum loss of 
efficiency. The malleable pipe lines can be bent 
to suit the contours of the aircraft, &c., avoiding 
the necessity of introducing complicated 
mechanical parts. Since oil is the fluid normally 
used in “ hydraulic” systems in aircraft, all 
components will be automatically lubricated, 
minimising wear and tear and consequently 
reducing the amount of maintenance work 
necessary. In the “Bristol” system no 
“* special fluid ” is required, the fluid used being 
anti-freezing oil, which is readily obtainable 
throughout the R.A.F., and is_ therefore a 
‘common store.” 

By using either engine or hand-operated 
pumps, capable of supplying fluid under suitable 
pressure to any number of components through 
a system of pipes and simple control valves, 
heavy components can be operated with a 
minimum amount of power or effort. For 
example, to transmit a pressure of 1200 Ib. per 
square inch by means of a hand pump, the 
piston area in the hand pump is less than 








1 square inch, whilst the handle gives additional 
leverage. 

Hydraulic Pumps.—Before the “ Bristol” 
hydraulic system could be developed it was 
necessary to design an engine-driven pump 
capable of supplying oil at suitable pressures. 
The company’s engineers, realising the dis- 
advantages of plunger type pumps—such as 
violent fluctuations of pressure which cause 
breakages—decided that either the vane type 
had to be employed, with its considerable 
limitations for high pressure, or else the gear 
pump, the faults of which were that it was 
difficult to provide clearances sufficiently fine 
to reduce the “slip,” and when they were 
obtained there was a resulting tendency to 
seize up. 

Existing types of gear pump would only work 
up to a pressure of about 300 lb. per square 
inch. The plan was therefore adopted of putting 
several of these pumps in series. To ensure a 
supply of oil to each it was arranged that the 
output from each unit should be theoretically 
in excess of the requirements for the succeeding 
stage. To control the output from each section 
a small adjustable relief valve was introduced 
between the stages. Basically, this idea formed 
the design of the first “‘ Bristol” pump tested 
early in 1936, which has since been widely 
produced and adopted. It is a practical three- 
stage hydraulic pump, which will give pressures 
of 1500 Ib. per square inch or more (see opposite 
page). It is situated on the accessory gear-box 
of the engine, and consists of three sets of gears, 
the first-stage gear being a fraction deeper than 
the other two, which are identical in size. Each 
gear on the main shaft is keyed on and drives 
another gear on a common lay shaft. 

The housing is made of duralumin, each set 
of gears being held in one block. These blocks 
are separated by copper gaskets, drilled to allow 
oil to pass from one stage to the next. Bearing 
races are provided at each end of the engine- 
driven shaft. Oil is forced by the gears around 
the face of the housing, i.e., between the gear 
teeth and the housing wall, the clearance being 
very small. A relief valve of the spring and 
ball type is provided between the first and 
second stages to relieve excess pressure, the 
return leading back to the inlet side of the stage. 
Each pump is capable of delivering 2} gallons 
of oil per minute at a normal engine speed of 
2400 r.p.m. The pump requires no servicing by 
units and any attempts to dismantle it without 
special tools will result in serious damage. 

Lay-out of System.—A typical lay-out of the 
“Bristol” hydraulicsystem is shown on the oppo- 
site page. The engine-driven three-stage pump 
circulates oil in a pipe circuit, the unions of which 
are of the simplest kind. Placed in appropriate 
positions in the system are control valves to 
direct the oil; relief valves to relieve excess 
pressure; and the operating jacks for the 
various components. The circuit illustrated 
includes a double hydraulic lock, the function 
of which is to control the movement of the 
bomb doors. The system is claimed to be 
unique, in that it is operated as an open system, 
thus obviating the use of a “‘ recuperator” or 
supplementary air pressure, which is necessary 
with a closed system, involving, as it does, the 
use of auxiliary pumps, operated either by 
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This plan not only requires 


hand or by motor. 
but a 


considerably increased maintenance, 
greater weight. 

Each moving component, é.e., each under- 
carriage, tail whtel, pair of flaps, and bomb 
doors, is operated by its particular hydraulic 
jack. These jacks, though varying in size, are 
practically identical in construction, consisting 
of a hiduminium cylinder, having an inlet port 
at each end, a piston having rubberised fabric 
glands or washers, and a piston-rod. Where the 
piston-rod passes out of the end of the cylinder 
gland packing rings are fitted to prevent oil 
leakage. By means of the control valve, a 
multiple unit of simple rotary valves, the oil 
circulating under pressure from the pump can 
be directed to either end of the jack, so moving 
the piston in the direction required and thereby 
moving correspondingly the unit to which it is 
attached. 

Multiple Control Valve.—The multiple control 
valve (Fig. 2) consists of a series of four rotary 


the supply is entirely cut off from the return 
circuit and turret, and all the pressure is retained 
to operate the undercarriage, flaps, and bomb 
doors. It will be seen that the “‘ midway ” 
position would only be used when it is necessary 
to operate the turret and bomb doors simul- 
taneously. 

Pilot’s Control Panel.—These valves are 
operated from the pilot’s hydraulic control 
panel. The controls consist of three levers, 
covering undercarriages, flaps, and bomb doors, 
and two push knobs operating respectively the 
selector and emergency control valves. Moving 
the undercarriage control lever up or down 
results in a corresponding movement of the 
undercarriage. The flap control lever is used 
in the same manner, except that by placing it in 
the mid position provided the movement of the 
flaps can be arfested at any degree of their 
travel. The bomb door control lever opens and 
closes the bomb doors. 

Supply and Return.—It should be 





clearly 


pressure line to the low. Combined with the 
main relief valve is a secondary relief valys 
operating at 1300 lb. per square inch, and a bal] 
type non-return valve (Fig. 1). 

The Transfer Valves.—There are five transfer 
valves in the system, one fitted adjacent to each 
jack, i.¢., undercarriage, flaps, and tail wheel ; 
and they are situated in the supply line that 
provides pressure to operate the undercarriage, 
flaps, and tail wheel downwards; that is to 
say, in the pipe line leading to the top of the 
undercarriage and tail wheel jacks and to the 
bottom of the flap jacks, because in the case of 
the flaps—owing to the method of attachment 
when the flaps move down, the piston in the 
jack moves up. When the emergency systems, 
referred to hereafter, are brought into use the 
transfer valves close off the normal supply and 
open the emergency supply to the jacks; and 
conversely, when the normal supply is in use 





the emergency supply is cut off. The transfer 
valve has three pipe connections, one at cach 
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Fics. 2, 3, AND 4—MULTIPLE CONTROL VALVE. TRANSFER VALVE, AND EMERGENCY CARTRIDGE 


valves in one compact unit. It is a duralumin 
casting and provides housing for the valves, 
drilled to provide oilways and machined to take 
the rotating plugs. The two main oilways are 
the supply and return, the supply being led 
to the various valves and, in the case of the 
undercarriage, flaps, and bomb doors, to the 
required end of the jack, according to the 
position of the valve. These three valves are 
identical, but the fourth, namely, the selector 
valve, is slightly different, having two right- 
angle ducts, the bore of one being much smaller 
than that of the other. 

The operation of this valve is as follows :— 
When the selector knob is in the “in ”’ position, 
the large right-angle duct in the valve connects 
up the supply circuit to the return wid the gun 
turret and so relieves the system of pressure. 
When the selector knob is in the “ midway ” 


position, the small right-angle duct connects 
the supply circuit to the return, thus permitting 
sufficient flow to operate the bomb doors. 
” position 


With the selector knob in the “ out 


understood that the whole system is full of oil, 
and it is the circulation of the oil that consti- 
tutes the working of the system ; e.g., if the oil 
is direeted to the top of the jack it will force 
the piston to the bottom. This oil cireuit is 
known as the “ high pressure ’’ or supply. The 
moving piston will displace the oil below it into 
the “low pressure ”’ or return circuit. It will 
be seen that the pipes leading to the top and 
bottom of the jacks are either supply or return 
according to the direction of the oil supply. 
To keep the system full of oil, or “ topped-up,” 
@ reservoir is placed at the highest point in the 
system ; this reservoir is filled to the level of 
the filler cap, the position of which ensures an 
air space being left. A vent pipe is also fitted. 

Double Relief and Non-return Valwe—When 
the piston in any jack has reached the end of 
its travel pressure will immediately be built up 
in the supply line. The excess in the system is 
relieved by a spring-loaded poppet main relief 
valve, which opens at a pressure of 1200 Ib. per 





square inch and by-passes oil from the high- 





FIRING CHAMBER 


end and one in the centre, the normal supply 
entering the valve at the lower connection and 
the emergency supply at the top, while the 
centre connection leads to the jacks. The 
movement of a spring-loaded shuttle determines 
which supply enters the jack. Fig. 3 shows the 
plunger in the normal position, 7.e., with the 
plunger or shuttle held up by the spring and 
sealing off the emergency line; but when 
pressure is applied to the emergency line, the 
shuttle is forced down, overcoming the resist- 
ance of the spring until it seals off the normal 
supply. Pressure from the emergeney line is 
then free to enter the jack. 

Emergency and Servicing Controls.—A double- 
acting hand pump is fitted adjacent to the 
pilot’s right hand and is used for servicing or 
emergency. Oil is drawn from the return line 
and delivered to the selector valve; the ball 
type non-return valve prevents oil from the 
hand pump entering the engime-driven pump 
line, while excess pressure is relieved through 
the secondary relief valve. The emergency 








3 


| the 
valve 


» ball 
nsfer 


eel ; 
that 
iage, 
8 to 
the 
. the 
4e of 
nt 
the 
ema, 
- the 
and 
and 
use 
isfer 
pach 





ly 
nd 





Marcu 19, 1943 


THE ENGINEER 


239 








lowering of the undercarriage and tail wheel is 
achieved by means of a cartridge firing system. 
There are four gas-producing cartridges, each 
contained in a cartridge firing chamber (Fig. 4). 
They are interconnected and all four are fired 
simultaneously, either mechanically or elec- 
trically, from the pilot’s cockpit. The hand 
pump plays no part in this system. The gas 
passes from the chamber through a non-return 
valve adjacent to each chamber to the oil 
sealing valves (Fig 5), and thence to the three 
transfer valves serving the undercarriages and 
tail wheel (Fig. 3). 

By-pass and Relief Valves.—When the air- 
craft is on the ground with the engines running 





relief valve, which is situated in the main 
return line adjacent to the filter. This valve 
is a spring-loaded poppet valve of similar con- 
struction to the main relief valve. 

When the weight of the aircraft is taken by 
the oleo leg, that leg telescopes and the rod 
attached to it moves upwards and, through the 
medium of a lever, presses against a spring- 
loaded plunger in the by-pass valve, which dis- 
places the ball from its seating, thus permitting 
fluid to pass to the 600 Ib. relief valve. Opening 
at that pressure, the relief valve passes the fluid 
to the return line. On the aircraft becoming 
airborne the oleo leg extends and the by-pass 
valve becomes inoperative. Pressure will then 


Butt Welding High-Speed Steel 


To assist tool makers and other users of high- 
speed steel in complying with S.R. & O., 1942, 
No. 760, which is the Cutting Tools No. 2 Order, 
covering the production of high-speed steel tools 
by butt welding, &c., a list of standard blanks 
has been drawn up by the Machine Tool Control 
and, will shortly be the subject of a British 
Standard Specification. The accumulated 
experience of the steel makers and tool manu- 
facturers has been pooled in compiling this list. 
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Fics. 5, 6, AND 7~OIL SEALING VALVE, BY-PASS VALVE, AND DOUBLE HYDRAULIC LOCK 


and the main selector is in the “ out ”’ position 
the pressure in the system is reduced from 
1200 Ib. per square inch to 600 1b. per square 
inch by means of a by-pass valve (Fig. 6) and a 
600 lb. per square inch relief valve (Fig. 8). 
The by-pass*valve is of the ordinary ball type 

















FIG. 8—-RELIEF VALVE 


and is situated in the main supply line between 
the engine-driven pump and the double relief 
and non-return valve. It is operated by a rod 
attached to the outboard port oleo leg. The 
outlet side of this valve is connected by a short 
length of piping to the inlet side of the 600 lb. 





be relieved at 12001b. per square inch until 
the selector is placed in the “ in ”’ position. 

Double Hydraulic Lock.—The double hydraulic 
lock (Fig. 11) prevents any movement of the 
bomb doors unless hydraulic pressure is applied, 
such as might occur by reason of their weight 
when closed, or the air flow, or centrifugal 
force when they are open. It is situated in the 
system between the bomb door control valve 
and the bomb door operating jack. When 
hydraulic pressure is not applied, two spring- 
loaded poppet valves prevent displacement of 
oil from the jack, thereby preventing movement 
of the jack piston. 

Choke Valve.—To prevent too rapid move- 
ment of the flaps, a choke valve is situated in 
the return circuit from the flap jack. This valve 
is of the ball non-return type. The ball is dis- 
placed from its seating by the returning fluid 
as the flap goes down ; but, on the fluid return- 
ing in the opposite direction as the flap goes up, 
the ball is forced on to its seating and the fluid 
takes a path through a by-pass pipe of small 
bore, thus restricting the rate of movement. 

All oil in the system returning to the pump or 
reservoir is filtered by passage through a fine- 
mesh gauze filter, which is readily accessible for 
cleaning. 








MnrTsaneE AS A LocoMOTIVE FuEL.—It is reported 
that Italy is operating motor-driven locomotives 
on a line in the Province of Venice with methane 
gas and at a speed of 60 miles an hour. The fuel 
is compressed, and the supply carried is stated to 
give the engines a radius of action of 300 miles. 


The standard blanks consisting of a suitable 
length of high-speed steel butt welded to a 
medium carbon steel shank will be kept in 
stock and will be supplied in the fully annealed 
condition ready for machining. They will be 
suitable for the manufacture of twist drills, 
reamers, end mills, slot drills, T slot cutters, 
and machine taps, and square sections will be 
available for lathe and planer tools. 

The Controller of Jigs, Tools, and Gauges has 
agreed to exempt the following tools from the 
provision of the Cutting Tools No. 2 Order :— 
Jobbers’ drills, straight shank end mills, taper 
pin reamers, straight shank slot drills, and 
woodruff cutters. All these tools in the sizes 
prescribed in the British Standard Specification 
may be made in solid high-speed steel, if appli- 
cation is made to the Machine Tool Control, 
35, Old Queen Street, S.W.1, for an exemption 
licence. Long-term exemption licences are also 
being granted by the Machine Tool Control to 
cover the manufacture from solid high-speed 
steel of taps up to ljin. diameter, where the 
cutting portion exceeds 40 per cent. of the total 
length, and the overall length is not more than 
74 times the diameter. 

The provisions of the Cutting Tools No. 2 
Order apply to tools produced from all types of 
high-speed steel, including the new tungsten- 
molybdenum high-speed steel, as well as the 
high-tungsten steels chiefly used in the past, 
and any firm requiring to make tools governed 
by the Order in solid high-speed steel, either on 
account of the absence of butt-welding facilities 
or because of the unsuitability of the tool con- 





cerned for butt welding, must obtain from the 
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Machine Tool Control an exemption licence 
before proceeding. Applications for exemption 
licences should state the type, diameters, and 
lengths, as well as the numbers required. 








Aeronautical Research 
Committee 


Ir is announced that the Minister of Aircraft 
Production has appointed Professor Sir B. 
Melvill Jones, C.B.E., A.F.C., F.R.S., F.R.Ae.S., 
to be Chairman of the Aeronautical Research 
Committee in succession to Sir Henry Tizard, 
K.C.B., A.F.C., F.R.S., with effect from April 
Ist, 1943. Sir Henry Tizard, whose resignation 
Sir Stafford Cripps has accepted with great 
regret, has completed ten years as Chairman of 
the Committee. During this period the Com- 
mittee has made notable advances in the 
co-ordination of research, particularly of high- 
speed and high-altitude flight from the point of 
view of both aircraft and engines. This work 
has contributed much to the superiority in 
aircraft performance which the R.A.F. have 
enjoyed over the enemy. Professor Sir Melvill 
Jones is Professor of Aeronautics at the 
University of Cambridge. He has been a 
member of the Aeronautical Research Com- 
mittee for some years and his work in the pro- 
gress of aeronautics is widely known and appre- 
ciated in the United States as well as-in this 
country. 








American Engineering News 


Oil Industry of the United States 

Government restrictions in the drilling 
of oil wells have reduced the number of wells 
drilled in 1942 to about 18,000, as compared 
with nearly 30,000 in 1941. Of exploration 
wells, more than 80 per cent. proved to be dry. 
Demand fog fuel oils increased as the war pro- 
gressed, the railway demand in 1942 being 
61 per cent. above that of 1941 for diesel oil 
and 28 per cent. for fuel oil. With such increases 
and accompanying rapid decrease in demand for 
gasolene—or petrol—refineries had to change 
their breakdown of crude oil, the former 44 per 
cent. yield of petrol being reduced to something 
over 33 per cent. A little later, the refineries 
had to double and then quadruple the former 
production of 100-octane gasolene, and then to 
undertake the production of the greater amount 
of butadiene, as used in the manufacture of 
imitation rubber. Ordinarily the major supply 
from the South-West oil districts was shipped 
to Atlantic ports in tankers, but excessive losses 
by enemy action necessitated land transport, 
mainly by rail in tank cars and later by pipe 
lines of great lengths. A striking example of 
such pipe lines is one now under construction 
from an oil district in Texas to the city of New 
York, some 1500 miles of 24in. pipe, with 
twenty-five pumping stations. Other lines 
range from 100 to 800 miles in length. The 
necessity of rapid construction has led to 
numerous devices and methods for handling, 
welding, and laying these pipe lines. An unfor- 
tunate factor is the much greater cost of rail 
transport as compared with sea transport. 
Many more producing wells are needed, and 
exploration continues to discover new fields, 
although few of these are of large resources. 
Consequently continual exploration is needed 
to avoid excessive draught on existing fields and 
heavy draught on reserves. On the other hand, 
there is the abandonment of about 10,000 old 
and uneconomical wells each year. 


Moving a Blast-furnace Plant 
Dismantling two blast-furnaces and 
all their accessories, transporting the material 
several hundred miles, and reassembling them 
at two different cities is a novel and difficult 
engineering task accomplished recently in the 
United States. The two idle furnaces were at a 


steel plant in‘the Chicago district, but under 
war conditions were needed at two new works, 
one in Utah and the other in Minnesota. This 


construction and the difficulty of obtaining 
materials for new furnaces. The triple task of 
dismantling, transporting, and re-erection could 
be effected in about eight months, while con- 
struction of equivalent new works would take 
about two years. Some new material was 
required, since both furnaces were served 
jointly by a single stock house, blowing engine 
and electric power plant, and boiler plant. All 
buildings housing the various parts were 
included in the move, and heavy foundations 
had to be broken up to release machinery and 
piping. One of the most difficult tasks was the 
sorting and marking of the numerous parts. 
The furnaces had each a daily output capacity 
of 800 tons of pig iron. Besides the material for 
new construction, there was required new 
material for reconditioning due to wear and 
corrosion. The old drawings were studied in 
preparing plans for the complicated task. Each 
part was mar on the new plans as it was 
removed and was also given an identification 
mark. Meanwhile foundation work was in 
hand at the new locations, and as the furnace 
material was received it was checked and 
stored. Much of the cleaning from dirt and dust 
was also done at the new sites. All this work 
involved an intricate card index system of 
filing for the marked materials and also an 
intricate system of cost accounting. 


Use of Substitute Materials 

One of the curious effects of war's 
impact on industry is the extensive use of sub- 
stitutes for materials ordinarily used in manu- 
facture, but now needed for war purposes. 
American iron and steel associations and tech- 
nical societies were asked by defence authorities 
to investigate the use of substitutes in order to 
save scarce or critical materials. Tin has been 
saved to a large extent by replacing tin cans 
with containers of glass, chinaware, and wood. 
Makers of fixtures for fluorescent lighting 
replaced steel and other metals with laminated 
paper, pressed wood, wood board, plastics, and 
asbestos cement. An electric plant eliminated 
about 1000 tons of brass annually by substi- 
tuting thinly coated iron and steel for lamp 
bases. A similar plant saved about 170 tons of 
aluminium by the use of fibre and other 
materials for the name plates attached to its 
apparatus. Die-cast bases of zinc save some 
275 tons of aluminium annually, while 650 tons 
were eliminated in meters, 275 tons in electrical 
control apparatus, 160 tons in street lighting 
equipment, and 100 tons in lightning protection 
devices. There would have been a large saving 
in tin for bronzes except for a lack of broad 
foundry experience with low-tin or no-tin com- 
positions. Where bearing metals contained 
83 per cent. tin, there is now a lead-base metal 
composed of 82-5 per cent. lead, 15 per cent. 
antimony, 1 per cent. each of arsenic and copper, 
and 0-5 per cent. tin. Solders formerly made 
of 40 per cent. tin and 60 per cent. lead now have 
79 per cent. lead, 20 per cent. tin, and 1 per cent. 
silver. In certain transformers 150,000 Ib. of 
silver replaces the copper formerly used, and 
chromium wire used in the resistors of control 
devices is replaced by cast iron grid resistors 
where space is available. Copper content steel 
used on account of its resistance to corrosion 
is replaced by ordinary steel with other means 
of preventing corrosion. Carbon steel also 


rators. This substitution policy has been applied 
in almost every industry. 
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British Standards Institution 
All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, 8.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





ELECTRICAL GLOSSARY 


No. 205, Part 1. At the outbreak of war a revision 
of the B.S. Glossary of Terms used in Electrical 
Engineering had already been begun, partly in 
connection with preparations by the Institution for 
the drafting of proposals for the revision of the 
International Vocabulary published by the Inter- 





task was necessitated by the urgency of rapid 


national Electrotechnical Commission. As the war 


replaced stainless steel in refrigerator evapo- | grad 





progressed, it was realised that internationg} 
co-operation would be impossible for some time to 
come, and work on the I.E.C. Vocabulary wa, 
temporarily suspended. It was, however, felt that 
the revision of the British Standard Glossary should 
proceed, particularly as it was by this time out of 
print and the type had beon lost by enemy action, 
There was also evidence of an increased demand for 
an authoritative manual of electrical nomenclature, 
in view of the considerable advances now bei 
made in certain branches of electrical work and the 
increasing number of persons now engaged in 
activities in these directions. The progress of the 
revision has necessarily been somewhat slow, as all 
the experts co-operating in the work have been fully 
engaged on war work ; but with the active support 
of the Electrical Association it has now 
been found possible to reach a stage where publica. 
tion of the revision in sections can i On the 
grounds of expediency under present conditions the 
main portion of the work will be issued in eight 
parts. Each part will be published at 2s. post free. 
Part 1, covering general terms, is now ready; the 
others will follow at short intervals. 


SOCKETS FOR WIRE ROPES 


No. 463—1943. This specification is a revision 
of B.S. 463, ‘‘ Sockets for Wire Ropes for’ General 
Engineering Purposes.’ It forms one of a series 
which comprises terminal fittings for wire rope and 
chain to be used for lifting The sockets 
specified are of normal type for general engineering 
purposes. Sockets of special design appropriate to 
colliery winding, aerial ropeways, suspension 
bridges, large wireless mast guys, &c., are of suffi- 
cient importance to warrant individual considera- 
tions, and are excluded from the specification. The 
sockets conform in their proportions and dimen- 
sions to the best available British practice. The 
ultimate strength of the sockets specified exceeds 
the tensile breaking strength of wire rope of the size 
for which they are suitable. A recommendation as 
to" the method of socketing is included in the 
specification. 


METRIC SCREW THREADS 


No. 1095—1943. This war emergency specifica- 
tion has been issued to meet the need which has 
arisen in certain Government Departments for some 
guidance as to the standard thread form and toler- 
ances for metric screw threads in connection with 
armament work. Its purpose is to provide manu- 
facturers and others who have to use metric or 
Systeme Internationale (8.I.) screw threads with 
information ing the standard form of this 
thread and the standard series in use on the Con- 
tinent. Recommendations are also made as to 
suitable limits and tolerances for metri3 threads and 
limit gauges for controlling their sizes. The Insti- 
tution strongly recommends that no departure 
should be made from present uses of the Whitworth 
and B.A. threads in favour of metric threads. Metric 
threads should be used only when called for on 
established designs and where interchangeability 
with existing parts is imperative. If interchange- 
ability with existing threads is not absolutely 
necessary, it is strongly reeommended—particularly 
where large-scale manufacture is concerned—that 
metric threads shown on foreign designs should be 
translated into corresponding Whitworth or B.A. 
threads. Price 2s. pest free. 








SEGREGATION oF STEEL ScraP.—A colour scheme 
which, it is hoped, will assist workpeople and 
managements in war factories to essential 
alloy steel scrap more effectively has devised 
by the Iron Steel Control. In future the follow- 
ing colours ~will be used to identify the various 
es :—Carbon, colour white; nickel, red; 
nickel-chrome, blue; nickel-chrome-molybdenum, 


green ; molybdenum, brown; carbon- 
chrome (ball bearing), black ; chrome-molybd 
Producing 





orange; stainless, " works are 
to do every ible to avoid mixing 
alloy steel scrap with carbon scrap, and alloy steel 


scrap should sorted into appropriate grades. 
Scrap merchants should make sure they do not mix 
when collecting. ing to an official 


of the [ron and Steel Control, h reds of tons of 
valuable alloys are being lost week in steel 
jon in factories and 


works because of poor 
scrap yards. Accidental mixture produces faulty 
stocks, and unless care ie taken to sort this type of 
scrap at source it is impossible for the steel works to 
make reliable new armament steels from it. To 
advise managements on effective measures for the 
adequate segregation of alloy steel “ene 4 a number 
of inspectors have been appointed by the Ministry 
of Supply. They are attached to the Scrap Depart- 
ment of the Iron and Steel Control, Ashorne Hill, 
i Spa, Warwickshire, to which all corre- 





spondence should be addressed. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer. 


The prices quoted herein relate to bulk quantities. 


The Axis and U.S. Lend-Lease Compared 


By 1942 the usual trade relations of most 
foreiga countries and the measures of official control 
over them had been eclipsed, if not replaced, by 
those arising out of the war situation, states the 
Foreign Commerce Weekly, the official publication of 
the United States Department of Commerce. It 
is pointed out that two important decisions which 

rofoundly affect the movement of commodities 
between the non-Axis countries were the huge 
enlargement of its Lend-Lease operations by the 
United States after its entry into the war and the 
arrangements for the pooling of economic as well 
as military resources on the part of the British and 
American Governments, and in some measure also 
on the part of others of the United Nations. In 
connection with both these policies, the urgency of 
need of the various countries in relation to the war 
programme, rather than the capacity to make 
current payment, grew in prominence as the deter- 
minant in the allocation of available supplies of 
essential products. International pooling of oven 
and concentration of productive resources been 
going on since 1940 among most of the countries of 
Continental Europe, including not only those 
occupied by the Axis, but also those under its influ- 
ence or without sufficient alternative outlets. How- 
ever, that programme differs radically in certain 
vital respects from the one that has been developing 
more receptly among the non-Axis nations. Such 
international pooling of supplies as has taken place 
within Continental Europe during the war has been 
mainly under German orders or pressure, and the 
reciprocal exchanges of goods among the various 
secluded European countries has been largely 
dependent upon what was available after the prior 
German claims or arrangements had been satisfied. 
Moreover, the direction of concentration of resources, 
including the movement of much plant, equipment, 
and man power, as well as of merchandise, has been 
primarily toward Germany for the benefit of its 
military programme or its population. The pre- 
dominantly one-way flow of this movement has 
been officially acknowledged, in the repeated German 
assurances to the peoples of other European coun- 
tries, that the huge balances due to them on the 
clearing accounts at Berlin—in so far as goods trans- 
ported to Germany are recognised and recorded as 
exports rather than as requisitions—should be 
regarded as “iron savings,” which will be “ re- 
funded to them in goods after the war.” 


The Pig Iron Market 

The pig iron situation is fairly satis- 
factory, and all the firms engaged upon essential 
work have received the pig iron they require. 
Difficulties have been occasioned, however, by 
firms having to use brands to which they are 
unaccustomed, but, on the whole, the consuming 
industries have risen to the occasion and have made 
use of the available pig iron to the best advantage. 
On the North-East Coast most of the pig iron pro- 
duced is basic iron, and is earmarked for associated 
steel works. In certain other districts also the 
makers have concentrated upon the production of 
this iron, and the supplies available have been 
sufficient to meet the full requirements of the steel 
works which have been on a particularly heavy 
scale. Practically all the foundries in the North- 
East Coast now obtain their iron from the Midlands, 
where there are understood to be considerable stocks 
of high-phosphoric pig iron. The demand for this 
description has been growing for some time, but there 
is no tightness in the supply position. Larger 
quantities of this iron are passing to the light cast- 
ings industry which has lately obtained a certain 
amount of Government work. For the most part, 
however, the light castings foundries are poorly 
employed, since it has not been found possible to 
utilise their plants to a great extent in the war 
effort. Hematite remains in stringent supply, and 
until larger quantities of high-grade ore can be 
imported it is likely that the output will be less 
than the demand. Expectations of supplies of iron 
ore from French North Africa have led to the hope 
that the production of hematite in this country will 
be considerably increased, and producers, as well as 
consumers, would like to hear more definite news of 
the likelihood of receiving shipments. The official 
announcement by the Ministries of Supply and 
Production that 750,000 tons of iron ore were await- 
ing shipment in French North Africa has not been 
followed by further information. The Control 
exercises great care in distributing hematite, and 
wherever possible consumers are required to use 
refined or low-phosphoric pig iron. This‘change in 
practice has led to stringency developing in both low 


and medium-phosphoric pig iron and also in refined 
iron, although supplies of the latter have not been 
on @ very large scale from the beginning of the war. 


Scotland and the North 


The Scottish iron and steel industry is 
working practically at capacity. The production 
during the current month is understood to have 
been stepped-up, and it is believed that the month’s 
output approaches a record. The production of 
plates is being pressed to the utmost, and large 
quantities are passing to the shipyards, which have 
first claim upon the output. The authorities see to 
it that the shipbuilding programme is not hampered 
by any lack of plates, and, if anything, the demand 
from the industry is increasing. In addition to the 
shipyards, the locomotive makers, tank makers, and 
the engineering industry are absorbing big tonnages. 
Good quantities of alloy steel are also being pro- 
duced, but the demand remains somewhat in excess 
of the supply. This class of steel is required in 
increasing quantities by the armaments makers 
and aircraft makers. The pressure to obtain 
supplies of shell steel is also unrelaxed, and large 
tonnages are passing to the munition mekers. 
Good quantities of semi-finished steel are being pro 
duced in the shape of billets and sheet bars, but after 
the requirements of the mills associated with the 
steel works have been met, the surplus does not 
entirely satisfy the re-rollers, who have a heavy 
tonnage of work in hand. Withdrawals are still 
being made from stocks of imported materials, and 
this situation is likely to obtain for a time, owing 
to the great efforts that are being made to save 
shipping space. A heavy volume of business is 
passing in steel bars, and the re-rollers are busily 
engaged in producing small steel bars. In a number 
of cases the re-rolling works are booked up so far 
as this material is concerned until the end of 
Period II. The tightness in the semi-finished steel 
position has resulted in the industry using con- 
siderable quantities of defective billets, sheet bars, 
and crops, as well as shell discard steel. The 
Lancashire engineering trades are almost wholly 
employed upon war work, and, in consequence, 
there is an abnormal demand for nearly all descrip- 
tions of steel. The pressure upon the makers of 
plates and alloy steels is fully maintained, whilst 
there is an increasing demand for bars, which is 
chiefly for the smaller sizes, although the engineer- 
ing industry continues to absorb good quantities 
of the larger diameters. Constructional engineers 
in Lancashire are only moderately busy on jobs 
requiring supplies of heavy joists and sections, but 
there is an active and widespread request for the 
lighter sizes. 


The Midlands and South Wales 


The Midlands steel works are almost 
exclusively employed upon war work, and great 
as is the pressure of demand at the moment, steel 
makers anticipate that it will increase during the 
coming months. The insistent call for plates is 
fully maintained, and the shipyards are taking up 
large quantities required for their big shipbuilding 
programme. Most of the producing works now quote 
third-quarter delivery. The quota system now 
applied by platemakers ensures that consumers 
will obtain a weekly tonnage, although in some 
ceases this may be on the small side. Tank makers 
and boilermakers, as well as the locomotive builders, 
are calling for good tonnages, and this adds to the 
heavy pressure now being experienced by the 
plate mills. The works producing alloy steel are 
fully employed, and in gpite of their best efforts the 
demand is in excess of the supply. The Control, 
however, exercises careful supervision over the dis- 
tribution of this steel, and most consumers have 
little to complain about with regard to regular 
deliveries. There is a brisk demand for structural 
steel, but the constructional engineers who are fairly 
busy are not taking up large quantities of heavy 
joists and sections. On the other hand, an active 
busi is passing in light and medium sections, 
and the works producing these are generally quoting 
second-period delivery. There is a strong demand 
for colliery steel, as this is required in important 
quantities for maintenance and repairs. The 
re-rollers in the Midlands have heavy order books 
and are assured of busy working conditions for 
severa! months. The sheet industry is working 
practically at capacity. The demand is spread over 
neaily all gauges. A number of consumers who 
in normal times would specify galvanised sheets 
are now unable to do so, owing to the regulations, 
and this has diverted a considerable volume of 
business to black and painted sheets. The South 
Wales steel works are operating at a high rate and 
appear to be successfully meeting the demand. The 
consumption of billets is on a heavy scale, and con- 
sumers are continually pressing for plies. The 
demand centres chiefly upon fillets, but there is 
also an active business ing in sheet and tin- 








plate bars, and consumers are taking their full 








quotas. The tinplate market is quiet, and there is 
little activity in the demand for substitutes. 


The North-East Coast and Yorkshire 


Great efforts are being made to increase 
the production of iron and steel, and the pressure 
of the drive is being fully experienced on the North- 
East Coast. Owing to important c' in the 
descriptions of steel produced, the output of some 
of the steel works is understood to have decreased, 
but, in all probability, the loss will be made good 
as the industry becomes accustomed to the changes. 
There has been no decrease in the demand from con- 
sumers engaged upon war work, and the plants in 
the district are fully extended to meet the war 
requirements. There is a big production of billets 
and sheet bars, and other semis, but lately the . 
requirements of consumers have not always been 
met with the promptness with which they have 
become accustomed. The quantities reaching this 
country from abroad are much less than was the 
case some months ago, and there have been large 
withdrawals from stock to maintain full supplies 
to the re-rollers. The books of the re-rollers in 
many cases are filled up to the end of Period II. 
For some time past the re-rollers have used con- 
siderable tonnages of defective billets, crops, &c. 
It has been noticeable lately, since the recent altera- 
tion in the procedure under the steel distribution 
scheme, that consumers have ordered well ahead, 
and some works have practically sold their output 
up to the end of the second period. The big pro- 
duction of plates is quickly taken up by the ship- 
yards, and important quantities are also passing 
to the tank makers, boilermakers, and locomotive 
builders. Plate makers now operate a quota system, 
which provides a weekly tonnage for their customers. 
The volume of business in structural steel is satis- 
factory, and it seems likely to be maintained, as 
most constructional engineers have plenty of work 
in hand. The Yorkshire steel industry is fully 
employed, and most works are unable to quote 
earlier delivery than the end of Period II. There 
seems to be a growing demand for basic steel, whilst 
the production of acid carbon steel is fully absorbed. 
There has been no relaxation in the pressure of 
consumers to obtain alloy steel, most of which is 
absorbed in priority work. 


Non-ferrous Metals 


The general situation in the non-ferrous 
metals trades in Great Britain has altered little for 
some time. The Non-ferrous Metal Control is 
pursuing a policy of carefully conserving all the 
four principal metals—copper, tin, lead, and 
spelter—but at the same time is careful that the 
firms ergaged upon essential work receive their 
requirements. Consumers send in their applica- 
tions for licences and although the quantities asked 
for may sometimes be reduced, the applicants, if 
they are engaged upon essential work, receive their 
supplies at the time they require them. There is, 
of course, a huge demand for nearly all non-ferrous 
metals. Copper is passing into consumption in 
large quantities, and the brass makers, in particular, 
are large consumers. In the United States it was 
recently pointed out that the refining capacity of 
that nation, which previously was more than suffi- 
cient to handle the products of the domestic mines 
and treat large quantities of imported materials, 
has been strained to meet the war demand. A 
large plant is to be constructed in the States which 
will add 60,000 tons of copper per annum to the 
United States production. In 1942 the United 
States imports of copper were larger than ever 
before. Americal capital is also being devoted to 
the development of properties in some of the South 
American countries. ... The tin position, although 
stringent, does not cause anxiety, and it is pointed 
out that it is probable by the end of the war that 
production of the metal will be increased by at least 
50 per cent. in those countries which are under Allied 
control. The tin industry is devoting great energy 
to research and development, as, owing to war 
conditions, the use of tin has lost ground, and 
efforts will be needed to recapture former fields of 
application. The most satisfactory feature of the 
tin position is that it is regarded as certain that 
current supplies and stocks will be sufficient to 
meet the Allied war requiremerts for the duration 
of the war.... The lead position seems fairly 
satisfactory, and although, for security reasons, no 
statistics are issued, it is evident that consumers in 
Great Britain are receiving the metal they require, 
although the war demand is naturally on an 
exceedingly heavy scale.... Spelter remains the 
most stringent of the non-ferrous metals, both in 
Great Britain and the United States. The drastic 
restriction on the uses of the metal, however, have 
assured the necessary supplies to the war industries. 
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Notes and’ Memoranda 





Rail and Road 


Briratn’s OtpEest ActrvE Locomotive.—L.M.S. 
engine “‘No. 20,002” is claimed to be Britain’s 
oldest locomotive in service. Its working 
life covers a period of seventy-seven years. Threo 
or four weeks ago its mileage had reached the grand 
total of 1,580,436. 

SatvaGcE or Scrap LEaTHER.—When the leather 
water column “bags” which supply water to 
L.M.S. engines become worn, they are converted 
into guards’ satchels, carriage window straps, &c. 
Since the scheme started eight months ago the 
L.M.S. has converted 1 ton of this scrap. A ton will 
make 350 satchels or 3500 window straps. 


FrxntsH Raitways.—Recent reports state that 


the first of four new locomotives ordered for the | ge’ 


Finnish State Railways has been delivered and 
placed in service on the Helsinki and Tampere main 
line. It is smaller than locomotives of the so-called 
‘‘Ukko Pekka ” type, which are the largest used in 
Finland; the heating surface of the boiler is 
1840 square feet, as compared with 2099 square feet 
for the latter type. The driving wheels, however, 
are slightly larger, 6ft. 4in. in diameter instead of 
6ft. 2#in. These locomotives are intended for 
hauling trains at speeds up to 62-1 m.p.h. 

PowER ALcoHoLt.—Argentina is the latest 
country to set up a department to find a motor fuel. 
A technical committee appointed by the Buenos 
Aires Provincial Government to study the question 
has reported in favour of the practicahility of a 
scheme for the production of power alcohol, which 
is stated to have given satisfactory results in Brazil 
and other countries. The report recommends the 
establishment of distilleries for the extraction of 
power alcohol from maize, wheat, barley, potatoes, 
sugar, and other vegetable products, near existing 
petroleum refineries. It is estimated that three 
distilling plants, erected as annexes to the petroleum 
refineries at La Plata, San Lorenzo, and Salta, 
would be capable of a yearly production of 300 
million htres of power alcohol. 


Air and Water 


A Mexican Arm Linz.—A new air transport 
service was started in Mexico last November by a 
subsidiary of the Pan-American Airways. This 
service, states The Railway Gazette, works between 
Guadalajara and Uruapan, with a stop at Zamora, 
and offers passenger, express freight, and mail 
facilities. Guadalajara and Uruapan are linked by 
rail, although on a circuitous route, and the air line 
has resulted in a considerable saving of time for 
direct communications between the two towns. 


SIx-ENGINED GERMAN “ POWERED GLIDER.”— 
The “ Me. 323,” the latest and largest of the so-called 
“* powered gliders,” is a transport monoplane with 
six French Gnome-Rhone “ 14M” radial engines, 
each of 700-800 H.P. at 10,000ft. The engines are 
arranged in line abreast along the leading edge of 
the wing, which is strut-braced to the deep fuselage. 
Forward of the leading edge is the pilot’s cockpit, 
and built into the bottom of the nose portion of the 
fuselage is a multi-wheeled undercarriage for land- 
ing on rough ground. The disposable load of the 
aircraft is about 22,000 Ib. About 130 troops can 
be accommodated. 

Tue HiGH-ALTITUDE “ Ju. 86.”—Specialised high- 
flying aircraft have been developed by the Germans 
from the old “ Ju. 86’ medium-altitude bomber. 
One sub-type is designated “ Ju. 86 P,” and air- 
craft of this type have already flown over this 
country and the Middle East. Two versions of the 
“ Ju. 86 P” are in existence, the “P-1” being a 
bomber with a maximum load of 2200 Ib., and the 
“ p_2” a long-range reconnaissance aircraft carry- 
ing three cameras. The principal modifications 
incorporated are increase of wing span, fitting of a 
pressure cabin, installation of turbo-supercharged 
heavy oil engines, reduction of crew to two (pilot and 
wireless operator), elimination of armament. The 
engines are of Junkers “‘Jumo 207A” type, a 
high-altitude development of the familiar “ Jumo 
205 ” commercial engine. 


Miscellanea 


America Saves T1n.—Particulars have appeared 
in the American technical Press of an improved 
process for tinplating thin sheets. The earlier 
methods suffered from periodic changes in speed of 
the tinplate as it is moved through the plating 
machine. The Westinghouse Electric and Manu- 


facturing Company has now developed a high- 
frequency method of heating which is adjustable 





to all changes in speed. The electro-plated tinplate 
is passed through a coil of a few turns of wire carry- 
ing electric current at 200,000 cycles frequency. 
This induces short-circuit currents in the plate to 
flow the electro-plated tin. Production is faster 
than before, and } Ib. of tin per 100 Ib. of iron makes 
@ satisfactory surface, and it is estimated that 
0-71b. of electro-plated tin subsequently flowed 
electrically is equal to 14 lb. applied by the dipping 
process. 

Tue Late Mr. H. E. Geer.—We regret to learn 
from the Superheater Company, Ltd., of the death 
of Mr. Henry Edward Geer, who was for many years 
its chief engineer. Mr. Geer was in his fifty-seventh 
year and had been associated with the design and 
application of superheaters to all forms of steam 
nerators ; his experience in locomotive super- 
heating dated back to 1911. 


America’s Macutng Toot Ovrrvt. — The 
National Machine Tool Builders’ Association of 
America has announced the highest output of any 
one month in its history. That was for December 
last, when shipments valued at 85,100,000 dollars 
brought the year’s total to 775,300,000 dollars. 
Production in 1940 was estimated at 450,000,000 
dollars. The number of workers employed in 
machine tool building plants at the end of 1941 
exceeded 110,000, as compared with 78,100 at the 
end of 1940. 


CANADIAN IRON ORE TO BE FURTHER DEVELOPED. 
—Assistance is to be provided by the Canadian 
Government for the development of the iron ore 
deposit at Steep Rock. It will be in the form of 
@ subsidy to the rail rate on the first 5 million tons 
of ore carried from Atitoken to Port Arthur. The 
Federal Government will also pay the cost of the 
construction of a spur from the Steep Rock property 
to the railway, approximately 6 miles in’ length, 
and will also meet the cost of the construction of an 
ore dock at Port Arthur. The estimated cost of 
these two facilities is from 2 to 2} million dollars. 
The spur and the dock will be operated as public 
facilities by Canadian National Railways. This 
policy of assistance was decided upon as a result 
of a decisior that the development of the Steep Rock 
iron ore deposits should be proceeded with as a 
means of protecting Canada against a possible 
shortage of iron ore to meet war requirements. 

“ Brush’ SCHOLARSHIPS IN ENGINEERING.—A 
number of engineering scholarships of £75 value per 
annum, tenable for four years, are offered by the 
Brush Electrical Engineering Company, Ltd. The 
first year is spent at the company’s works at Lough- 
borough. In addition to the university work, 
leading to a degree, the course provides training in 
the eompany’s various departments, covering the 
production of steam turbines and turbo-alternator 
sets, electrical machines and switchgear, large and 
small internal combustion engines, coachwork 
covering bus, coach, and tram bodies, rail vehicles, 
and general transport bodywork. The company’s 
policy is to give specialised training to the future 
engineers of our country and Empire, and to suit 
them for entry as operating engineers for power 
supply companies, road transport undertakings, 
steel works, &c., by providing courses including the 
work in two or-more of the main departments men- 
tioned. Applications for scholarships should reach 
the company before May 3lst, 1943. An outline 
of the courses available is given in the company’s 
publication ‘‘ Engineering as a Career.” 


Personal and Business 


Sm Maurice Denny has been elected Honorary 
President of the British Corporation Register of 
Shipping and Aircraft. 

STEVENSON, JORDAN AND Harrison, Ltd., 
management engineers, announce that they have 
removed their offices from 324, Australia House, 
Strand, London, W.C.2, to 30, Windsor House, 
46, Victoria Street, London, 8.W.1. 

Tue MINISTER OF FUEL AND POWER announces 
that, consequent on the resignation of Dr. E. W. 
Smith from the post of Director of Gas Supplies at 
the Ministry of Fuel and Power, he has appointed 
Mr. George Evetts as Gas Adviser to the Ministry. 

Mr. Francis W. Rows is joining the board of 
Kryn and Lahy (1928), Ltd., of Letchworth, as 
managing director on April Ist. Mr. Rowe until 
recently was on the board of David Brown and 
Sons (Huddersfield), Ltd., and was general manager 
of their Penistone works. 

Mr. D. A. Russert, M.I. Mech. E., who, since 
April, 1940, was personal engineering assistant to 
the chairman of the London Electric Wire Company 








and Smiths, Ltd., has recently resigned to bec 
chairman and managing director of the Bese 
Engineering Company, Ltd. 

Tae Ministry oF Suppty, IRON AND Sregy, 
ConTROL, announces that Mr. N.' L. Goodchild 
Director for Pig Iron, has also been appointed 
Director for Electrodes. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week eceding 
the meetings. Tis ail suet Ee eae ded raat ts ead 
the meeting is to be held should be clearly stated. 


Fuel Luncheon Club 
Thursday, March 25th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Address by Sir John 
Dalton. 12.40 for 1.10 p.m. 
Institute of Transport 
Tuesday, March 23rd.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. “ The 











Ada ion of Wartime Air Transport to Post- 
Needs,” C. E, W. Duley. 1.15 p.m. 5 
Institution of Chemical Engineers 


Friday, March 26th.—Royal Technical College, Glasgow. 
“Multiple Effect Evaporation in t Sugar 
Industry,” D. M. Semple. 7.15 p.m. 


Institution of Civil Engineers 

March 20th.—Yorxksurre Assoc.: Hotel 
Metropole, Leeds. ‘“‘ Post-war Technical Educa- 
tion,” Professor C. E. Inglis. 2.30 p.m. 

Saturday, March 27th.—N.W. Assoc.: ineers’ Club, 
Albert Square, Manchester. ‘Tunnel Linings, 
with Special Reference to a New Form of Rein- 
forced Concrete Lining,” G. L. Groves. 2.30 p.m. 


Institution of Electrical Engineers 

To-day, March 19th.—MEasUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Standardi- 
sation of Integrating Electricity Meters,” C. W. 
Bridgen. 5 p.m. 

Wednesday, March 24th—S. Miptanp Stvupents’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. “ Foundations of 
Line Telephony,” 8. P. Roper. 6.30 p.m. 

Thursday, March 25th.—Savoy Place, Victoria Embank- 
ment, W.C.2.  ‘‘ Engineering Economics,” Sir 
Frank Gill. 5.30 p.m. 


Institution of Engineers-in-Charge 
Saturday, March 27th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘ Waste Heat Recovery, with 
Special Reference to Internal Combustion Engines,” 
Engineer Lieut.-Commander A. J. Elderton. 
2.30 p.m. . 
Institution of Locomotive Engineers 
Wednesday, March 24th:—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ The Counter 
Pressure Brake Method of Testing Locomotives,” 
T. Robson. 5.30 p.m. 


Institution of Mechanical Engineers 

To-day, March 19th.—Storey’s Gate, Westminster, S.W.1. 
‘* The Position and Development of the Gas Engine,” 
J. Jones. 5.30 p.m. 

Thursday, March 25th.—S. Wares Brancn: South 
Wales Institute of Engineers, Park Place, Cardiff. 
** Research on Materials and Engineering Design,” 
J. 8. Caswell. 3 p.m. 

Saturday, March 27th.—LONDON GRADUATES: Storey’s 
Gate, Westminster, S.W.1. ‘* Military Mechanisa- 
tion and the Royal Electrical and Mechanical Engi- 
neers,” Brigadier C, M. Bostock. 3.30 p.m.— 
WestTERN Brancu: Merchant Venturers’ Technical 
College, Bristol. ‘* Mechanical Aids to Wartime 
Training,” H. E. Dance. 2.30 p.m. 

Institution of Production Engineers 

Saturday, March 27th.—The University, Brownlow Hill, 
Liverpool. ‘“‘ Defects in Steel: Their Causes, 
Detection, and Consequences,” R. W. Bailey. 
2.30 p.m. 

Junior Institution of Engineers 

To-day, March 19th.—39, Victoria Street, 8S.W.1. “ Air 
Treatment in Industry,”” M. R. Morton. 5.30 for 
6 p.m. 

Manchester Association of Engineers 

Saturday, March 27th.—Engineers’ Club, Albert Square, 
Manchester. “Substitute Materials,” G. E. 
Windeler. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, March 26th.—Mining Institute, Newcastle- 
upon-Tyne. ‘‘ Modern Heat Insulating and Deck- 
ing Materials,” Dr. E. Griffiths and J. Hickman. 


6 p.m, 


Saturday, 


Royal Society of Arts 
Monday, March 22nd.—John Adam Street, Adelphi, 
W.C.2. “Coal and Ash-handling Plant,” J. F. R. 


Mitchell. 1.45 p.m. i 
Monday, March 29th,—John Adam Street, Adelphi, 
W.C.2. “The Mechanical Equipment of the 
Turbine House,” F. Shakeshaft. 1.45 p.m. 
Sheffield Metallurgical Association 
Saturday, March 27th.—198, West Street, Sheffield. 
“The Spectrochemical Analysis of Segregates, 
Dr. Convey. 2.30 p.m. 
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A Seven-Day Journal 


A Four-Year Plan and Industrial 
Advance 


In his broadeast address on Sunday evening, 
the first since his recovery from illness, Mr. 
Winston Churchill, the Prime Minister, outlined 
a Four-Year Plan, which, he said, seemed to be 
the right length for the period of transition and 
reconstruction which would follow the downfall 
of Hitler. That plan, he stated, would cover five 
or six large measures of a practical character, all 
of which would have been the subject of pro- 
longed, careful, energetic preparation before- 
hand, and would fit together into a general 
scheme. ‘They would include national com- 
pulsory insurance, the abolition of unemploy- 
ment, the maintenance of agriculture, an 
extended educational system, the stabilisation 
of values, and opportunities for private as well 
as extended State enterprise. In the stress of 
war, Mr. Churchill went on to say, we had 
learnt much about production, and our methods 
had vastly improved. Mass production had 
been forced upon us and the electrification of 
our industry had been increased 50 per cent. 
When the fetters of wartime were struck off, 
and we turned free hands to the industrial tasks 
of peace, we might be astonished at the progress 
and efficiency which we should find suddenly 
displayed. The ceaseless improvements in the 
wireless industry and radiolocation, as applied 
to the arts of peace, would employ the radio 
industry. Striking advances were open for both 
gas and electricity as the servants of industry, 
agriculture, and the cottage home. Other 
important avenues were civil aviation, forestry, 
and transportation in all its forms. Here in 


* these few examples were gigantic opportunities 


which, if used, would, in turn, increase our power 
to serve other countries with the goods they 
would want. Our own effort must be supported 
by international arrangements and agreements 
more neighbourlike and more sensible than 
before. We must strive to secure our fair share 
of an augmented world trade. ; 


Proposed Glasgow Chair of Aviation 


In the course of an address given to the 
students of Glasgow University last week, in 
the capacity of his office as President of the 
University Dialectic Society, Sir Patrick Dollan 
put forward the proposal that a Chair of Avia- 
tion should be established in the University of 
Glasgow. The West of Scotland, Sir Patrick 
thought, was bound to become a great centre 
for in tional aviation after the war, and 
there would be plenty of opportunities for 
young engineers to develop their talents in 
design, construction, and equipment, and 
become experts in navigation and other services. 
The University, he suggested, should take the 
lead in that training, and he proposed that the 
shipbuilding and engineering industries and 
others interested should subscribe at least 
£50,000 in order to endow a Chair of Aviation. 
Glasgow would thus be given the opportunity 
to become as famous in the design and con- 
struction of aircraft as it now was in shipbuild- 
ing and engineering. Those two industries, he 
thought, would find aviation a useful supple- 
ment, and they should prepare for the develop- 
ment by helping the University to organise the 
necessary training. The University of Glasgow 
would thus become the first with a department 
for aviation, which could work in co-operation 
with the engineering and shipbuilding sections, 
with which it would have much in common. 


The Severn Barrage Scheme _ , 


In the House of Lords on Wednesday, 
March 17th, Lord Brabazon called attention 
to the possibility of tidal harnessing for the 
generation of electric power, and, in particular, 
to the recommendations of the report of the 
Brabazon Committee on the Severn Barrage of 
1933. Lord Brabazon said that a million horse- 
power was available for the good of the country 
people and for towns and industries, and pointed 
out that the price of coal had risen since that 
report was made. He was supported by Lord 





Bledisloe, who lives in the area, who said that 
even if millions had to be expended on the 
scheme it would in the long run be in the 
national interest, and would enable a number of 
lucrative industries to be established, which 
to-day could not be established because of the 
cost of power. In the opinion of Lord Sempill 
the potential power the Severn barrage scheme 
would bring into the country would be 
equivalent to the addition of seven million men. 
In his reply, Lord Templemore said that the 
scheme required so much capital that it must 
inevitably compete with other claims on our 
national resources. It was a long-term project, 
and it would be unwise to embark upon it until 
there were clearer indications of what was 
likely to be the level of post-war prices. He 
had authority to say, however, that the report 
of the Brabazon Committeé would be con- 
tinually in the mind of the Government in 
connection with problems of fuel and power 
production and utilisation in the post-war years. 


Engineering Wages 

On Monday, March 22nd, the National 
Arbitration Tribunal made its award on the 
wage claim of the engineering trade unions, 
which it heard on Thursday last, March 18th. 
The claims of the unions and the counter-pro- 
posals of the employers were summarised in our 
Journal note of March 12th, and are as follows : 
The unions asked for an all-round increase of 
lls. a week in wages, and an increase equal to 
33 per cent. of the wages of all plain time 
workers, with a restoration of the overtime, 
night shift, and Sunday work conditions to 
what they were before June, 1931. To this 
claim the employers put forward a counter offer 
of 6s. a week to all plain time workers, with a 
variation of the lower-paid piece workers, and 
a consolidation of 20s. of the war bonus in the 
base rate wages. The award of the Tribunal 
provides for a consolidation of 20s. of the bonus 
in the basic rates of both plain time and piece 
workers. An addition of 6s. a week is awarded 
to plain time workers, bringing their revised 
bonus to 21s. 6d. per week, while the revised 
bonus of the piece-rate workers will be 13s. 6d. 
It is further provided in the award that piece- 
work prices and bonus or basis times are to be 
so adjusted that it will be possible for a work- 
man of average ability to earn at least. 274 per 
cent. over the time base rates, as provided by 
the award, excluding the national bonus. This 
represents an increase of 2} per cent. over the 
present minimum standard for piece-rate earn- 
ings. The award will not operate to reduce 
existing rates of the workers who are in receipt 
of rates higher than those provided by the 
award. The award has full effect from the 
beginning of the first. full pay period following 
Saturday, March 20th. In our Journal note 
of March 5th we mentioned that in putting 
forward their counter offer, the federated em- 
ployers felt that they had made a statesmanlike 
contribution to a national problem by trying 
to increase the minimum standards of the 
industry for both time and piece workers. 
That basic principle seems to have been accepted 
by the Tribunal. 


Science and the Citizen 


Durine Saturday and Sunday last, March 
20th and 21st, the British Association, through 
its Division for the Social and International 
Relations of Science, arranged a Conference on 
“* Seience and the Citizen,’’ which was held at 
the Royal Institution, Albermarle Street, 
London, W.1. Sir Henry Dale, the President 
of the Royal Society and Director of the Royal 
Institution, presided at the opening meeting 
and read a welcoming m from Sir John 
Anderson, the Lord President of the Council. 
In his address, Sir Henry said that we had 
moved, though without any general awareness, 
far into an area in which the discoveries of 
science had become an essential constituent of 
the common fabric of every-day life, an era in 
which some knowledge of science had become a 
necessity of any reasonable civilised life. 





Nothing would suffice, he went on to say, short 
of such a recasting of our schemes of education 
as would give to science its proper and central 
place at every stage in elementary, secondary, 
university, and adult education. Sir Lawrence 
Bragg, who spoke on the exposition of science, 
said that scientists were often accused of being 
too technical in their presentation of their 
subject. The main trouble, he thought, was 
that science had not been regarded as an essen- 
tial part of a balanced education. That was 
particularly so with regard to the great public 
schools. Professor J. A. Lauwerys suggested 
that the part played by museums in education 
had been neglected. He said that our national 
museums were second to none in the world, and 
200 others were good, but the remaining 600 
were junk shops. He put forward the pro- 
posal that as part of the post-war rebuilding 
programme a civic centre should be put up in 
the middle of each city, and in one of the most 
important buildings there should be a museum 
of science. In the afternoon session the func- 
tions of the radio and cinema in their relation 
to science were considered, and Sir Allan Powell, 
of the B.B.C., dealt with these subjects. On 
Sunday Professor J. L. Myres presided at a 
session dealing with science as a humanity, 
and Mr. W. E. Williams, Director of the Army 
Bureau of Current Affairs, dealt with discus- 
sion groups in the Army, and suggested their 
extension to factory life. In the afternoon Sir 
Richard Gregory, the President of the Asso- 
ciation, considered the subject of “‘ Science and 
the Press.”” He said that the public was ready 
to take an active interest in the impact of science 
upon social conditions and its relation to life 
and labour. If the present Conference was to 
lead to the establishment of a kind of university 
extension movement, with particular reference 
to science and social values, it would mark the 
beginning of a new era of constructive co- 
ordination of progressive scientific knowledge 
with changing social needs. 


* International Trade Agreements 


In the course of a thoughtful address which 
was given before the American Chamber of 
Commerce, following a luncheon at the Con- 
naught Rooms on Tuesday, March 23rd, Sir 
Raymond Streat, the Chairman of the Cotton 
Board, Manchester, outlined a plan for post-war 
international trade agreements in two parts. 
Business organisations in this country, in 
America, and in other countries could, he 
suggested, render a great service if they would 
build up international confidence by declaring 
that they endorsed the three principles of the 
international indivisibility of prosperity, of 
expansion for all, and success for all. Five 
special factors—transition from war to peace, 
structural changes in the place and means of 
production, unequal competition, the magnified 
danger of post-war boom and slump, and the 
impact of scientific progress—demanded that 
mechanism must be contrived to permit and 
facilitate jal measures to cope with them. 
He (Sir Raymond) envisaged a universal system 
of post-war trade agreements, eaeh arranged 
in two parts. In Part I the treatment of all 
commodities not affected. by these special 
factors should be laid down. The treatment 
might consist of straightforawrd tariff rates 
to be fixed after direct negotiation between the 
two countries making the agreement. In 
Part II the treatment would be quite different. 
In that section problem commodities would be 
dealt with and treatment might include volume 
control, price control, buffer stocks, lend-lease 
exchanges (while the lend-lease principle still 
lasted), or any other special arrangement by 
exceptional tariffs or otherwise, which circum- 
stances might require. As time went on he 
thought that commodities in Part IT would be 
progressively transferred to Part I, or in special 
instances the reverse action might be needed. 
The plan, he concluded, had the advantage 
that it was a workable compromise between the 
best theory on the subject and the hard facts 
of the economic and political position. 
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SURGE SHAFT OF OBERHASLI POWER SCHEME 


(For description see opposite page) 
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Oberhasli Hydro-Electric Power Scheme 


No. IV—(Continued from page 229, March 19th) 


a principle, the surge chamber arrange- 
ments, Which are shown clearly in the 
accompanying drawings, Figs. 17 and 18, 
reproduced on the opposite page, consist of an 
inclined shaft, which is a continuation of the 
pressure shaft at its upper end, and a vertical 
surge shaft, having a diameter of 8-50 m., 





FIG. 19—-SURGE CHAMBER 


which connects with an upper surge chamber. 
The vertical shaft forms the principal part of 
the surge damping arrangement, and a lower 
surge chamber, such as is sometimes used, is 
not needed. 


THe SurRGcE CHAMBER. DESIGN 








The particular arrangement we are about 


FIG. 20—SURGE SHAFT UNDER CONSTRUCTION 


to describe is original in that the vertical 


surge chamber is connected at the bottom| P 


with the delivery tunnel through a throttling 
device consisting of a number of bars or 
segments. By this means the water 
in the inclined extension of the pressure 
shaft is not freely connected with that 
in the surge shaft, 
and the water in 
the surge shaft 
follows the  varia- 
tions of level in the 
inclined shaft only 
with a considerable 
amount of lag. The 
amount of lag is such 
that the difference of 
pressure head in the 
two shafts may rise 
with maximum pulsa- 
tions, as high as 25 m. 
With this particular 
design the vertical 
surge shaft can serve 
equally well the 
hydraulic conditions 
which are set up when 
a turbine is shut down 
or started up. It avoids 
the use of an upper and 
lower surge chamber, 
an arrangement often 
adopted, and thus 
makes double use of 
the volume of water in 
the shaft, which forms 
a particularly valuable 
solution of the problem 
with which the 
designers were faced. 
The provision of a 
vertical surge shaft, 
having a large area, has the further advantage 
that for hydraulic conditions between the 
two extremes, such as when the equalising 
weir at Handeck is lowered, there is always 
a large surface of water available for the 
damping of the pulsations, whereas when an 
upper and lower surge chamber are used, this 
only occurs under extreme conditions of 








water level. Further, the connecting of the 
surge shaft with the delivery tunnel through 
a throttling device has the added advantage 
that any pulsations of water which do occur 
can be reduced both in their amplitude and 
duration, an advantage which is not always 
resent in other solutions of the problem. 
The unthrottled inclined shaft forming a 
continuation of the pressure shaft at its 
upper end provides a good means of prevent- 
ing the communication of impact stresses to 
the pressure shaft. The danger of impact 
stresses reaching as high as the buckling 
stress of a pipe, which has been noted in 
other installations, cannot take place here, 
as a level of free water is provided quite near 
to the pressure parts of the system, and no 
important negative impact stresses can arise. 
The design described, which was prepared 
by the engineers of the Oberhasli company, 
was, as regards its actual operating con- 
ditions, investigated and tried out in model 
experiments, which were carried out by 
Professor Dr. Meyer-Peter in the hydraulic 
testing laboratories of the E.T.H. at Ziirich. 
They showed that the calculations made 
were correct, and, further, that the surge 
chamber arrangement was able to cope with 
all possible conditions of working; while, 
finally, any variations in load at the power 
station do not set up periodic pulsations in 
the system. 


_ CONSTRUCTION AND PROGRESS 


In the engraving reproduced in Fig. 19 we 
show an interior view of the surge chamber, 
which was taken just before the actual work 
of reinforcing was begun. The top of the 
vertical surge shaft will be seen in the centre 
‘of the picture, and on the left is the end of 
the upper adit.. It may be noted that an 
overhead crane is provided. It has a designed 
lifting capacity of 10 tons. The crane 
girders are mounted at a height which is 
above the highest possible level of water in 
the chamber. In addition to lifting the 
reinforcing sections for the vertical shaft, 
the crane also served to transport the con- 
crete and other materials used. The surge 
chamber also houses the driving mechanism 
for the power-operated flap valve, which is 
placed near to the throttling elements at the 
base of the vertical tunnel, and at the head 
of the connecting tunnel, which, with its 





9 per cent. slope, joins the pressure shaft. 





FIG. 21—PLATING OF SURGE SHAFT 
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The valve is operated through a shaft having 
a length of 60 m., and the driving mechanism 
is remote-controlled and fully automatic in 
its action. The design of this valve and its 
characteristics as regards opening and closing 
were the subject of careful experimental 
work, which was carried out in the hydraulic 
testing and research laboratories at the 
E.T.H. in Ziirich. In order that no danger- 
ous impact stresses may be communicated 
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material was transported by the cable rail- 
way and the aerial ropeway to the dump at 
Urweid. 

The construction of the vertical surge shaft, 
with its diameter of 8-5 m. and its height 
of 60 m., involved a good deal of work in 
excavation, reinforcement, and concreting. 
The work proceeded as follows :—A vertical 
shaft, with a cross section of 6 square metres, 





Type 90 a — 
e280 i : ; 


was first driven in an upward direction, until 


















of two main sections, an inclined shaft 
1094 m. in length, with an average gradient 
of 60 per cent., and a flatter section 
817 m. in length, with a gradient of 12-3 per 
cent. The upper part of the shaft, from below 
the surge chamber, has a general diameter of 
2:6 m., which is reduced to 2:4 m. at the 
lower part of the inclined section, and con. | 
tinues with that diameter to the distributing 
pipes for the turbines. At the maximum flow 


“ 


SURGE CHAMBER 
Lo o\ir 



































R.. 











12,34 % 








FiG. 22—PROFILE 


to the water in the delivery tunnel, the valve 
is designed to close according to a well- 
defined law, which was first calculated and 
then confirmed by model experiment. 
Behind the surge chamber and above it— 
see Figs: 17 and 18, page 244—and at the 
top of the extension to the inclined pressure 
shaft is the winding hut, with its 54-ton 
haulage gear. This served for lowering the 
reinforcing pipes into the pressure shaft— 
see Fig. 24. On the completion of the work, 
the haulage gear was retained, and it serves 
to operate the inspection car, which is used 
when examining the pressure shaft. The 
winding hut has an. upper opening which 
leads by steps to the trial adit to which we 
have already referred in an earlier article. 
This tunnel also acts as a ventilating shaft. 
It is connected with the winding station at 
the top of the inclined cable railway from 
Urweid to Kapf, and so provides an entrance 
to the surge chamber and the surge shaft. 
The work of construction was begun b 
driving the upper and lower adits, whic. 
were dimensioned so as to allow for the trans- 
port of the — oe material, The upper 
adit has an area ‘of 11-2 square metres, 
while the lower adit is 3-7 m*.in section. The 
position of these excavations are shown in 
the drawings reproduced on page 244. The 
upper adit has a length of 103 m., and it is 
served from the terminal station of the cable 
railway and ends in the surge chamber. 
About a third of the length along the adit a 
closing door is provided. The lower adit, 
which also starts at a station on the cable 
railway, is forked at its inner end, one shaft 
leading to the delivery tunnel and the other 
coming out at the base of the surge shaft. 
This section of the adit was used for the trans- 
port of the broken rock, during the excava- 
tion of the vertical shaft, and carrying in 
the concrete for the shaft. The waste 


the surge chamber was reached. The shaft 
was then opened out to the 8-5 m. diameter 
ready to receive the steel reinforcing plating. 
This was done from the top to the bottom, 
so that the broken rock could be removed 
from below through the lower adit, as pre- 
viously described. The reinforcing work and 
the concreting were carried out in stages from 
the top of the shaft to the bottom. By this 


means a high wall of loose rock was avoided, 
and with it the possible danger of rock and 
stones falling on the men while they were 
working. The thickness of the reinforcing 
rings varies from 8 mm. at the top of the 
shaft to 12 mm. at the bottom. 


Tue PressuRE SHAFT 
We now pass to the design and construc- 





tion of the pressure shaft which consists 








Fic. 23—Test Pirzk IN MAKERS‘ 





Seam Sci 


AND DETAILS OF PRESSURE SHAFT 


of 36 cubic metres per second, the respective 
velocities of water in the two sections of the 
shaft are 6-8 m. and_8 m. per second. 


Tests MADE IN THE RIESETEN ADIT 


In addition to the tests which were made 
for the different tunnel profiles and finishes, 
which were adopted for the delivery tunnel 
and were referred to in our issue of March 





19th, some interesting tests were made in 
1939 on a steel pipe embedded in concrete, 
which served as a basis for the design of the 
pressure shaft and its reinforcement. This 
test pipe, a view of which, assembled in the 
shops of Escher Wyss at Ziirich, is repro- 
duced in Fig. 23, was built and concreted 
into a special section of the Rieseten adit, 
having a gradient of 10 per cent. The test 
pipe had a length of 12 m., a diameter of 
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2:2 m., and a wall thickness of 10 mm. In 
the tests which were carried out a maximum 
pressure of 150 atmospheres was reached, 
which is about 2} times the pressure at the 
bottom of the Innertkirchen pressure shaft. 
Even with that very high pressure there was 
no damage to the reinforcing metal. Tests 
also included the raising of the pressure to 
about the yield point of the material. It was 
ascertained that the share of the rock cover- 
ing, in taking up the stresses due to water 
pressure, was at least 130 atmospheres. This 
confirmed that it was capable of withstand- 
ing, itself, at least double the total water 
pressure in the Innertkirchen pressure shaft. 


REINFORCING PLATING, MATERIALS, 
AND TESTS 


In the main sections of the pressure shaft 
the thickness of the reinforcing plate increases 
from 12 mm. to 20 mm., but at the lowest 
point, where the distributing pipes to the 
turbines are placed, that’ thickness reaches 
46 mm. It will be recalled that circum- 
stances connected with the World War made 
it necessary to obtain the plate for the 
reinforcing pipes from the United States of 
America. The breaking strength of the 
material delivered varies between 4300 kilos. 
and 4800 kilos. per square centimetre, and 
the extension at the breaking load between 
22 and 28 per cent. In a test pipe, having a 
diameter of 1-50 m. and a thickness of 
16 mm., the extension of the circumference 
or diameter of the pipe was 12-5 per cent. 

Taking the Innertkirchen pressure shaft 
on a basis of 2:40 m. diameter, it was calcu- 
lated that a possible value of 30 cm. might 
be expected for the total extension in length 
of the pipe, while for .a pressure of 100 
atmospheres, according to previous experi- 
ments, an increase of the diameter of the pipe 
by about 2 mm. had to be reckoned with. 

The great advantage of a pipe embedded 
in rock, as compared with a similar pipe laid 
over the ground, is shown in the saving in 
reinforcing material, which was particularly 
important in the present circumstances. 
Thus, in the case of the Etzel power station, 
6300 tons of reinforcing steel were: needed, 
whereas for Innertkirchen, with a higher 
pressure, a practically similar length of pres- 
sure shaft, and for the same amount ‘of water 
flow, only 1300 tons of reinforcement was 
needed, less than one-third of that required 
for the Etzel scheme. What is technically 
more important is the greater factor of 
safety which the rock-embedded pipe gave. 


BUILDING PROGRESS 


From the drawing reproduced in Fig. 22, 
it will be seen that the three adits used for 
the pressure shaft are—Rieseten, with a 
length of 350 m. and an area of 6-85 square 
metres ; Mittelegg, with a length of 230 m. 
and a section of 3-6 square metres; and 
Schratten, 385 m. in length and 3-5 square 
metres in section. The upper adit at 
Schratten is connected by a horizontal road 
with an intermediate station of the inclined 
cable railway. That at Mittelegg has its 
own aerial ropeway down to Urweid, while 
the Rieseten adit is served by an accommo- 
dation road. The actual excavating work 
began in the late summer of 1940 at each of 
the three adits, and also from the power 
station end, with headings having a sectional 
area of about 4 square metres. In the steep 
sections, some of them having a gradient of 
60 per cent., it was necessary to arrange 
bunkers in which the excavated rock could be 
temporarily stored, until it could be taken 
away by wagons operating on a ropeway. 
The bunkers and the roller wheels for guiding 


shaft such arrangements were found to be 
unnecessary. In spite of the difficulties met 
with in driving tunnels into these steep parts, 
the work was quickly done. After opening 
out to the final section, which took place 
from the top downwards, the rails for 
transport were laid, and between them was 





FIG. 24—LOWERING A REINFORCEMENT 
SECTION 


made the groove for concreting, in the centre 
of the rails. In general, the forecast given 
by the trial borings in the Innertkirchen 
granite proved correct. In parts it was 
strongly fissured and carried some water. 


in the Rieseten adit, and amounted to about 
30 litres per second. 

The first sections of reinforcing pipe arrived 
on the site during the summer of 1940. 
They were in lengths of from 10 m. to 12 m., 
and were intended for that part of the shaft 
above the Rieseten adit. They were lowered 
into position from the water chamber by the 
haulage gear already mentioned. In the 
lower part of the pressure shaft all the 
reinforcing pipes were passed through the 
Rieseten adit, and work was begun imme- 
diately above that point at which the pres- 
sure pipe branches into the several distribut- 
tion mains which connect with the turbines. 
In both sections of the shaft the erection 
took place from the bottom towards the 
top. Fig. 24 shows one of the pipe sections 
being lowered into position. The front edge 
is supported on rollers, while the back edges 
are provided with guide shoes, which, as 
shown in the drawing, at the bottom right- 
hand side of Fig. 22, engage the tops of the 
rails. In the steeper parts of the shaft, two 
sections of the piping were dealt with at once 
for the assembling and final concreting. The 
concrete was introduced by the groove in the 
bed of the shaft and allowed to flow directly 
behind the back of the pipe. In the flatter 
parts of the shafts each section of pipe was 
erected separately, and was afterwards con- 
creted. The concrete was injected by means 
of a concrete pump by a similar method 
to that used in the construction of the 
delivery tunnel. Vibratérs like those em- 
ployed in lining the. delivery tunnel were 
used, and these were welded on to the pipe, 
and gave good results. Pressure grouting 
was used in order to fill completely all the 
hollow spaces which were found and the 
rock clefts in the neighbourhood of the shaft. 





The largest amount of water was met with 


(To be continued) 








URING the year 1908 there was con- 

structed at the Derby works of the old 
Midland Railway a somewhat unique design 
of locomotive. This engine, of the 2-6-2 
wheel arrangement with its six-wheeled 
tender, was to the design of, and was patented 
by, Mr. (afterwards Sir) Cecil W. Paget, then 
works manager, under Mr. R. M. Deeley, the 
Chief Mechanical Engineer. 





The engine had eight single - acting 





Working Pressure 
180 Lb. Sq. in. 


Links in the History of the Locomotive 


By J. CLAYTON 


features of the Willans’ stationary engine to 
the locomotive used on railways. 

The single-acting cylinder with its ‘no 
reversal of thrust ’’ particularly appealed to 
him, as did also the short, stroke, simplifying 
the balancing, while multiple cylinders 
reduced the condensation losses by dividing 
the temperature drop amongst them. He 
adopted the very moderate wheel diameter 
of 5ft.. 4in., believing that this would be no 
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cylinders, 18in. diameter by 12in. stroke, 
with rotary steam admission valves. While 
studying at Pembroke College, Cambridge, 
Cecil Paget had been impressed by the prin- 
ciple and success of the Willans’ engine, sets 
of which had been installed in the power 
station supplying electric current for use in 
the Derby works. From this he probably 





the ropes were spaced at intervals of about 
50 m. In the flatter section of the pressure 





conceived the idea of applying the good 


9"Firebrick 










Fic. 1—BOILER OF PAGET'S MULTI-CYLINDER LOCOMOTIVE 


bar to high speed and, indeed, on one of the 
test runs the engine attained a speed of 
82 m.p.h. with its train. 

In order to obtain quick admission of 
steam to the cylinders he applied himself to a 
design of rotary valve, one to each set of four 
cylinders. This valve only controlled the 
admission, the exhaust occurring through 
ports in the cylinder barrel at the end of the 
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piston travel, similar to,the Willans’ and other 
engines. 

Paget was a most conscientious man and, it 
should be said, never allowed his work on and 
trials of the engine on which he had set his 
heart to interfere with his duties on the 
Midland Railway. In consequence the actual 
running trials of his engine were always 


55 square feet of grate area, with the fire-bars 
arranged in zigzag form so as to facilitate 
more active combustion of the fuel. The 
tubes were of the French “ Servé’’ form, 
2in. outside diameter by 3}in. pitch. The 
form of the boiler was as illustrated by 
diagram Fig. 1, and some question arose as 





to whether the direct-stayed portion over 
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FiG. 2—CYLINDER AND VALVE CASTING 


carried out at week-ends, which earned for it 
the sobriquet of the “ Sunday Chronicle.” 
He was a great believer in simplicity of con- 
struction and avoided complication wherever 
possible. For instance, there were no spring 
links, hangers, or pins, as generally used, the 
bearing springs being above the axle-boxes 
with their ends carried in shoes and sockets 
attached to the main frames, which were 
outside the wheels. The cranked axles 
of the driving wheels were of “‘ bent” con- 
struction, made by Rixon, of Sheffield, who 
at that time made a speciality of this form, 
thus avoiding the usual elaborate forging so 
common in those days for crank axles, but 
which are to-day almost always built up. 
The original design of the engine embodied 
a boiler having a circular corrugated rolled 
cylindrical steel fire-box, as he was anxiousalso 
to simplify the boiler and fire-box construc- 
tion and,especially to reduce the maintenance 
necessitated by the use of copper fire-box 
water space stays of what was then orthodox 
practice. For this type of fire-box he later 
substituted a form of fire-box furnace made 
by the use of fire-bricks, 6in. thick on the 
sides, front, and back of the fire, thus elimi- 
nating all narrow water space legs and 
leaving only the tubes, tube plate, and fire- 
box roof, in which the fire could, by con- 
vection and radiation, make contact with the 
water in the boiler. Being a keen running 
man, Paget appreciated the advantages of 
ample boiler power and provided a boiler of 
liberal proportions. Its barrel was 6ft. 8in. 
diameter at the front and the fire-box had 





the fire-box would deform or collapse under 
pressure. It was decided, therefore, to build 
this portion and test it to destruction by 
hydraulic pressure. This proved not only a 
most interesting and instructive experiment, 
but showed conclusively how good were the 








excellent and satisfactory were the workman. 
ship and the design. The hydraulic test 
pressure of 270 lb. per square inch was passed 
safely and without any sign of leak so the 
water pressure was continued until at about 
500-550 lb. pressure the seams adjoining the 
flat surfaces began to leak badly and gradually 
opened with each increment of pressure unti! 
it became impossible to raise the pressure 
any higher. Very little deformation in the 
form of the shell occurred during the test and 
no defects of any kind developed. As normal 
pressures were restored the leakage ceased 
gradually. It was therefore decided to pro- 
ceed with the construction of the boiler as 
designed and tested. The portion of shell 
tested was not used in making the boiler, as 
it was felt that the severe test to which it 
had been subjected might have strained 
some portions beyond the elastic limit of the 
material. 

In the original design of the engine the 
rotary distributien valves were placed 
vertically between the cylinders and con- 
tained in the same casting. Many tests were 
carried out with this form of valve to ascer- 
tain the tightness and the amount of power 
required to drive, as well as the amount of 
wear. The engine as finally designed and 
built had the valve placed on the centre line 
of the engine in plan, horizontally above the 
cylinders and integral with the same casting, 
as shown in Fig. 2. This position simplified 
the drive by using a through shaft from the 
epicyclic train of gearing under the footplate, 
which included the “ reverse ’’ mechanism, 
all being self-contained in an oil-tight casing. 
This train of gears was arranged in a similar 
manner to the differential gear used in motor- 
cars (known as the “Starley,’ differential, 
to enable the wheels to revolve independently 
when negotiating curves or corners), being 
driven by the cross shaft with cranks on each 
outer end, which in turn derived motion 
from extensions of the trailing coupling-rods. 

The cylinder steam chest was circular, 
10in. bore, and in it there turned a steam- 
tight fitted sleeve liner of phosphor-bronze, 
2in. thick, in which ports were formed in 
order to provide a means of varying the cut- 
off point of the steam fed into the cylinder 
by the valve. This liner was smoothly 
bored, 84in. diameter, to receive the valve in 
the form of a cast iron split bush fitting 
therein. The valve, being split, was forced 
open by the steam pressure on its inside, thus 
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Fic. 3—DIAGRAM OF CRANKS, CYLINDERS, PISTONS, AND VALVES 
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mentioned, the valve was driven by the 
revolving shaft through its centre, on which 
was mounted a keyed sleeye having dogs 
engaging suitable projections cast on the 
inside of the valve. 

The cut-off liner was controlled and 
adjusted by a special shaft and pinions 
actuated through racks by a steam and 
hydraulic cylinder, as used for the well- 
known locomotive steam reverse gear. 

Reverse was effected, as already stated, by 





gearing which was controlled bya vertical hand 
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NOTE. Arrow “A” Shows Forward Valve Direction. 
Arrow “8” Shows Direction of Liner to Cut-off. 
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Packing 


cut-off liner had two sets of ports through it, 
four on each side, each set feeding respec- 
tively the left and right-hand port of the 
cylinders. By turning the liner it was 
possible to vary the number of ports open to 
steam according to the cut-off required ; 
thus, with all liner ports open to steam cut-off 
was 75 per cent. stroke; three liner ports 
open to steam, cut-off was 59 per cent. 
stroke; two liner ports open to steam, 
cut-off was 42 per cent. stroke ; one liner port 





open to steam, cut-off was 25 per cent. stroke. 





unnecessary for him to cross the footplate. 
The water gauges were also both on the fire- 
man’s side. An especially good lookout was 
provided, so that both enginemen could see 
across the top of the boiler when observing 
the signals. The ashpan was arranged for 
dumping the ashes through an easily worked 
hopper, which could be flushed out with hot 
water readily from the footplate and so allay 
the dust. Special attention was given to the 
disposition of all the fittings and their handles 
in the most convenient positions for attention 
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FiG. 4—DESIGN OF ROTARY DISTRIBUTION VALVE 


operated screw, arranged beside the driver. 
This action turned the valve through 120 deg., 
thus altering its angular relation to the lay 
shaft and the ports through the cut-off liner. 
The diagrammatic plan, Fig. 3, shows the 
lay-out of the cranks, cylinders, pistons, and 
valves, with the sequence of steam events 
for one revolution. 

The rotary distribution valve described, 
proved difficult to keep steam-tight, with the 
result that steam leaking past it found its 
way into the opposite port and so to the 








It was possible also, in an emergency, to close 
all steam ports for braking purposes, though 
the use of this was never tested. This ability 
to close all steam entry into the cylinders 
also provided a means of shutting off steam 
in case of failure of the regulator or distri- 
bution valves. 

Other forms of rotary valve were pro- 
posed to get over the difficulty with the first 
type tried, but unfortunately for the engine 
and its further trials, Mr. Paget (as he then 
was) was appointed general superintendent 





and manipulation. The firing platform was 
carried from the engine and not from the 
tender, to add to the fireman’s comfort when 
firing, &c. The coal bunker on the tender 
was formed of a shape which assisted the fuel 
to shake down, to the fireman’s shovelling 
plate. The back of the fire-box and boiler 
were well lagged and a ventilator was pro- 
vided over the footplate to add to the men’s 
comfort. The smoke-box bottom was 
furnished with an ash hopper to ease the 
cleaning and emptying. All these and many 
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Total Weight of Engine Loaded 80 0 0 
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pistons on the compression stroke, causing 
as much backward pressure as forward. (In 
the ordinary engine, where the same valves 
also control the exhaust port, any leakage 
past the admission edge escapes to exhaust, 
causing little or no back pressure.) The form 
of rotary valve tried first on this engine was, 
as already stated, a plain cast iron cylinder 
with its port way divided into three by 
bridges, split in its length in the centre of the 
port, so that the steam pressure inside could 
expand it, causing it to fit steam-tight 
against the liner—see Fig. 4. The bronze 


Total Weight of Engine & Tender Loaded 122 18 2 


Total Weight of Tender Loaded 42 18 2 


5—DIAGRAMMATIC ARRANGEMENT OF LOCOMOTIVE 


of the Midland Railway and he became so 
engrossed in his new duties (including the 
establishment of train control) that nothing 
further appears to have been done with his 
engine. 2: 

In many other respects than those already 
mentioned the engine was noteworthy. For 
instance, the footplate amenities were espe- 
cially good. The fire-grate, being about 6ft. 
wide by 9ft. long, two fire-holes were pro- 
vided to facilitate the firing. Both injectors 
were arranged with all handles for manipu- 





lating on the fireman’s side, so as to make it 


other points were evidence of Paget’s desire 
to make the machine easy to work and 
handle efficiently by the enginemen, whose 
welfare was always his first consideration. 
Looking back over the years, and speaking 
quite impartially, the writer of these notes, 
who was closely associated with the design 
and construction of the engine, recalls how 
it was. suggested to Paget that, as a pre- 
liminary to proceeding with the entire loco- 
motive, one set of the cylinders should be 
first constructed complete with valves, 





cut-off and reverse gearing, frames and wheels 
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and crank axles, making a unit to be 
exhaustively tested under static conditions 
by steam in the works. This would have 
provided the oppertunity to try out the 
untried rotary valves, &c., and when these 
parts had been found satisfactory the loeo- 
motive could be completed and tried in 
service. 

This proposal unfortunately did not appeal 
to him, and he made it clear to those con- 
cerned that unless the engine was built com- 
plete for trial on the road he could not agree 
to proceed. 

Accordingly, in due course the order was 
given to proceed with the construction of the 
complete locomotive and tender. 

The actual running of the engine as built 
showed that it ran well and steadily at all 
speeds up to and over 80 miles per hour. It 
steamed freely and was satisfactory as regards 
management by the driver and fireman. 

The chief cause of failure was that the 
types of rotary valve tried all had the same 
defect, namely, after running at high speed, 
excessive leakage of steam occurred at the 
valve port edge, round the body of the valve, 
and into the opposite cylinders to those 
which were steaming. This was probably 
due to the heat generated by friction at high 
speeds causing distortion, the edges of the 
valve, at the port, curling inwards owing to 
the outside of the valve becoming hotter than 
the inside. : 

So it would seem that in the main the 
chief trouble was “ metallurgical,”’ and that 
in these days of more advanced knowledge 
on the subject of high-duty materials there 
would have been no difficulty in producing a 
valve and liner suitable to work on the rotary 
principle embodied in the “ Paget ” design. 








Foundry Developments in 
America 


Duginc 1942 the American foundry industry 
made important technical advances and 
also important contributions to the war 
activities. At the time when war was declared 


combined with two 3-ton Bessemer converters. 
Restrictions on civilian work at first caused a 
serious slacking of business, but managements 
adapted their facilities to the production of the 
classes of iron required for war work, developed 
new uses for grey iron in such work, or con- 
verted their plants for the production of steel 
or light metal castings. Malleable iron foundries 
were affected in the same way, but the industry 


demand for malleable castings has increased 
materially, and the substitution developments 
will be useful after the war. Shortage of metals 
hes been a difficulty for brass and bronze 


foundries, but they have converted their 
facilities for war work. There has been steady 
expansion of foundries for aluminium and 
magnesium castings, and iron and brass foundries 
are now making them, while new foundries 
are being built. Technical progress in this 
field has been an important factor in the pro- 
duction of aircraft and tanks. In a new plant 
designed for turning out aluminium cylinder 





the steel foundries were crowded with work 





sick 


and new foundries were being built. All these 
plants have been expanded or completed, and 
many iron and malleable iron foundries have 
been converted to the production of steel 
castings by the installation of electric furnaces 
or converters and the necessary heat treatment, 
so that the capacity has been practically 
doubled. The Detroit Grey Ironfoundry has 
a new steel foundry for triple mixing of steel, 
with four cupolas and two electric furnaces 





BAY OF RESCUE LAUNCH 


promoted much substitute work, so the war | call 


Air/Sea Rescue Launches 


WE illustrate herewith one of the latest high. 
speed launches used by the Royal Air Force for 
the rescue of airmen from the sea. These craft 
are stationed at various coastal bases and are 
ready day and night to dash out at a minute’s 

- The officer commanding the launch 
receives his initial instructions from base to 
proceed to a given spot and remains in constant 
touch with base until he makes contact with the 














heads at the rate of seventy-five per day the 


force soon became so proficient as almost to 
double this output. For many articles com- 
monly made of steel special grey iron castings 
are being substituted. During 1943 shortages of 
materials will increase and there must be more 
training of men and women to replace men taken 
into war service. 

















searching aircraft, when he is guided by means 








R.A.F. AIR/SEA RESCUE LAUNCH 


of radio phone or wireless to the actual position. 
At night floating torches, fireworks, &c., are 
used by the airmen to guide the launch to the 
spot. 

For getting the rescued airman aboard the 
launch, different methods are employed accord- 
ing to his condition. A weighted “ scrambling 
net ” or net ladder is thrown overboard so that, 
if uninjured, the airman can climb up to the 
deck. Should he be wounded, and provided 





CREW’S QUARTERS IN RESCUE LAUNCH 


the weather is suitable, a stretcher is lowered 
into the water, passed underneath him, and 
then hoisted on deck by a derrick. With this 
method some of the boat’s crew, wearing life- 
saving jackets, go overboard to assist him. In 
rough: weather it is usually necessary to lift 
an injured man by means of ‘a special hook, 
which is fastened to his harness. Immediately 
he is brought on board he is taken to the sick 
bay. This compartment, comfortably warmed, 
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is fully equipped with medical supplies, plenti- 
ful hot water, warm blankets, and complete 
changes of underclothing and uniforms. Hot 
soups or drinks, and nourishing foods prepared 
in advance of the rescue, are supplied from an 
elaborately furnished galley. During the return 
to base and hospital, if , injured men 
are cared for by a fully qualified medical 
orderly and nursing assistant. All the boat’s 
crew, incidentally, are trained in first-aid and 
resuscitation. On some occasions rescue cannot 
be effected, owing to darkness and difficulty of 
location, and the launch remains at sea during 
the night, resuming the search at dawn. Con- 
ditions at sea being often hard, accommodation 
is made as comfortable as possible, and there 





both of population and industry, in order to 
provide a freer, healthier, and more spacious life 
for their still numerous inhabitants. 

(3) That every town, large or small, must be 
surrounded by a belt of land devoted to agri- 
culture and to recreation—a belt varying from, 
say, 2 miles broad round a town of about 20,000 
people to a belt at least 20 miles broad round 
London itself. No new development, except 
under the most strict control, should be allowed 
to take place within such a green belt. 

(4) That a schedule should be made of all 
small towns capable of taking additional industry 
and population, and that plans should be made 
now for this intake. 

(5) That fifty to a hundred new towns, each 





ENGINE-ROOM OF RESCUE LAUNCH 


are ample sleeping quarters for officers and crew. 
The rescue service has already done notable 
work in saving the lives of many airmen, in 
some cases over 150 miles from the coast. 
Experience has enabled novel features to be 
introduced into these latest craft, which will 
give added efficiency to an already highly trained 
service. The boats have been designed and 
built by John I. Thornycroft and Co., Ltd. 








A Town Planning Charter 


In the course of an address to the Town and 
Country Planning Association on Thursday, 
March 18th, Mr. H. W. Healy, M.I. Mech. E., 
managing director of Parnall Aircraft, after a 
scathing criticism of London, said :— 

The evil results of non-planning and the good 
results of positive planning have been the sub- 
ject in the last few years of consideration by 
three expert committees— 

(1) The Royal Commission on the Distribu- 
tion of the Industrial Population, under the 
chairmanship of Sir Montague Barlow. 

(2) The examination of the problems of 
industry and rural life made by Lord Justice 
Scott and his Committee. 

(3) The examination of the problems inherent 
in a diversity of private land ownership made 
by Mr. Justice Uthwatt and his colleagues. 

These three documents are the background 
and the framework for a planning charter for 
Britain. 

It is greatly to be regretted, Mr. Chairman, 
that the Government has so far failed to provide 
this charter. The elements of such a charter 


are simple. Such a-charter would declare for 
certain positive lines of action. It would 
declare— 


(1) For a complete stop to growth, whether 
upwards or outwards, of London, Manchester, 
Live 1, Newcastle, Sheffield, Leeds, Glasgow, 
and all the other overgrown towns. 

(2) That these towns must be thinned out, 





with a population of 25,000 to 75,000 persons, 
should be planned, and that our greatest archi- 
tects and site planners should be engaged on the 
great, stimulating, and imaginative task of 
planning and building these new towns, fully 
equipped with every device for a full social life. 
These towns would stand as a model to the 
whole world and would place Great Britain in 
the forefront of physical planning in the same 
way as the Beveridge Report, if implemented, 
would put us in the forefront of social insurance 
and security. 

(6) That authority, adequately staffed, and 
having at its service the advice of people with 
knowledge and experience, should be established 
to deal with the questions of location and dis- 
tribution of industry. (An obvious candidate 
for such a department would be Sir Cecil Weir, 
who, in one year of the present war, was, I 
believe, responsible for the siting of some 7000 
factories, or more than 10 per cent. of all the 
factories in the United Kingdom.) 

(7) That great National Park areas, coastal 
reservations, smaller areas of special landscape 
beauty should come under the control of a 
National Parks Commission, which should be 
set up now. There is no need to wait until after 
the war for this. We could declare our National 
Park areas to-morrow without deflecting the war 
effort one “thou,” and without costing the 
nation a brass farthing. It is almost the least 
we can do—a kind of token payment to public 
opinion. I commend the idea to the Minister of 
Town and Country Planning, Mr. W. S&S. 
Morrison. 

(8) That the Fine Arts Commission should 
be developed into a national organisation for 
the control and regulation of amenity; and 
should be given adequate finance to advise 
local authorities, not merely on broad ques- 
tions of physical amenities, but on detailed 
questions as well. 

(9) The question of the provision of twentieth 
century equipment for all homes is a matter 
upon which the working women of this country 
have already made up their minds. Having 
been used in wartime to the excellent equip- 
ment of the best factories, they are not going 





back to kitchens in which only a native of New 
Guinea, would take the slightest pride. 

Starting with the well-equipped home set in 
its own garden, planning would therefore stretch 
out to all those manifold activities of industrial 
and economic life which make up the life of the 
nation as a whole. . 








Sixty Years Ago 





THE INSTITUTION OF NAVAL ARCHITECTS 


A FEw years ago the Institution of Electrical 
Engineers published an engaging volume by the 
late Mr. Rollo Appleyard memorialising the 
men who had played a prominent part in the 
foundation and subsequent activities of the 
Institution. An even more engaging volume 
might, we feel, be compiled by the Institution 
of Naval Architects. The material for such a 
work is rich. Shipbuilders have numbered 
among their company many men of outstanding 
character and interesting personality, and a 
collected study. of their lives and achievements 
could, at the hands of a sympathetic writer, be 
made both biographically interesting and 
technically valuable. The meeting of the Insti- 
tution held in March, 1883, would alone provide 
material for biographies of a number of persons 
whose names and achievements have become 
historical. Had we been present at it we would 
have met among those engaged on the actual 
building of ships such men as Mr. Samuda, Mr. 
Raylton Dixon, Mr. J. I. Thornycroft, Mr. 
Alfred Yarrow, and Mr. Wigham Richardson. 
We would have listened to papers by Mr. J. T. 
Milton, Monsieur J. A. Normand, Mr. J. H. 
Biles, Mr. Philip Watts, and Mr. McFarlane 
Grey, and in the discussions on these and other 
contributions we would have heard Sir E. J. 
Reed, Mr. N. Barnaby, Mr. W. H. White, Dr. 
Siemens, and Mr. R. E. Froude, The subjects 
debated we would have found to cover a wide 
range, some of them, such as subdivision by 
means of bulkheads and the use of water tanks 
for suppressing the rolling of ships, being still 
of much current interest.... It was a period 
of great development in shipbuilding, and the 
men who played a part in it were worthy of it, 
and are worthy of remembrance. 








Books of Reference 





The Motor Boat and Yachting Manual. Thirteenth 
edition. London: Temple Press, Ltd., Bowling 
Green Lane, E.C.1. Price 7s. 6d.—It is several 
years since the last edition of this book appeared, 
and the present volume may therefore be considered 
as a new book rather than a revision. In recent 
times, and especially since the outbreak of -war, 
attention in the field of motor boats has been con- 
centrated on Service craft, and the chapters in the 
book dealing with Naval and Air Force craft, and 
with petrol, paraffin, and high-speed engines will 
be found particularly useful. Particulars of such 
modern developments as the use of plywood and 
the method of pre-fabrication in motor boat con- 
struction are also included. These and several 
other renovations make the new edition valuable to 
all interested in motor boats and yachts. 





Mechanical Handling Year Book and Manual, 
London : Paul Elek (Publishers), Ltd., Africa House. 
Kingsway, W.C.2. Price 30s. net.—This book is 
one in a series of specialist engineering manuals 
designed to give up-to-date and reliable data in the 
sections of the industry which they cover. In the 
present volume it hasnot been possible to include 
all the points of mechanical handling procedure, 
but the large collection of illustrated descriptions 
of handling and conveying, as well as of mining 
machinery, make a useful and convenient work of 
reference. 








Mechanical World Year Book, 1943. Manchester : 
Emmott and Co., Ltd., 78, Palatine Road. Price 
2s. 6d. net.—The large number of technicians now 
to be found in industry as well as those serving in 
the Forces will welcome the appearance of the fifty- 
sixth edition of this year book. Many essential - 
tables and other data are included, and new material 
dealing with light metals and alloys, presswork, die 
casting, and plastics, gives the book additienal value. 
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WARSHIP DESIGN 


WHEN a warship is to be designed the 
designers are set a problem by the naval 
staff. The naval staff requests that a ship be 
designed which will fulfil such and such re- 
quirements as regards gun and torpedo power, 
ability to withstand punishment, speed, and 
endurance, and general sea-keeping qualities. 
At the best of times the designer is faced 
with a number of requirements which cannot 
possibly be incorporated in one ship. It 
devolves, therefore, upon him to produce 
a@ compromise which will fulfil as many 
as possible, and as nearly as possible, the 
specifications outlined by the naval staff. 
This is always the case. The problem of the 
designer is, of course, infinitely more diffi- 
cult when he is asked to incorporate all, or as 
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-| ships. This demanded an all-round increase 





many as possible, of the requirements of the 
naval staff within a certain limit of dis- 
placement. 

This is what was happening before the 
present war, when naval staff requirements 
were increasing rapidly, but the tonnage 
limit was laid down by Treaty, drawn up and 
signed by those having scant knowledge of 
warship designing or of the growing require- 
ments of the technical departments of the 
naval staff. The result was the production of 
ships which, although outstanding examples 
of the British designers’ ability to cram 
almost a quart into a pint pot, inevitably 
failed to measure up to the quart pot standard 
set by designers untrammelled by the respect 
of their rulers for the signed word. The 
German battleship ‘‘ Bismarck ” was a case 
in point. She was designed, and even laid 
down, during the period when Germany’s 
naval building was supposed to be governed 


1935. On the face of it, ‘this agreement, 
which consisted of an exchange of notes 


applied the tonnage limits of the Treaty of 
Washington of 1922 to the navy which Ger- 
many was to build. The capital ship limit 
was 35,000 tons. Such a limit to the size of 
capital ships was quite reasonable in 1922, 
but naval designers had realised long before 
1935 that it was no longer adequate for the 
construction of the best possible fighting ship. 
There had been many developments in the 
meantime, and many of these were obvious, 
even to the uninstructed casual observer. 
There had been tremendous developments in 
the air. Aircraft were threatening ships with 
bombs and torpedoes to an extent which had 
hardly been visualised by those who drew 
up the Washington Naval Treaty. The 
lesser navies, moreover, were building ships 
which, although not as powerful as a modern 
battleship, were far more powerful than the 
strongest cruiser afloat and had a high 
speed, so that they would be able to avoid 
action with the heavier metal of the battle- 


of speed in the battle fleet, and a very large 
increase of speed at that. The 22 knots of 
the older battleships, and even the 24 knots 
of the “Nelson” and “ Rodney,” were 
useless. The capital ship of the future had 
to have a speed of over 30 knots. The need 
for greater speed and the need to meet air 
attack, both with a greatly increased anti- 
aircraft battery and with more horizontal 
armour protection, demanded an increase in 
the displacement of the ship. Germany, 
realistic and unscrupulous, acknowledged 
this, and acted upon it—in secret. The 
“ Bismarck” was supposed to be built 
within the 35,000-ton limit of displacement. 
What her actual displacement was is not 
known outside Germany, but men who saw 
that great ship at close quarters said that 
she must have displaced nearer 50,000 tons 
than 40,000 tons, while experts have worked 
out that the qualities which she showed in 
her brief career could not be incorporated in 
a ship of less than 45,000 tons. Meanwhile, 
the “ King George V ” class battleships were 
designed and laid down in this country. The 
British Government honoured its pledge, and 
the designers were held rigidly to the 35,000- 
ton limit for the displacement of these ships. 
They did wonders and produced very fine 


there is little doubt that, from the purely 
material point of view, one ‘‘ King George V ” 
class battleship would not be a match for one 
ship of the “ Bismarck” type. It has been 
said that the German departure from the 
Treaty limits was carried out in secret. Had 
it not been so, there is no doubt that the other 
maritime nations would have promptly 
agreed to a scaling up of the tonnage limits 
and altered the designs of their ships accord. 
ingly. Secrecy was the essence of the 
German plan, and Germany kept the secret 
well enough to gain a definite and important 
lead in the quality of capital ship construc. 
tion. Every nation will try to go one better 
than its neighbour in the design of warships. 
Some will try to do so by dishonouring their 
pledged word; others by the skill of their 
designers and the excellence of their engi- 
neering and shipbuilding. All nations, how- 
ever, will try to keep their progress secret. 
Since the design and construction of a ship 
being built in one country will inevitably 
affect the design and construction of ships 
to be designed and built in other countries, 
the essence of the problem is to know what 
one’s rival is doing and intending to do before 
committing oneself to a definite and unalter- 
able design. Hence the preoccupation of 
intelligence services with the naval building 
programmes of the various nations. 

Intelligence of the programmes of rival 
nations—and in naval building programmes 
all maritime nations are potential rivals— 
should, in fact, be the first step towards the 
design and construction of a warship. How- 
ever brilliant the work of the designers, how- 
ever excellent the work of engineers and ship- 
builders, they will be to some extent vain if 
their labours have not been preceded by good 
intelligence. It is not only intelligence of 
rival ship design that is required. The 
designers should also have at their disposal 
intelligence of the weapons and potential 
weapons being produced and under experi- 
ment abroad. Without this the designers 
can only design a ship to withstand the 
weapons which will be on their side, and not 
against them. Consider the number of 
torpedo hits withstocd by the “ Bismarck ” 
and the tragedy of H.M.S. “Prince of 
Wales.” The Japanese used airborne tor- 
pedoes with a much more powerful explosive 
head than ours. The sinking of the “ Prince 
of Wales ” suggests that we did not know of 
this or consider its possibility when the “‘ King 
George V ” class was designed. ' 


London 


An address to the Town and Country 
Planning Association on March 18th, an 
extract from which may be found on page 251, 
contains such a swingeing tirade against 
London as this well-abused Metropolis has 
seldom heard. It is a “great unwieldy 
conglomeration,” “a city which is not a 
city,” “a county which is not a county,” its 
“boroughs are not boroughs,” it is ‘an 
amorphous mass made up of hundreds of 
unrelated units, some in the last stages of 
decay and offering no good life to their 
inhabitants,” “it has swallowed up a once 
fair and prosperous countryside,” and around 
it “Tudor bungalows and bijou baronial 
mansions litter our finest highways and 
devastate the countryside.” ‘“‘ These,” says 
Mr. H. W. Healy, the speaker, “are the 
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in spite of all our efforts for the future, will 
remain @ monument to our folly for half a 
century to come.... The physical spread 
of London is fraught with the deepest social 
consequences for the people of Britain as a 
whole.” Those who inhabit this pit of dark- 
ness “ resign themselves to an environment 
inimical to family life and therefore inimical 
to the best interests of the nation.” 

Of this jeremiad we may say that “London 
can take it,” as it has worse afflictions. The 
Metropolis has been a red rag to reformers 
time out of mind. It has been cursed by 
bell, book, and candle, and, unlike the Jackdaw 
of Rheims, seems not a penny the worse. 
The fact is that London is what the people of 
succeeding ages wished it to be. It is not a 
child of malice prepense out of the hands of 
earlier planners ; but is what it is because gene- 
ration after generation of Englishmen—and 
Scotsmen and foreigners—have built to meet 
their desires, their convenience, their necessity, 
their taste. It grew up when men were free 
to follow their individual bents and before 
superior nurse-maids were continually telling 
them not to do whatever they were doing, or 
charging them to do something that was 
“good for them.” London is a living and 
ever-growing page of British history, and its 
faults and foibles are but the reflection of the 
minds and manners of the men and women 
who have inhabited it since Rome came to 
England. It is pleasant to remember that 
whatever the present planners may do to it, 
their work in its turn will be absorbed into 
all that has gone before, and be no more 
than a small sentence in a long, long history. 
Your true Londoner loves every stick and 
stone of it, because, be they dirty and smoke- 
begrimed with the dust of ages, or glowing 
in glass and concrete, they bear the stamp 
of free people, expressing the spirit of 
their age. Mr. Healy’s list of offences is, 
no doubt, intentionally exaggerated and 
hyperbolical. It stresses and magnifies the 
faults without giving even meagre recogni- 
tion to the numerous amenities of London ; 
its great parks, broad thoroughfares, easy 
means of communications, comfortable sub- 
urban estates, playing fields, etc., etc., ad lib. 
It is not true to say that “ Tudor bungalows 
and bijou baronial mansions litter our finest 
highways and devastate the countryside.” 
They are few and far between, lost in the 
mass of standardised ‘‘ desirable residences,” 
which planners have produced. And what 
if you can find here and there such anachron- 
isms? Is not London great enough to 
absorb the little follies of our modern Mr. 
Wemmicks of Walworth, the top of whase 
little wooden cottage “was cut out and 
painted like a battery mounted with guns ” ? 

Having now vindicated the honour and 
defended the good name of this “ dear, 
damned, distracting town,” let us admit, as 
between Londoners, that it has some faults. 
It appeared as a “ monstrous tuberosity of 
civilised life ’’ to the Sage of Chelsea, and so 
remains, but it has continuously advanced 
since Carlyle’s days. The embankments have 
been completed, riverside slums have been 
cleared away, new streets with fine buildings 
have been erected, old streets have been 
widened, lighting—before the black-out— 
was admirable, the air cleaner, the water 
supply copious, and the means of access and 
movement far beyond the flights of his fruit- 
ful imagination. And with it all London has 





kept its character. There is a charm in its 
casualness; in its crooked streets and 
diversified buildings, and even in its atmo- 
sphere which gives tints and tones of colouring 
unsurpassed in any city.. Let it be agreed 
that the planners must be allowed to do some- 
thing with it, but let us pray that its 
personality may not be entirely “ blue- 
printed ” out of it. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





BONUS SCHEMES FOR INDIRECT 
WORKERS 


Sir,—We were extremely interested to read 
your article of March 12th on our “ Incentive 
Bonus Scheme for Indirect Workers,’ more 
particularly in view of certain comments which 
you make, and which, we feel, require answering 
in some detail. 

First, you state that ‘“‘ we find ourselves 
wondering whether it can possibly be true that 
no less than 68 per cent. of industrial firms 
already pay some form of bonus to their indirect 
workers.’”” We would refer you to the first 
paragraph of Part III (page 4), of our report, 
which indicated that 68 per cent. of the firms 
replying to the questionnaire have some form 
of incentive bonus for some or all grades of their 
indirect workers. We, ourselves, were sur- 
prised that this was the case, but closer investi- 
gation shows that it is due to the large number 
of firms which have introduced schemes for 
only one or very few grades of labour. 

Secondly, you express some doubt as to 
whether our report was based on a “ truly 
representative number of the thousands of 
firms in the land, and that perhaps the engineer- 
ing undertakings have not gone so far towards 
solving the problem as have their confréres in 
other industries.’’ You will, of course, appre- 
ciate that under the present difficult conditions 
which call for the completion of so many official 
forms, firms are not anxious to add to the burden 
of their already overloaded executives by 
replying to questionnaires, and we feel that the 
high percentage which were completed is 
evidence of the widespread interest in the 
subject of these bonus schemes. To obtain 
the best possible representation, questionnaires 
were circulated not only direct, but also through 
various trade associations. The firms were 
selected so that as comprehensive a@ picture as 
possible could be obtained. It is only natural 
that the increase in the number of engineering 
firms under war conditions, together with the 
** concentration ’’ of other industries, resulted 
in a high percentage of the questionnaires com- 
pleted being from engineering firms, the per- 
centage of questionnaires received from the 
various industrial groups being as follows :— 

Per cent. of 


Industrial group. total 

questionnaire 

A Lightengineering ... ... 29 

B Medium engineering... ... 10 56 

C Heavy engineering ... ... 11 { engineering 

D Precision see ee Tied 6 

E Chemicals ... ... “92 SR 

SR oes ak aes fatg ee 

Re” rigger aR 

H Food ... regs ee 

J Other industries... ... ... 13 


Further, you will agree that Table III on 
page 21 shows that the percentage of firms in 
the engineering industrial groups (A, B, C, 
and D) which operate bonus schemes is well 
up to those in the remaining industrial groups. 

Referring to your remarks that “‘ it would be 
more than difficult to rate-fix . . . shop labourers" 
storekeepers, maintenance men and inspectors 
(the latter without the risk of passing defective 
work), you will be interested to know that in 
the United States (and, we believe, in this 


country) certain concerns have, in fact, managed 
to rate-fix the work of all these and other grades 
with success. Shop labourers (on sweeping and 
work of a similar nature) are paid on an “‘ area ”’ 
basis, storekeepers on number of parts handled, 
maintenance men (on machine tools, belting, 
&c.) on “‘ synthetic ” piece rates built up from 
time studies, and inspectors on normal piece- 
work adjusted by the number of defective 
pieces found by “re-inspection,” of a less 
exacting nature, 

We are in entire agreement with your opinion 
that in framing bonus schemes ‘‘ each company 
must to a degree work out its own salvation.” 
We have introduced many bonus schemes for 
our clients, and in no two cases has it been 
possible to operate identical schemes, even 
though two companies of equivalent size may 
be manufacturing similar products with com- 
parable plant. This is due to the many outside 
factors which must be considered—the financial 
strength of the company, for example, which 
may limit initially the amount of benus paid ; 
the different degree of acceptance of bonus 
schemes by union and “‘open” shops; the 
“‘ background ”’ created by earlier attempts to 
introduce such schemes, &c. 

The amount of space which you have given 
to discussing our report is indicative of the 
importance you attach to the subject, and is 
confirmed by the many applications we have 
received for copies, which, we hope, will 
materially assist those among your readers who 
are interested in the matter. 

HAROLD WHITEHEAD AND Starr, Ltd., 
R. J. T. Hewrrt. 


London, 8.W.1, March 18th. 





PROFIT AND PATRIOTISM 


Stmr,—I have read with considerable interest 
the correspondence under the above heading. 
There is, however, one point which does not 
appear to have ever been touched upon, and 
that is the question of increased cost of living to 
the person receiving £450 per annum. 

The increased cost of living is as vital to the 
man receiving the above figure as anyone else, 
and yet there are hundreds of persons who have 
not had anything given to them. It is a recog- 
nised fact that since 1938 engineers, draughts- 
men, and clerks’ wages have been modified to a 
very great extent toymeet all these increases in 
taxation, food, clothing, &c. To my mind, the 
Government ought to insist on every firm treat- 
ing every part of its staff in the same way by 
giving a percentage on the salary. There are 
some firms who have been generous enough 
to do so. : 

It seems to me to be another case of the man 
who wears the collar and tie and draws above 
@ certain sum must grin and bear the increased 
responsibility without any assistance. Is it 
possible to get this matter brought forward in 
the proper quarter ? VIGILANT. 

Ashton-under-Lyne, March 20th. 
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Institution of Mechanical Engineers 


ged a general meeting held at the Institu- 
tion last Friday, March 19th, a paper, 
entitled ‘‘ The Position and Development of 
the Gas Engine,’ by Joseph Jones, was pre- 
sented and discussed. An abstract of the 
paper is reprinted on another page of this 
issue. The following discussion took place :— 

Lord Falmouth remarked that the ques- 
tion of gas supply was of great importance, 
and he desired to say one or two words on 
some developments in which the gas engine 
might play an important part. Those who 
had followed the proceedings of the Institu- 
tion of Gas Engineers before the war would 
realise that considerable developments were 

ing place in research on the production 
of high-calorific gas at high pressures in 
Germany. But the system adopted could 
equally be applied to this country. The gas 
was generated in a machine under pressure 
of about 50 atmospheres, and the oxygen was 
admitted—there was no air—as the agent 
with steam at high pressure. The gas pro- 
duced was very much like the gas of the 
ordinary water gas plant, with the exception 
that it had a few more hydrocarbons in it. 
Here was a gas of high calorific value of 
about 300 B.Th.U. at high pressure, which 
should be very suitable indeed to go direct 
into the high-pressure gas engine. 

That gas would be available for trans- 
mission to gas users over some considerable 
distance from the treatment plant. Of course, 
it would not be necessary to compress the 
gas again, owing to the fact that it had 
already started at 500 1b. pressure and that 
gas could be used in gas engines of the type 
that the author had described that evening. 

Mr. W. A. Tookey said that the present 
occasion reminded him to some extent of a 
meeting held at the Institution twenty or 
more years ago, when a paper on some 
Lincolnshire oil engines was given, and it was 
described in that paper how, starting from 
low-compression pressures with all the 
troubles they involved, the operating con- 
ditions had become simplified as higher com- 
pressions were used within the engine cylin- 
der. Much the same course of events had 
been described in the present paper. The 
author realised and had spoken of the diffi- 
culties attending the subject, but he had also 
intimated that when the higher-compression 
engines were reached a good many of those 
troubles disappeared altogether. He believed 
that the author’s own work in this connec- 
tion had been most excellent, and was com- 
parable to that of the old gas engine pioneers. 

Mr. E. R. W. Bailey thought that one 
aspect which had not been dwelt upon by 
the author of the paper might be referred to 
in view of its importance in the possible appli- 
cation of the gas engine. The gas engine 
started off with an inherent advantage 
because of the high availability of its waste 
heat. When one went into the question of 
obtaining both electric power and low-pres- 
sure steam, it would be found that the gas 
engine, because of the high availability of its 
waste heat, including that of the producer, 
could really supply as much power as steam 
for about 60 per cent. of the coal. There was 
another aspect which he might mention, and 
that was, given a satisfactory producer, the 
position of marine propulsion from the point 
of view of using gas engines. The dual-fuel 
engine overcame the difficulty associated 
with the producer in getting ships out of 
port and into port. It would be possible to 
utilise coal gas fuel for ships in parts of the 








world where coal was available, and oil in 
those parts where oil happened to be cheap. 
But, again, there was the barrier that there 
was not a-producer to operate it. 

Mr. J. F. Alcock said that he had great 
admiration for the courage of the author in 
running a spark-ignition engine at a com- 
pression ratio of 15:1. It would be inter- 
esting to learn whether any special cooling 
for hot spots was needed, as, for example, on 
the exhaust valve with a gas containing 
a fair amount of hydrogen. One would 
rather expect a good deal of trouble from hot 
spots. 

Tt had generally been found that with gas 
there was a distinct increase in efficiency 
down to a certain point, sometimes down to 
as much as half load, and it seemed that if 
gas containing large quantities of hydrogen 
were used, the combination of quality and 
quantity control would give the best perform- 
ance curve. If quality control were used, the 
point would be somewhere near half load, 
and quantity control would go on beyond 
that. 

It would be interesting to know whether 
gas injection compressors involved any 
serious practical troubles. The old blast air 
compressors used with diesel engines were 
generally unpopular; with the gas com- 
pressor there would be no explosion risk 
and no risk presumably of carbonisation 
with the lubricating oil. But there might be 
difficulties with the separation of naphtha- 
lene from coal gas or the higher volume 
fractions from natural gas. Had these 
problems arisen and, if so, how were they 
dealt with ? 

In the case of the proposed two-stroke, 
dual-fuel engine, one point which occurred 
to him was that when it was used as an oil 
engine a high swirl would be needed in the 
cylinder, whereas his experience, at any rate 
with petrol engines—and presumably the 
same applied to gas—was that a high swirl 
was not wanted. 

Dr. E. Giffen said that the brake 
mean effective pressure quoted for gas, 
both town and producer gas, was 90 lb. per 
square inch. This, presumably, was the 
normal rating of the corresponding C.I. oil 
engine and was consistent with the usual 
conservative rating for stationary engines. 
For the C.I. oil engines, 90 1b. per square 
inch brake mean effective pressure repre- 
sented a considerable proportion of excess 
air, this being found desirable in order to 
ensure good combustion and to reduce the 
maximum temperatures in the cylinder. On 
producer gas, of comparatively low calorific 
value, the same brake mean effective pres- 
sure was recorded ; it would be interesting 
to know in this case whether the engine was 
working at the mixture ratio giving maxi- 
mum power. For town gas, of much higher 
calorific value, the same brake mean effective 
pressure of 90lb. per square inch was 
recorded, and, presumably, the output in 
this case was limited in some way, either by 
using a weak mixture or perhaps by a late 
ignition timing. It would be interesting if 
the author could give details of the air/gas 
ratio giving 90lb. per square inch brake 
mean effective pressure, the ignition advance, 
and the extent to which the governor was 
throttling the mixture at this output. 
Further, if the power was restricted by either 
of the above methods, could the author say 
to what extent the brake mean effective 
pressure could be increased by varying 





any of these factors, without detonation ? 

The author’s suggestions for the future 
were most interesting, and he was glad to 
know that he favoured the development of 
the two-stroke engine. From the mechanical 
point of view, the great disadvantage of the 
two-stroke engine in the past had been the 
necessity to provide a blower, but now, with 
the general move to higher output, super. 
charging of four-stroke engines was becoming 
standard practice, and the provision of a 
blower was accepted as an essential accessory, 

Major W. Gregson said that he was 
particularly interested in the possibilities 
that the paper opened up for the application 
of the producer gas engine at sea. ereas 
in the present state of the art it did not seem 
attractive for other than low powers, it 
appeared to him that there certainly was a 
case to be made for the gas engine driven 
ship for coastal craft. The main difficulty 
was disposal of the producer tar. There were 
plenty of good bituminous coals available in 
this country for producers of the pressure 
type, provided the producers functioned at 
not too high a rating, but if the tar was 
washed out by the scrubbers there would 
always be trouble with the authorities when 
in or near port. It seemed necessary, there- 
fore, to develop a producer which would have 
the characteristic of cracking the tars into 
fixed gases. In a small ship of the type 
visualised, the whole of the engine-room and 
deck auxiliaries could be catered for by 
steam from a waste heat boiler, as with the 
gas engine some 2 lb. of steam was available 
per S.H.P. per hour. 

Mr. Joseph Jones, in replying to the dis- 
cussion, said that Lord Falmouth had 
referred to the production of gas under high 
pressure. That was a process which he hoped 
would be developed, thus making it possible 
to use gas of low calorific value in the high- 
pressure injection engine. 

Mr. Alcock had referred to the question of 
special cooling in the high-compression gas 
engine. He thought that in a modern engine, 
even if it was a diesel engine, no hot spots 
were permitted unless they were deliberately 
introduced. In the gas engine in general, 
at least in the type of which he had had experi- 
ence, the question of hot spots had received 
a great deal of attention, whether the engine 
had been running as an oil or as a gas engine, 
but when running as a gas engine the ques- 
tion was more important. To show how 
important it was, he mentioned that the 
introduction of a plug, which might be called 
the hot plug, such as was used on a petrol 
engine, made all the difference between a 
rating of 90lb. per square inch brake mean 
effective pressure and 75. A cone plug had 
to be used in which there was practically no 
cavity between the insulator and the body of 
the plug. It was also necessary to avoid 
pockets in the combustion chamber ; even 
indicator holes limited the maximum brake 
effective pressure. By avoiding all the 
pockets, &c., it was possible to go up to 
110 lb. brake mean effective pressure. 

With regard to gas compressors, it was 
expected that there would be trouble due 
to the naphthalene and benzole in the high- 
pressure compressor, but a great deal of 
experience had been acquired with com- 
pression gases in the oilfields, and even with 
compression gas in this country for the charg- 
ing of cylinders, and it was necessary to de- 
benzolise gas to prevent trouble from the 
sticking of piston rings. 

He agreed with Mr. Alcock that if the gas 


was put in on a two-stroke engine, as in the 


example he showed, on a low-pressure injec- 
tion, then swirl was not an advantage. It 
would be necessary to take steps to do away 
with swirl or to reduce it with that type of 
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engine, but in high-pressure injection swirl 
would be an advantage. 

Dr. Giffen had asked some questions with 
regard to the limit of size. Hé thought he 
referred to cylinder size. As he had explained 
in the paper, it was found that when tests 
were tried with a spark ignition high-com- 
pression type of gas engine having four Llin. 
cylinders, trouble was encountered. Strange 
to say, the trouble was-not so much on the 
full load as on the lighter loads. An experi- 
mental engine had a cylinder bore of 53in. 
and an 8}in. stroke. It ran at 13 : 1 compres- 
sion ratio, That was absolutely satisfactory 
with spark ignition, but it had to be limited 





to 100 1b. brake mean effective pressure per 
square inch. When the engine was dropped 
to 11:1 compression ratio, it could be run 
at 120 1b. without detonation, but at a high 
compression ratio, over 1001b. brake mean 
effective pressure, very serious detonation 
was encountered. 

The progress of the gas engine had un- 
doubtedly been held back by the slow pro- 
gress of the gas producer. The possibility of 
using gas engines for marine installations 
was not very remote. Tar was one of the 
bogeys, but he held the view that a gas pro- 
ducer would be evolved which would destroy 
the tar and make a fixed gas of it. 








Reclamation of Worn Parts of Road 
Motor Vehicles 


ECENTLY we were invited by the London 
R Midland and Scottish Railway Company to 
visit the Central Reclamation Section at Kentish 
Town and see some of the important reclama- 
tion work which is being carried out in con- 
nection with the company’s large fleet of road 
transport vehicles. This work has received very 
close attention by the Road Motor Engineer's 
Department of the L.M.S. during the past 
twenty years or more, and for some years after 
the last war, when new parts were difficult to 
get for old machines, electro-chemical deposition 
and welding processes were largely resorted to 
for repairing worn parts of such vehicles. More 
recently the field of reclamation has been very 
much widened by the progress made in processes 
of electro-deposition, the introduction of metal 
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spraying, and the development of electric arc 
weldi 

Each of these processes has certain advan- 
tages and disadvantages, and, based on expe- 
rience gained or as a result of investigations 
carried out by the Institution of Automobile 
Engineers or the L.M.S. Research Department, 
the most suitable process of reconditioning for 
any particular part is fixed under one or other 
of the three main methods. 

Briefly and with some exceptions, it can be 
stated that highly stressed parts normally case- 
hardened, providing they are of simple shape— 
for example, swivel pins, shackle pins, and the 
like—are chromium-plated. Moderately stressed 
parts not specially heat treated or case-hardened 
—for example, clutch and brake-operating 
shafts, brake camshafts, gear shift shafts and 
selectors, steering shafts, &c.—are metal 


sprayed. The repair of fractured parts and the 
building up by alloy metal of worn parts is 
carried on by arc or oxy-acetylene welding. 
Metal spraying was instrumental, a few years 
ago, in solving a serious clutch problem 
encountered, which arose owing to rapid wear 
which developed on the fly-wheel and clutch 





plates on one type of machine after only a few 
thousand miles’ service. In this instance the 
assistance of the Research Department of the 
L.M.S. was sought, as a result of which a suitable 
metal spraying technique was developed, which 
had the effect of extending the life of the wearing 
parts many times over. 

A futther recent development on the L.M.S. 
(examples of which we were permitted to 
inspect) is the repair of broken leaves of road 
springs by the process of flash butt welding. 
The process was developed in the company’s 
welding school at Derby, and shows promise of 
being highly successful. 

Naturally the knowledge gained as the result 
of long experience enabled an immediate start to 
be made in the reclamation of worn parts at the 
beginning of the present conflict. Indeed instruc- 
tions had actually been circulated to district 
road motor engineers, together with a compre- 
hensive list of material to be salved with a 
view to reclamation, several days before war 
was declared. The arrangements for dealing 
with the reclamation of worn parts and 
material is progressive, and may be divided 
into three sections, as follows :—District sub- 
workshops ; district main workshops at London, 
Birmingham, Manchester, Blackburn, and Brad- 
ford; and the central reclamation section at 
Kentish Town. 

Most of the district sub-workshops, which 
maintain batches of vehicles ranging from 
20 to 130, are equipped with oxy-acetylene 
welding equipment to deal with repairs to 
body ironwork, the repair of mudwings and 
brackets, and similar jobs of a simple nature. 
All other materials and worn parts recovered 
from the vehicles during maintenance opera- 
tions are collected and are despatched to the 
district main workshops. The district main 
workshops are equipped with portable electric 
arc welding equipment, and the work dealt 
with includes repairs to body ironwork, repair 
of chassis main frames, and the building up and 
the fabrication of material urgently required. 
The district main workshop is the receiving 
centre for all worn parts and material sent in 
by the district sub-workshops. It is inspected, 
and any material capable of further use or 
recoverable by means at their disposal is 
extracted, the balance being sorted into makes, 
types, &c., and despatched to the reclamation 
section, Kentish Town. At the reclamation 
section the material received from the district 
main workshops is inspected and classified as 
to the repair process it is to undergo, such as 
electric arc or oxy-acetylene welding, electro- 
chemical deposition, metal spray, and wear 
measurements are taken and recorded. 

The material received includes cylinder 
blocks, pistons, gudgeon pins, valves, gear and 
transmission shafts, crankshafts and cam- 
shafts, and any material or fabricating work 
which the district has been unable to deal with. 

This section of the department is, we noted, 
equipped with portable electric arc and oxy- 
acetylene welding plants, together with pre- 
heating apparatus, and the special tools which 


assist the operator to prepare the parte prior 
to the welding operation. 

We were informed that the senior welder, 
both at the reclamation section and the district 
workshops, in addition to undergoing training 
courses with the British Oxygen Company, 
also takes advanced courses of training at the 
C.M. and E.E. welding school at Derby, which 
establishment is also in a position to advise 
on any welding problems of a specially difficult 
nature. 

Reference may now be made to some of the 
more important items which were inspected, 
and which are being salved for further use. 
They include parts made of most ferrous and 
non-ferrous materials, for which appropriate 
welding technique has been evolved. In the 
case of pistons, the skirt may be expanded by 
the “‘ Koetherising ” process, or the ring slots 
built up by welding and then machined to 
standard sizes. In some instances the slots 
are machined out to take over-size piston rings, 
while, on the other hand, the piston may be 
reduced to the next standard size or to an 
undersize. Gugdeon pins are inspected and 
stored in bins ready for building up by electro- 
deposition, should there be a dearth of normal 
supplies, or they may be built up to oversize 
by chromium plating. In the case of cylinder 
blocks, the scored bores may be filled with 
“Castinex” or fractures oxygen-acetylene 
fusion welded with electrodes and preheating 
or non-preheating, giving machinable or non- 
machinable welds, as may be required. Satis- 
factory machinable cast iron welds are being 
produced. 

In the case of worn ball bearings, providing 
the amount of wear does not exceed 0-006in. 
the tracks are ground out and oversize balls 
are fitted. For crankshafts, when the recog- 
nised limit of wear has been reached, the journals 
are built up by metal spraying to standard 
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sizes. On camshafts worn cams can be similarly 
built up by welding. 

We noted fly-wheels on which the friction 
plate surface for the clutch had been built up 
to standard by metal spraying or stelliting. 
Another interesting example we noted was the 
building up of the teeth on starter rings in 
34 per cent. nickel steel, allowing for recutting 
the teeth. Various types of repairs on crank- 
cases were going through the shops, including 
some of cast iron and others of aluminium or 
electron metal. Examples of this work, and 
also of the building up of shafts by welding, are 
given in the accompanying engravings. Brake 
drums are also reconditioned by being sleeved 
to standard sizes. Owing to the shortage of 
rubber hose, short lengths of metal pipe are 
built up by deposition on a wax core with a 
copper wire foundation, enabling shorter lengths 
of rubber hose to be employed. 


THE RECLAMATION oF Usep Om 
Not the least important work we saw 
was that on the reclamation of used oil from 
crank cases and gear-boxes. In the accom- 
panying illustration we show the oil-reclama- 





tion plant at Kentish Town. 
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Preliminary investigations into the cleaning 
of used oil from petrol engine crank cases were 
first made in 1931, when a small Fox oil-clean- 
ing plant was installed at one of the L.M.S. 
road motor depéts. By 1938 there was an 
increase of 75 per cent. in the number of motor 
vehicles, and in order to deal with the extra 
used oil available from both petrol and oil- 
engined vehicles, arrangements were made to 
install a larger plant of the Bramley type at 
Manchester road motor depét. 

As a result of the experience gained in the use 
of this plant, in collaboration with the com- 
pany’s research department, both the quality 
and quantity. of reclaimed oil has been greatly 
improved, and a more modern Bramley plant, 
incorporating L.M.S. modifications, has recently 
been installed at Kentish Town road motor 
depét. The capacity of this plant is esti- 
mated at 350 gallons of cleaned oil per week, 
which. represents 75 or 80 per cent. of the used 


The valve is closed and air pressure is 
applied to force the oil through the filter, and 
thence to the ait blowing tank. The air blow- 
ing tank, which is situated above the clean oil 
storage tank, is furnished with a centrally fixed 
pipe with a rose at the bottom, through which 
air is passed into the oil. The introduction of 
compressed air at this stage clears the oil and 
removes odour, brought about by the effects of 
distillation. The reconditioned oil then gravi- 
tates to the storage tanks. About 450 gallons 
of used oil are reconditioned each week. 


Tue RECLAMATION OF USED GEAR OIL 


Since the beginning of the war investigations 
have been made, in collaboration with the com- 
pany’s research department, into the reclama- 
tion of gear oil from the gear-boxes and back 
axles of road motor vehicles, and as a result 
a standard model, P.19 B, ‘‘ Streamline ”’ filter, 





with an electric gear-driven pump, has been 





Om RECLAMATION PLANT 


oil treated. The reclaimed oil is claimed to be 
equal in quality to new oil. 

The method of operation is as follows :— 
The barrels of used oil are emptied over coke 
filters to ensure that any foreign matter likely 
to choke the plant is removed before passing 
into the storage tanks. The storage tanks for 
used oil and petrol engine oil have heating 
coils at the bottom, which are immersed in 
water to maintain the oil at a temperature of 
approximately 140 deg. Fah. Any heavy sludge 
is thus settled at the bottom of the tank. 
Adjustable draw-off pipes are also provided, 
so that oil passing to the pre-settling tanks is 
drawn from the top. 

The oil is then pumped from the storage tanks 
to the pre-settling tanks, where it is emulsified 
and allowed to settle before passing to the 
Bramley oil refinery plant. Three of these 
tanks are installed, two being in use and one 
inoperative for cleaning purposes. The pre- 
settled oil is fed by gravity into the refining 
plant, where it is introduced into the mixing 
chamber in quantities of 6 gallons. 

The mixing chamber is fitted with a revolving 
paddle blade, which is worked by the operator 
for the purpose of mixing the oil with a purify- 
ing compound to absorb the impurities, such as 
carbon, &c. The conténts of the mixing chamber 
are forced by compressed air to the heating 
chamber, where they are raised to a temperature 
of about 400 deg. Fah. Steam is then introduced 
to ensure complete admixture of the oil and 
purifying compound. The introduction of 
steam also drives off the heavy fractions, which 
are condensed in an expansion chamber and 
disposed of. 

The oil in the heating chamber then gravitates 





through a control valve to a pressure chamber. 


installed at Kentish Town road motor depét 
for this purpose. The used gear oil is placed 
in a storage tank, as in the case of the used 
engine oil, but the tank in this instance is heated 
by means of a radiator, as it is not desirable to 
bring the gear oil into contact with water. The 
gear oil is then brought up to a predetermined 
temperature before passing it through the filter. 
The process of filtration is continuous, and once 
the plant has been started up in the morning, 
little attention is required until after it is shut 
down. The capacity of the filter is approxi- 
mately 80 gallons per week on the type of gear 
oil treated and its condition has been found 
equal to new oil after passing through the filter. 








The Position and Development 
of the Gas Engine* 


By JOSEPH JONES, A.M.I. Mech. E.t 


Brief Survey of Gas Engines up to 1935.— 
Prior to 1935 gas engine manufacture had 
settled down to engines having a compression 
ratio not exceeding 6:1; and, with one excep- 
tion, namely, the Continental four-stroke, 
double-acting tandem engine, the various types 
had been resolved into one, the simple atmo- 
spheric induction trunk piston engine. The 
Continental type, except in a very few cases in 
which it was installed with gas producers, 
operated exclusively upon blast-furnace gas. 





* Institution of Mechanical Engineers, March 19th, 
1942, Abstract. 

} Chief engineer, National Gas and Oil Engine Com- 
pany, Ltd,, Ashton-under-Lyne. 


The type was built extensively in Europe and 
America, and at different times by several] 
British firms, but here, because of inadequate 
demand, its manufacture never became a stable 
business. 

The gas engine which has survived, and is 
offered in competition with other prime movers, 
has an efficiency of 26-30 per cent., depending 
on the cylinder diameter, when using high. 
calorific value fuel,* and 24-28-5 per cent, 
when using producer gas. 

The gas engine as a prime mover has lost 
ground both to the steam turbine (through the 
electrical grid), and also to the compression. 
ignition oil engine. The following comparison 
may thus be made between the three types of 
prime movers :— 


(a) The steam turbine as used in super 
power stations, making use of high steam 
temperatures and pressures, and high-effi- 
ciency boiler plants. 

(6) The compression-ignition oil engine. 

(c) The gas engine. 


Table 1 shows the relative efficiencies, together 
with the fuel cost per ton and per therm. At 
first sight it would appear that the gas engine 
using bituminous coal has an important advan. 
tage in fuel costs over the oil engine, but to these 
costs must be added standby losses (which, of 
course, depend upon shut-down period), addi- 
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Fic. 1—Sectional View of Cylinder Head and Valves for 
High-compression Gas Engine with Pilot Ignition 


PESEEEEEEIEIIE 





; 





“Tre Enoivece 


tional labour dependent on the size of installa- 
tion, and additional charges due to increased 
capital expenditure. 

Taking the cost of an oil engine as unity, the 
comparative costs of generating power by the 
various prime movers are shown in Table II. 
These costs are not complete, as they do not 
include buildings, foundations, &c., but merely 
furnish a comparison between the prime movers 
themselves. 

For a land installation the producer gas 
engine compares favourably with the oil engine 
when, the plant is run continuously, but in 
actual practice the oil engine gains when the 
plant is not run continuously, as there are no 
standby and starting losses. 

Improvements in Efficiency Achieved Since 
1935.—About August, 1938, the author’s firm 
investigated the Erren engine, which employed 
gas injection, and as a result of experience with 
this engine it was concluded that there was no 
reason why & normally aspirated engine should 
not be run at the same compression ratio as the 
Erren engine, as there is very little difference 
in the cycle if quality governing is used for 
the normally aspirated engine. 

In February, 1939, a normally aspirated eight - 
cylinder, four-stroke cycle engine was accord- 
ingly tested. The engine had a cylinder dia- 
meter of llin. and a piston stroke of 1l5in., 
the speed being 428 r.p.m. The cylinder heads 
were changed to a type having two passages, 
the lower one for air and the top one for gas 
(Fig. 1), and induction pipes were fitted having 
similar passages with a gas governor valve in 
the gas passage opposite each cylinder. 

On town’s gas the results were very encourag- 
ing. The engine normally gave an output of 
440 B.H.P. normal working load on oil fuel, the 
brake mean effective pressure being 71-6 Ib. per 
square inch. The engine gave the same output 
on gas, using 90 per cent. gas fuel and 10 per 
cent. oil fuel’(the proportions of the fuels being 
calculated on the total consumption in British 
thermal units). The gas consumption, plus oil 








* Any gas fuel having a net calorific value exceeding 
300 B.Th.U. per cubic foot. 





a A =, tt 


~~ =>. = -—« 


~ = ss Ff (6! 











Maron 26, 1943 THE ENGINEER 





257 








fuel, showed that the total consumption of fuel} and 160 B.H.P. on oil, at a speed of 500 r.p.m. 
was less than 7000 B.Th.U. per B.H.P.-hour,| In March, 1939, the engine was converted to 
when running on full load. the dual fuel type, the owners consenting to the 

As this particular engine Was urgently| conversion as a temporary measure, in order to 
required, further tests had to be postponed, and| try the system. Up to the time of the altera- 
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Maximum cylinder pressure 590 Ib. per sq. in. 
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tions the engine had 
been running as @ gas 
engine, using spark 
ignition with a compres- 
sion ratio of 6:1. The 
alterations consisted of 
increasing the compres- 
sion ratio to 13:1 (as 
when running on oil) ; 
removing the air 
governor valves from 
each cylinder, leaving 


825 amp. ; 250 volts. only the gas governor 
re i Pi oe tom ge, (665 Wb. per sq. in valves (one to each 
Ohl fuel 13 per ceat on gauge. cylinder); connecting 


Maximum cylinder pressure, 590 Ib. per sq. in. 


bea ak 











the governor to the fuel 
pumps; and fitting a 
control gear to limit thé 
quantity of oil fuel 
delivered to the amount 


650 amp. ; 250 volts. Maximum cylinder pressure, 630 Ib. per sq. in. 
ou fa 30 pe x preseure, 600 Ib. per sq. ia. required, the governor 
being arranged to cut off 
the oil fuel supply com- 
pletely when necessary. 
Bs ins a $3 amp. 250 volts The sparking plugs were 
oil fel 35 percent on pone ee Se ee sores te removed and replaced 


Tue Engineer 


by oil fuel injectors. 
Free aspiration of air 


FiG. 2—Indicator Diagrams Taken Fie. 3—Indicator Diagrams Taken with was permitted, but the 
with Constant Load on Dual Fuel Constant Percentage of Oil Fuel; gas quantity was 
Engine Using Producer Gas Dual Fuel Engine Using Producer Gas governed by the gas 

; valve which was in a 
the next step was to convert an existing engine| separate passage, so that mixing only took 

at the Coleshill works of the Birmingham Tame} place when the inlet valve opened (Fig. 1). 

and Rea District Drainage Board. This was a/ The results were so successful that the engine 

four-cylinder, four-stroke cycle engine, the|has remained unaltered. The change over 
diameters of the cylinders being 9in. and the! from one fuel to the other is effected imme- 


TasLe I.—Relative Efficiencies of Prime Movers 




















































































































Efficiency Price per therm 
(fuel to brake) Equivalent | adjusted for | Cost price of 
horsepower),| Cost of fuel, price per difference in fuel per 
Prime mover. tered on net per ton. therm efficiency brake horse- 
eslorite value (100,000 relative to oil | power-hour, 
of fuel, B.Th.U.), cost, pence. pence. 
per cent. pence. 
Steam turbine ... 13-23 15s. 0-697 2-06 0-174 
Compression-ignition oilengine ... 39-0 100s. 2-77 2-77 0-187 
Gas engine, 10in, cylinder; pro-| 23-0 | 386. (anthracite)| 1-51 2-56 0-173 
ducer efficiency, 80 per cent. 23-0 25s. (coke) 1-25 2-12 0-143 
21-6 18s. (bituminous 0-917 1-66 0-112 
coal) 
Gas engine using high-calorific value 30-0 2s. 6d. per 1000 6-0 7-8 0-52 
gas cubic feet 
TasLeE I1.—Relative Costs of Prime Movers 
Relative Relative Lubri- 
cost, Relative} Annual | amount | Relative} cating oil, Total cost 
Prime mover. taking | amount | charges | oflabour| cost of |stores and| Total for dual 
cost of | oflabour| capital jfor main-| fuel main- cost.! fuel 
oil forcon-| cost. | tenance.| (Table I)} tenance -engine. 
engine |struction costs. 
as unity. —_—— | 
? Pence per brake horsepower-hour. 
Okie oo. ak es a 1 0-021 | 0-024 | 0-187] 0-0196 | 0-2516| 0-256 
Town's gas engine! ... 1-055 | 1 0-022 | 0-024 | 0-57 | 0-009 0-625 | 0-531 
Producer gas engine (non-bitu-| 1-6 2 0-0336 | 0-048 |(a) 0-173] 0-0115 |(a) 0-2661\(a) 0-2352 
minous) (b) 0-143 (b) 0-2361)(b) 0- 2102 
Producer gas engine (bituminous)| 1-82 | 2-5 | 0-038 | 0-065 | 0-096] 0-0115 | 0-2105| 0-1917 
—_—_--—--—-— ence ———— a ee - 
Steam turbine (with boilers, con-| 0-94 2 0-0196 | 0-037 0-174} 0-0031 0+ 2337 — 
densers, &c.)* 
Cost per kilowatt at 6000 volts (1938). 
Per kilowatt input | Motor efficiency, Per kilowatt 
to motor. per cent. output. 
Electric current supplied from the’ 0-457 95 0-481 0-359 ~ 
grid “ 





























* Based on 1300 H.P, set. The gas engine figures are based on 1000 H.P. set. 


stroke 13in. It was originally installed to run| diately whilst the engine is running on load 
on oil fuel and was altered ‘to run on gas by| and the output was increased to 150 B.H.P. on 
reducing the compression ratio from 13:1)gas, which is 6} per cent. lower than the oil 
to 6:1. To make this change would take two| engine rating of 160 B.H.P. The limit of power 
men approximately eight hours. Under these | is reached when theroughness experienced in run- 


conditions the outputs were 120 B.H.P. on gas! ning exceeds that encountered with the oil engine. | 





Shortly afterwards, the Drainage Board con- 


verted a larger engine at their Saltley works. 
This was a six-cylinder, four-stroke cycle engine 
developing 330 B.H.P. on oil fuel, and as a dual 
fuel engine 330 B.H.P. was obtained. The 
engine has now run 9400 hours as a dual fuel 
engine, out of a total of 18,250 hours. Table II 
includes some costs for the dual fuel engine, 
and Table III shows results of some engines of 
this type built up to the present time, for town’s 
gas and for producer gas. 

The rate of pressure rise when using gases 
having high calorific values has some relation- 
ship to the amount of oil fuel used for ignition. 
A small quantity, down to about 5 per cent., 
gives a slower rate, and increased quantities 
augment it until about 25 per cent. oil fuel is 
reached, when conditions are about normal for 
oil engine i When using gas of low 
calorific value (say, producer gas of 140 B.Th.U. 
per cubic foot), the rates of pressure rise are 
lower than when using gas having a high calorific 
value, and Fig. 2 shows out-of-phase indicator 
diagrams taken when using producer gas. The 
load is constant, but the amount of oil fuel 
injected varies from 9 to 25 per cent. It will 
be seen that the rate of pressure rise increases 
when the oil fuel is increased from 9 to 15 per 
cent. Above this no change is noticeable, and 
although the rate of pressure rise varies, the 
maximum pressure is constant. Fig. 3 shows a 
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Fic. 4—Fuel Consumption Curves 


further set of out-of-phase indicator diagrams 
with the oil fuel quantity kept constant and the 
load increased in stages to 925 amperes. The 
rate of pressure rise is not excessive, and the 
maximum pressure is no higher than that of the 
compression-ignition oil engine. A final diagram 
taken at the same load with the oil fuel increased 
up to 20 per cent. shows lower pressure than a 
card taken at the same load with only 10 per 
cent. cil fuel; but this may be due to the 
unsteady load, as these cards were taken from 
an engine on works load. 

The dual fuel system should do much to 
reinstate the gas engine, as it overcomes 
some of the main difficulties associated with 
it. There would be no difficulty in starting a 
suction gas engine, since the fire could be 
drawn up with the engine running on 100 per 
cent. oil fuel, the need for a standby producer 
plant (for use during repairs to the producer) 
being dispensed with by the same means. 
Further, the engine is not sensitive to varia- 
tions in the calorific value and pressure of the 
gas, since the gas supply only, and not the air, 
is controlled by the governor. 

By using atomiser nozzles with fewer or 
smaller holes, better metering can be obtained ; 
and a lower percentage of oil fuel can be used 
for ignition, with much better results. This, 
however, handi the engine when changing 
over entirely to oil fuel. A two-spindle atomiser 
nozzle was therefore developed, so as to allow 
the use of one spindle and half the number of 
holes when running as a gas engine, and of both 
spindles and all the holes when running as an 
oil engine. 





Tests carried out on producer gas show that 
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90 per cent. of the output when using town’s 
gas can be obtained, and the efficiency is reduced 
from 37-5 to 34 per cent. 

The High-compression Gas Engine.—Con- 
currently with the above-mentioned investiga- 
tions, experiments were being made with an 
electric spark ignition engine, with a compres- 
sion ratio of 15:1. The engine had a cylinder 
bore of 4-125in., a stroke of 6in., and developed 


Tasie IIIl.—Dual Fuel Engine: Types and Powers 


the result that the fuel consumption below half 
load is very poor.; in fact, it is higher than the 
low-compression engine with quantity govern- 
ing. But when spark ignition is used, quantity 
governing gives high efficiency down to no 
load, and the curve showing the British thermal 
units per hour follows very closely the oil engine 
curve given in Fig. 4. A noteworthy: feature 
about this engine is that although the efficiency 
































Ministry of Aircraft Production 
and Industrial Changes 


On Wednesday, March 17th, it was Officially 
announced by the Minister of Aircraft Produc. 
tion that, in the exercise of his powers under the 
Defence Regulations, the Minister had appointed 


Mr. Kenneth A. Layton-Bennett, F.C.A., to 
be Authorised Controller of Short Brothers 
(Rochester and Bedford), Ltd. It will be 
recalled that, following upon representations 
from the Minister to the board that the manave. 
ment of the company needed to be strengthened, 
the board requested Sir Frederick Heaton tv 
become the chairman of Short Brothers, and 
he was subsequently elected to that position 
about a month ago. Owing, however, to certain 
difficulties which have arisen in the carrying 


“lout of the chairman’s duties, the Minister has, 


after considering all the circumstances, decided 
that in order to safeguard production at Short 
Brothers, Sir ‘Frederick’s position should be 


‘| strengthened by the appointment of an Autho- 


rised Controller. On Tuesday, March 23rd, it 
was announced that under Regulation 78 of 








Fuel consumption, 
Maximum rating. B.Th.U. per 
B.H.P.-hour. Brake 
Bore, Stroke, | Speed, ; St ———j-—_——--} thermal! Type System of 
inches. inches. r.p.m. Brake mean efficiency,| of gas. ignition. 
Brake effective per cent. 
horse- pressure, Gas fuel. | Oil fuel. 
power. | lb. per square 
inch, 
ll 15 428 60 78-0 6250 : ~ 625 “ 37-0 : Town's Oil 
55 71-6 6700 750 34-1 Mond Oil 
9 13 500 37} 72 6500 695 35-3 | Town’s | Oil 
5} 8} 800 20 90 6830 110 36-6 | Town’s Oil 
20 90 6830 _ 37-1 Town's Electric 
spark 
4} 6 1000-1200} 10-12 98-7-118-5 6650 350 36-4 Town’s Oil 
6900 _ 36-9 Town's Electric 
: spark 
6750 355 35-8 Mond Electric 
spark 
16 21} 300 121 74 6450 655 35-8 Town’s Oil 
































15 B.H.P. per cylinder at 1500 r.p.m. Exactly 
the same output was obtained when running on 
town’s gas as when the engine was fitted with 
fuel injection equipment and run on oil fuel ; 
in fact, its performance was the same. 

The single-cylinder ine has a consumption 
of .0-375lb. of “Pool” diesel fuel oil per 
B.H.P.-hour when developing a brake mean 
effective pressure of 90 Ib. per square inch at 
1200 r.p.m., and this is equal to 6900 B.Th.U. 
per B.H.P.-hour. When running on gas and 
using spark ignition at the same load, the con- 
sumption is 6800 B.Th.U. per B.H.P.-hour, 
both results being calculated on the net calorific 
value of the fuel. Many of these engines, with 
several cylinders, have now been running on 
industrial load for eighteen months with com- 
plete satisfaction. Test results as witnessed 
by Mr. W. A. Tookey, M.I. Mech. E., are given 
in Table IV. 

Later, tests were tried with a spark ignition 
high-compression type of gas engine having four 
llin. cylinders, but the results were not entirely 
satisfactory. On a third type of engine, with a 
cylinder diameter of 5fin. and a stroke of 8}in., 
the results were very good; they are shown in 


is just as high as the oil engine when using gas 
and employing electric spark ignition, the run- 
ning is very much smoother, due no doubt to 
the lower rate of pressure rise. 

Fig. 5 shows the rates of pressure rise when 
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a b 
High-compression gas engine Compression-ignition oil 
(spark ignition): Load, engine: Load, 90 lb. 
90 lb. per square inch brake per square inch brake 
mean effective pressure mean effective pressure 





Fic. 5—-Rates of Pressure Rise 


the engine is running on gas with spark ignition 
and when running as an oil engine, the brake 
mean effective pressure in both cases being 
90 Ib. per square inch. 





Table III. The results show tests carried out 
with spark ignition and with oil ignition, on 


TaBLe IV.—Test Results (Output and Consumption) for High-compression Gas Engine 


The method of obtaining these diagrams is 
rather interesting. Space in the cylinder head 









































Output. Gas consumption. 
—-— Brake thermal 
Trial. Brake Brake B.Th.U. efficiency, per cent. 
horse- mean effective | Cubic feet | Cubic feet per B.H.P.-hour. 
power. pressure, per hour. er — — 
lb. per sq. inch. B.H.P.-hr.| Gross. Net. Gross. Net. 
Full load ... 27-0 88-9 458 s. 16-95 s. 8,330 s. 7,540 s. 30-55 33-75 
445 f. 16-46f. | 8,100f. | 7,320/. 31-4 34:75 
Overload ... 30-0 98-7 479 8. 15-97 8. 7,840 8. 7,090 2. 32-45 35-9 
473 f. 15-78 f. 7,750 f. 7,010 f. 32-80 36-30 
Maximum ... 32-85 108-0 511 15-55 7,640 6,900 33-3 36-9 
zload... ... 21-0 69-0 373 17-73 8,720 7,890 29-20 32-25 
re ee ae 44-5 316 23-4 11,500 | 10,400 22-13 | 24-50 
Edoadivks cof | c6-70] 2) aed 289 42-6 | 20,900 | 18,900 12-17 | 13-45 





























8., start ; f., finish. 


the same engine, the oil fuel being reduced to 
the remarkably low figure of 110 B.Th.U. per 
hour. A further development was to fit the 
4}hin. bore engine with magneto and sparking 
plug ignition equipment, in addition to the fuel 
injection equipment, so that a complete change 
over from one system of ignition to the other 
could take place, as well as change of fuel. 
, These engines, when running with pilot oil 
ignition, must work on quality governing, with 





is restricted and will not allow the pick-up unit 
to be located close to the combustion chamber, 
As a long passage is not desirable, strong girders 
were built up by the side of the engine and the 
indicator pick-up unit rigidly held above the 
cylinder head, the clearance between the head 
and the unit being 0-027in. The diagram was 
thrown on to the cathode ray tube, from which 
it was carefully traced. 


the Defence (General) Regulations, 1939, an 
Order has been made whereby all shares of 
every class in Short Brothers (Rochester and 
Bedford), Ltd., were on that date transferred to 
and vested in nominees of the Ministry of Air- 
craft Production. It is announced by the Rover 
Company, Ltd., that by mutual agreement 
between the Minister of Aircraft Production 
and the boards of the Rover Company, Ltd., 
and Rolls-Royce, Ltd., an exchange of manu- 
facturing facilities has been arranged between 
the two companies. As a result of this arrange- 
ment, Rolls-Royce, acting for and: on behalf 
of the Minister of Aircraft Production, will 
assume responsibility for the management of 
the Rover factories concerned, as from Thurs- 
day, April Ist. The resignation was announced 
on Wednesday, March 24th, of Mr. 8S. 8S. 
Hammersley (chairman), Mr. T. C. Guthrie, 
and Mr. Robert Officer from the board of David 
Brown (Huddersfield), Ltd. It will be recalled 
that these three gentlemen agreed to join the 
board in July last, at the request of the Ministry 
of Aircraft Production and the Ministry of 
Supply, as a result of negotiations which had 
taken place between Mr. David Brown and the 
two Ministries, with a view to strengthening the 
board in the national interest. They have come 
to the conclusion that it is no longer possible 
to carry out the purpose intended, and Mr. 
David Brown is left as the sole remaining 
director of the company. 








Wetpine A CHurcHitt Statce.—In its main 
street, Moose Jaw, Saskatchewan, has set up a 
notable statue to the Prime Minister. It is 18ft. 
high, weighs more than 2 tons, and was fashioned 
out of iron by welding students of Moose Jaw 
Technical High School in about two months of spare- 
time working, under the guidance of their instructor. 
About 65 lb. of welding rods were needed to com- 
plete the job. 


Tue Late Mr. Cuartes Henry Naytor.—We 
regret to have to announce the death of Mr. C. H. 
Naylor, at his home in Rugby, on March 15th. Mr. 
Naylor was born in April, 1870, near Bradford, 
Yorks, and was educated at the Bradford Grammar 
School and at the Yorkshire College of Technology, 
Leeds, which subsequently became incorporated in 
the University of Leeds. After working for 
Hathorn, Davey and Co. and John Fowler and Co., 
he went to London to work for Johnson and Phillips. 
He left them to join the Willans works staff at 
Rugby, but afterwards returned to Johnson and 
Phillips. In October, 1909, he entered the service 
of the British Thomson-Houston Company, Ltd., 
as a turbine draughtsman, transferring to the 
turbine commercial department in February, 1911, 
remaining in that department for thirty-two years. 
He was an associate member of the Institution of 
Civil Engineers and for many we had specialised 
in steam problems relating to large power stations. 
As a member of the B.E.A.M.A. Turbine Standing 
Committee, he did valuable work in connection 
with heat consumption for feed-heating turbines 
and with the performance of blowers and com- 
ressors. He also compiled the ‘‘ Correction Tables 
or Thermod ic Efficiencies,” published by 





(To be continued) 


ynami 
Edward Arnold in 1917 for the Turbine Section of 
the B.E.A.M.A, : 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The great strides which have been made 
by the iron and steel industry in the United States 
to meet the enormous war demand is shown vy 
the revised estimates of productive capacity issued 
by the Iron and Steel Institute. The great calls 
which have been made by the Allied Nations upon 
American productior, as well as the requirements 
of the American war industries, have resulted in 
great efforts being made to increase production. 
At the beginning of 1943 the blast-furnace capacity 
of the United States, including ferro-alloys, totalled. 
63,933,530 tons. This resented an increase of 
3,539,550 tons in 1942. ere has also been a great 
increase in the steel-producing capacity of the 
nation, which totalled 90,292,660 tons. This is an 
increase of 1,627,490 tons on the 1942 figures. 
From January Ist, 1940, to the end of 1942, the 
productive capacity increased by 8,673,164 tons. 
The open-hearth steel capacity rose to 79,180,850 
tons by the end of 1942, but Bessemer steel produc- 
tive capacity dropped to 6,553,000, a decline of 
168,400 tons. The electric steel furnace capacity 
in 1942 rose to 4,554,980 tons, an increass of 
817,470 tons. Capacity is being added this year 
and the figure for electric furnace steel shows an 
increase of 168 per cent. since the beginning of 1940. 
No change has occurred in the capacity to produce 
crucible steel, which stands at 3800 tons per 
annum. It is notable that the increase in the 
capacity to produce electric furnace steel is largely 
saan to the production of armour plate and 
alloy steel for war purposes. The decline in the 
Bessemer steel capacity is the result of the use of 
molten metal being diverted to the production of 
open-hearth steel. These figures will be increased 
by next year by the addition of 7,000,000 tons of 
steel-making Sa eS which is now being con- 
structed, and by 8,000,000 tons of pig iron capacity, 
the plant for which is being built with the assist- 
ance of the Government under the supervision of the 
War Production Board. At the beginning of March 
the production of steel averaged 98-2 per cent. of 
ingot capacity, and equalled a weekly production 
of 1,700,500 tons. It is interesting to note that 
in February no building permits were issued by 
New York City, which, in time, is a heavy 
consumer of structural steel. Ppractically the whole 
of the United States production of iron and steel is 
devoted to war purposes. 


Combined Aluminium Committee 


It is announced by the Ministry of Pro- 
duction that a Combined Aluminium Committee, 
representing the United Kingdom, the United 
States, and C has been established to 
co-ordinate the activities of the three countries in 
respect of aluminium. Mr. Charles E. Wilson, 
Executive Vice-President of the War Production 
Board in Washington, will serve as Chairman of the 
Committee. The other members are Sir Richard 
Fairey, Director-General of the British Aircraft 
Commission in Washington, and Mr. George C. 
Bateman, Metals Controller of Canada. The 
Committee, which is*the fourth of its kind to be 
appointed, will report its findings and actions to the 
Combined Production and Resources Board and 
the Combined Raw Materials Board. A technical 
sub-committee, consisting of Mr. Arthur H. Bunker, 
Director of the War Production Board’s aluminium 
and magnesium division, and Mr. P. W. Rolleston, 
Director of Raw Materials and Supply, Supply 
Services, British Aircraft Commission, has n 
appointed to prepare detailed estimates of 1943 
and 1944 production and requirements of the three 
countries. The first of the special committees was 
appointed on December 15th to study the steel 
situation. A Committee on Copper was appointed 
on February 10th and a Committee on Rubber was 
appointed on February 16th. 


The Pig Iron Market 


The production of pig iron in Great 
Britain is maintained at a high level, and in many 
cases blast-furnaces are reported to have exceeded 
previous outputs during the past year. Other 
changes have also taken place in the pig iron 
industry, which possesses a number of more effi- 
cient furnaces of a larger capacity than before the 
war, and many plants have been improved. 
Deliveries to consumers engaged upon war work 
have been satisfactory, although users are fre- 
quently required to take other grades than those 
for which they applied, and in many cases told 
where to place their orders. The demand for 
hematite is in excess of the supply, with the result 
that other descriptions of iron have to be used as 
substitutes, but there is hope that the production 
will be increased as a result of imports from North 
Africa. Surprise is expressed amongst producers 





Export quotations are f.o.b. steamer. 


and consumers at the absence of any information 
regarding this ore, and apparently inspired para- 
graphs in some papers have created an atmosphere 
of mystery. Suggestions have been made that 
difficulties of interior rail communication are hold- 
ing up shipments, that stocks in North Africa have 
been depleted by shipments to France and Italy ; 
but a statement issued in the middle of February 
by the Ministries of Production and Supply stated 
categorically that 750,000 tons of iron ore were in 
French North African ports ready for immediate 
shipment. It would be a pity if reticence on the 
part of the Ministry of Supply created an unneces- 
sary mystery about the ore. It is possible, how- 
ever, that for the time being shipping is not avail- 
able, owing to the space being needed for more 
urgently —: purposes. The engineering and 
allied foundries are fully employed on poem 
required for Government purposes, and are absorb- 
ing big tonnages of pig iron. ‘There is some string- 
ency in the supply position of low and medium- 
phosphoric pig iron, and, wherever possible, 
consumers are urged by the Control to use other 
descriptions. Liberal supplies of high-phosphoric 
pig iron are available, however, and consumers can 
obtain all the pig iron they require, In some cases 
stocks are being gradually built up at the con- 
suming works, with the acquiesence of the Control. 
The light castings industry, which is the principal 
user of high-phosphoric pig iron, is poorly employed, 
although recently a number of foundries have been 
adapted so that their production can be used in they 
war effort, and these have obtained a fair number of 
Government contracts. The production of basic 
iron has been at a satisfactory rate, and some of the 
steel works have been able to accumulate stocks. 


The Midlands and South Wales 

The steel industry in the Midlands is work- 
ing under extremely heavy pressure, and so little 
steel is permitted to be used for ordinary domestic 
or commercial purposes that it may be said that the 
whole production is going into the war effort, The 
pressure for supplies has been growing almost since 
the end of the year, and, huge as it is, it is generally 
expected that an even heavier demand will be 
made upon the industry during the coming month 
in order to meet fresh national commitments. The 
works producing plates are being taxed to the 
utmost to meet the demand, which is chiefly. from 
the shipyards, since the requirements of the ship- 
building industry have been given precedence. The 
locomotive builders are busy and ere taking up con- 
siderable quantities of boiler plates, whilst plates 
are alse required in big quantities by the heavy 
engineers who are employed upon war work. The 
mills engaged in turning out structural steel are 
fully employed, and recently there have been signs 
of an improvement in the demand for the heavier 
deseriptions. It is the lighter sizes, however, that 
are in chief request. There is a heavy volume of 
business in light joists and sections, which are taken 
up in considerable tonnages by the shipyards and 
also by engineers. An active business is passing in 
sheets, principally in black and painted descriptions. 
In South Wales all the steel works are fully engaged, 
but quiet conditions rule in the tinplate industry, 
although recently a slight improvement has been 
noticeable in the demand for tinplates and their 
substitutes. The pressure of consumers to obtain 
supplies of heavy finished steel is unrelaxed, whilst 
there is an insistent call for semis. The production 
of billets by Welsh works is at a high level, and 
recently there has been an improvement in the 
demand for sheet and tinplate bars. 


The North-East Coast and Yorkshire 

Severe pressure of demand is experienced 
by all the steel works on the North-East Coast, but 
the efforts to maintain production at a high level 
have been successful, and deliveries have been 
maintained. The requirements of the shipyards 
are an outstanding feature of the position and the 
demand for plates from this industry is absorbing 
large quantities. The big programme of shipbuild- 
ing in hand is calling for large tonnages of plates 
of all descriptions, and the authorities see to it that 
there is no delay in completing vessels as a result 
of delays in deliveries. In additign to the ship- 
yards, plates are required in considerable to 
by tank makers and locomotive builders, whilst the 
heavy engineering industry is a big consumer. 
Most constructional engineering firms have plenty 
of work in hand, and their requirements of joists 
and sections are on a substantial scale, but the 
demand for heavy joists and sections falls behind 
that of the lighter sizes. The shipyards are taking 
big quantities of sections, and it seems likely that 
this demand will be maintained for an indefinite 
period. The re-rollers are producing on a heavy 


Unless otherwise specified home trade quotations are delivered f.o.t. 


immediate consumption. Delivery dates, generally 
have been extended, and it is difficult to get con- 
tracts accepted for earlier than the end of Period IL 
and in many cases before some time in Period III, 
There is less difficulty in placing orders for heavy 
joists and sections for earlier delivery. Some of 
the re-rollers a r anxious regarding their future 
supplies of billets, but the use of shell discards, 
crops, and defective billets enables the works to 
te at capacity. The Iron and Steel Control 
so continues to distribute, though on a lesser 
seale than recently, lies of billets from stocks of 
imported material. Steady conditions prevail at 
the Yorkshire steel works, which have been operat- 
ing at capacity for'a long period. There has been 
no decline in the demand for basic steel, and with 
all available plant in operation, consumers are 
obtaining full deliveries. Most of the works pro- 
ducing this description of steel have order books 
sufficient to keep them busy for several months. A 
heavy volume of business is ing in acid carbon 
steel, the production of which has been well main- 
tained. There has been no relaxation in the call for 
alloy steel, and although the demand exceeds the 
production, consumers are not greatly inconveni- 
enced, since the Control is carefully supervising its 
distribution. 


Scotland and the North 


The Scottish iron and steel works have been 
producing at a high rate, but the demand for war 
pu taxed their resources. With the coming 
of the summer and the prospects of a further increase 
in demand, efforts are being made further to increase 
the output, notwithstanding that in the case of 
many individual works production has approached 
a record. The big programme of work in hand at 
the shipyards has created an intense demand for 
plates, and, although a policy of standardisation 
has been introduced, the demand appears to exceed 
the supply and delivery dates are becoming longer. 
All the works producing plates are fully employed, 
and the orders on their books are sufficient to keep 
them busy for a long period. The problem of 
meeting the big demand for alloy steels has, at any 
rate, been partly met in this part of the country 
by increasing the number of plants equipped to 
produce this description of steel. As a -result, 
consumers in Scotland have experienced rather 
easier supply conditions. Even with the increased 
production, however, the demand is only satisfied 
with great difficulty. The production of semi- 
finished steel is at a high level, and the re-rolling 
industry is obtaining good supplies, but it is still 
necessary to rely to some extent upon stocks of 
imported steel. Successful efforts to meet the situa- 
tion are being made by using considerable quan- 
tities of defective and shell discard material for 
re-rolling. A large proportion of the demand is for 
billets, but there is a steady call for sheet bars and 
wire rods. The bar iron trade is steady, and 
quantities of best iron are being taken up by the 
shipyards. The makers of common bars have also 
well-furnished ‘order books. The steel works in 
Lancashire are fully employed, but the tinplate 
trade is suffering from the restrictions upon the 
use and manufacture of the product. The home 
trade demand is poor, and export business is 
negligible. There is an active demand for struc- 
tural steel and most of the producers have order 
books sufficient to keep them well employed into 
the third quarter. The steel works on the North- 
West Coast are fully engaged upon essential work, 
and production is maintained at a satisfactory level. 
The production of iron ore on the North-West 
Coast district is on a scale higher than that attained 
in the last war. 


Iron and Steel Scrap 


The characteristics of the iron and steel 
scrap market have not altered for some time, but 
lately the general demand has shown a tendency to 
become somewhat easier. Consumers are more 
interested in the heavier grades of scrap than in the 
lighter, and the demand is particularly strong for 
those which are in short supply, whilst the descrip- 
tions which are easily available are moving only 
slowly into consumption. Somewhat stringent 
conditions rule in heavy steel scrap, and material 
cut to furnace and foundry sizes is rather scarce, 
and consumers are eagerly taking up parcels that 
become available. There is an active request for 
bundled steel serap and hydraulically compressed 
steel shearings. Mild steel turnings are plentiful, 
and although there is a fair business passing in the 
heavier grades, the lighter descriptions are not 
readily taken up. The foundry trades are obtaining 
@ regular supply of heavy cast iron scrap, but first- 
class machinery metal and heavy steel scrap are in 
short supply. Light cast iron scrap, of which ample 





scale, and the whole of their production passes into 


quantities are available, is in light demand. 
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Rail and Road 


U.S.A. Rarpway ABANDONMENTS.—The hunt for 
scrap in America led in 1942 to the abandonment of 
2516 miles of railway, which was 1007 miles more 
than in 1941 and 521 miles more than the previous 
maximum of 1995 miles, which had stood as the 
record since 1934. 

By Bus To anp FRoM Dawson Crry.—What 
may well be the first public service on the Alaska 
Highway was initiated when a bus recently travelled 
over the road from Dawson Creek to White Horse 
in 52 hours. The return journey was completed in 
54 hours. It is not known whether the bus travelled 
continuously, but the time is considered excellent 
for the 800-odd mile journey. 


ANOTHER VETERAN ScRaPPED.— The Union 
Pacific Railway of America has scrapped its seventy- 
four-year-old ‘‘ Thomas C. Durant” steam fire- 
engine, the first ever to be employed west of the 
Missouri River. Built in 1867 by the Amoskeag 
Manufacturing Company, of Manchester, N-H., 
and named after the vice-president of the railway 
from 1863 to 1869, the engine was brought to Omaha 
in 1868 to protect company shop properties. 


Hicuways For Mrextco.—Last year Mexico spent 
17 million dollars on its roads, the highest in the 
Republic’s history, according to the Ministry of Com- 
munications and Public Works. Nearly half of the 
total was spent for work on the western and southern 
sections of the Mexican branch of the Pan-American 
Highway, and on a north-south road through Baja, 
Cal. Territory, from Tiajuana on the United States 
border to La Paz, capital of the territory’s southern 
district. 

Montreat’s New Station to Open.—The new 
Canadian National passenger terminal in Montreal 
will be opened for traffic this spring, probably 
between April and June. The total cost of the pro- 
ject will be about 25 million dollars. The terminal 
was originally planned under the régime of the late 
Sir Henry Thornton as a 50-million-dollar project. 
Its construction was interrupted during the depres- 
sion between 1931 and 1935, and, when resumed, it 
was replanned on a reduced scale. 


TyREs FROM RECLAIMED RuBBER.—The Canadian 
authorities have begun the release of a limited 
supply of tyres made from reclaimed rubber. The 
new tyre will give satisfactory service if carefully 
looked after and if not driven at more than 35 miles 
an hour. Made only in four-ply construction and 
in eight sizes, the manufacturing cost is dispro- 
portionately high, because only small quantities of 
each size are being made, and because the manu- 
facturing process is more difficult than that for 
crude rubber tyres. 


Air and Water 


Tue Prr River ‘Brivce.—The California State 
ent of Public Works reported recently that 
motor traffic used the Pit River bridge for the first 
time on January 8th. This bridge, it may be 
recalled, is the highest double-decker span in the 
world and spans the Pit River above the site of the 
Shasta dam. The upper deck carries a four-lane 
section of Highway 99 and is 500ft. above the 
present river level. The lower deck carries the 
Southern Pacific Railroad across the river. 


A Two-Province Power Prosect.—An agree- 
ment has been concluded between the provinces of 
Quebec and Ontario for the joint development of 
power resources of the Ottawa River. Announcing 
this, the Chairman of the Ontario Hydro-electric 
Power Commission, said that construction will start 
this spring on a 40-million-dollars development. 
The agreement between the provinces, long under 
negotiation, calls for joint development of the 
river’s potential power resources as a means of 
alleviating current power shortages and to ensure 
future adequate supplies for industry. 

SwepisH Crviz Aviation Prans.—Like many 
other countries, Sweden is preparing for her civilian 
air traffic with foreign countries after the war. 
Sweden’s air lines to various Euro capitals have 
for many years been handled by the Aerotransport 
Company. With the object of operating air traffic 
between Sweden and overseas countries after the 
war, a company, Svensk Interkontinental Luft- 
trafik A.B. (S.1.L.A.), was recently formed in 
Stockholm. The company, which will operate with- 
out State subsidies, is to have a minimum share 
capital of 10 million kronor and a maximum of 
30 million kronor (£1,765,000). The minimum 
amount has been guaranteed by some fifty leading 


enterprises in Swedish export trade, industry, and 


Memoranda 


which had earlier been planning transatlantic air 
lines of their own. An agreement has been reached 
‘ between the new company and A.B. Aerotransport, 
according. to which the companies will run their 
services in close co-operation. It is also stipulated 
that the Aerotransport Company shall place its 
technical organisation and traffic equipment, as 
well as its expert management, at the disposal of 
the new concern. The contract with Aerotransport 
will be in force for five years. 


Miscellanea 

PowEk or PaPer !—The extension of the use of 
producer gas driven vehicles in Germany has been 
mentioned on several occasions. Now comes a 
report that so short has the supply of wood become, 
and so great the need for more timber for the pulp 
industry, that the German Government has pro- 
hibited the manufacture and installation of gas 
generators using wood fuel. : 


Gop SatvacED.—Gold to the value of £2,379,000 
has been recovered from the wreck of the Canadian 
Australasian Line’s steamer “ Niagara,’’ which 
struck mines and sank in 438ft. of water off New 
Zealand eighteen months ago. The gold, which 
was the property of the Bank of England, was being 
carried from South African mines to Sydney for 
shipment to America. Some experts declared that 
salvage was impossible, but the United Salvage 
Syndicate undertook the task, which has now been 
successfully concluded. The divers used special 
gear, designed to work at the recorded depth. 


Satvace By Macnet.—The New Zealand Elec- 
trical Journal states that the first sea tests have 
been made of a powerful electromagnet for salving 
iron and steel from the cargo of the ‘‘ Waikouaiti,” 
off Dog Island, Bluff. The magnet consists of a 
metal casting, 20in. in diameter, 8in. deep, and 
weighing 650lb. The internal wiring has been 
carefully sealed to make it waterproof, and the 
cable is shielded by a rubber hose. The power is 
supplied by a generator coupled to a motor-car 
engine. According to the specifications, the magnet 
will be effective for loads of up to 6 tons, with a full 
margin of safety. 


Dams anDd MeEtTatuvrey.—The U.S.A. Bureau 
of Mines is planning to build a laboratory 
in which to study the recovery and processing of 
minerals with electrical energy from Bonneville 
and Grand Coulee dams. As soon as a location is 
selected—probably within a radius of 200 miles of 
the dams on the Columbia River—erection of the 
laboratory will be started. Upon completien, the 
station, which will be known as the North-West 
Electro-Development Laboratory, will be staffed 
by some forty or fifty metallurgists and assistants. 
It will be equipped with electric furnaces and electro- 
lytic cells of various t ore-crushing and con- 
centrating machinery, chemical laboratory and 
machine shop equipment, and other miscellaneous 
installations needed in experimental and develop- 
ment work. 


A SEVEN-STOREY BuILpine Encased In Rock.— 
Some time ago information was published about a 
Swedish factory entirely placed in a big hall blasted 
out of the rock, but which had been so arranged that 
the workers had very little feeling of being under- 
ground. Recently another interesting “rock 
building ” was completed in Sweden. It is a build- 
ing seven storeys high, and, in addition, containing 
two cellar storeys, which has been erected in a 
cavity blasted out of solid granite in the centre of 
Stockholm, and intended to house the city’s archives 
and records. The building is constructed entirely 
of concrete and stands self-contained and separated 
from the rock on all sides. The interior is laid out 
with six archive rooms, 37 m. long and 6 m. wide, 
on six of the floors, while the top floor is used for 
offices and the like. In addition, the two cellar 
floors contain stores, heating plant, and reserve 
electric power plant. The building required about 
thirty months to complete and has cost over 
£176,000. 


Personal and Business 


THe WELLMAN SMITH OWEN ENGINEERLNG CoR- 
PORATION, Limited, announces that Sir Walter 
Benton Jones, Bt., Mr. 4 iarmid, 
Mr. John E. James, and Mr. G. 8S. McLay have 
joined its board of directors. 

Tue Arrscrew Company, Ltd., London, informs 
us that Mr. A. H. Sherry, managing director of 
E. Sherry, Ltd.,’ was appointed a director of the 


Forthcoming Engagements 


Secretaries of I 5 » &e., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of its insertion, 
the y information should reach this o on, or 
before, the morning of the a of the preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Fuel 
Wednesday, March 3lst.—Mipuanp Section: James 
Watt Memorial Institute, Great Charles Street, Bir. 
mingham. ‘The Burning of Pitch Creosote Mix. 
tures,” H. M. Brack. 2.30 p.m. 
Thursday, April, 8th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘The Purchase of Coal 
by Industrial Users,” F. McNeill. 5.30 p.m, 
Institute of Physics 
Friday and Saturday, re 9th and 10th.—Cambridge. 
Conference on “X-Ray Analysis in Industry.” 
2.15 p.m. (Friday) and 10 a.m. (Saturday). 
Institute of Transport 
Tuesday, April 6th.—Connaught Rooms, Great Queen 
Street, W.C.2. Address by H. G. Strauss. 12.45 
for 1.15 p.m, 


titeat oe " 








Institute of Welding 

Wednesday, March 31st.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ A Develop. 
ment in Welded Fabrication for Merchant Ship. 
building,” R. B. Shepheard, R. Boardman, and 
C. J. Jensen. 6 p.m. 

Institution of Chemical Engineers 

To-day, March 26th.—Royal Technical College, Glasgow 
“Multiple Effect Evaporation in the Sugar 
Industry,” D. M. Semple. 7.15 p.m. 

Wednesday, March 3lst.—AGricutturRaAL GrovP: 
London School of Hygiene, Keppel Street, W.C.1. 
“Design of oe | Machines for Agricultural 
Products,” Dr. W. H. Cashmore. 2.30 p.m. 

Friday, April 2nd.—Connaught Rooms, Great Queen 
Street, W.C.2. Lunch and Presidential Address, 
‘*The Chemical Engi in Reconstruction,” C. 8. 
Garland. 11 a.m. 


Institution of Civil Engineers 
Saturday, March 27th.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘Tunnel Linings, 
with Special Reference to a New Form of Rein- 
forced Concrete Lining,” G. L. Groves. 2.30 p.m. 


Institution of Electrical Engineers 

Saturday, March 27th.—N. Miptanp Stupents: Griffin 
Hotel, Leeds. ‘The Development of Economic 
Thought,” W. E. Allen. 2.30 p.m. 

Thursday, April 1st.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘The Effect of the National Grid 
on the Operation and Maint of 8 dary 
Power Stations,” R. A. W. Connor. 5.30 p.m.— 
8S. Miptanp Centre: Grand Hotel, Birmingham. 
“Telecommunications of the Future,” G. 
Radley. 6 p.m. 

Monday, April 5th—Lonypon StupEents: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Modern British 
Tramways,” B. J. Prigmore. 


Institution of Engineers-in-Charge 

Saturday, March 27th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. “Waste Heat Recovery, with 
Special Reference to Internal Combustion Engines,” 











ineer Lieut.-Commander A. J. Elderton. 
2.30 p.m. 
Institution of Mechanical Engineers 


Saturday, March 27th.—Lonpon Grapvuates: Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Military Mechanisa- 
tion and the Royal Electrical and Mechanical Engi- 
neers,” Brigadier C. M. Bostock. 3.30 p.m.— 
WesTERN Branou: Merchant Venturers’ Technical 
College, Bristol. ‘Mechanical Aids to Wartime 
Training,” H. E. Dance. 2.30 p.m. 
Institution of Naval Architects 
Thursday, April 15th.—Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. Annual General 
Meeting, 2.30 p.m. 
Institution of Production Engineers 

pen March 26th.—N.E. Section: County Hotel, 

; cree “Machine Shop Loading,” W. Winters. 
.15 p.m. 
Saturday, March 27th.—The University, Brownlow Hill, 
Liverpool. ‘‘ Defects in Steel: Their Causes, 
Detecti and © ” R. W. Bailey. 





2.30 p.m 4 


p.m. 
Monday, March 29th.—Suerrmtp Section: Royal 
Victoria Hotel, Sheffield. Discussion, “‘ Payment 
by Results.” 6.30 p.m. 

_ Manchester Association of Engineers 
Saturday, March 27th.—Engineers’ Club, Albert Square, 
hh, 77 6 Bia hes Sbart G. E. 


: Materials,” 
Windeler. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 26th.—Mining Institute, Newcastle- 
upon-Tyne. ‘“‘ Modern Heat Insulating and Deck- 
ing Materials,” Dr. E. Griffiths and J. Hickman. 


6 p.m. 
Royal Society of Arts 

Monday, March 29th.—John Adam Street, Adelphi, 

W.C.2. “The Mechanical Equipment of the 
Turbine House,” F. Shakeshaft. 1.45 p.m. 
Monday, April 5th—John Adam Street, Adelphi, 

W.C.2. “ High-voltage Power Circuit Control,” 
C. W. Marshall. 1.45 p.m. 

Sheffield Metallurgical Association 

Saturday, March 27th.—198, West Street, Sheffield. 











shipping. Among the parties interested in the new 
company are certain big Swedish shipping companies 


Airscrew Company and its subsidiaries on March 
12th. 


~ “The Spectrochemical Analysis of Segregates,”’ 
Dr. Convey. 2.30 p.m, f espa 
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A Seven-Day Journal 


The R.A.F.’s Twenty-Fifth Birthday 


YESTERDAY (Thursday) the Royal Air Force 
was twenty-five years old. We began the war 
in 1914 with two separate combative air forces, 
the Royal Flying Corps, attached to the Army, 
and the Royal Naval Air Service. 
had become clear that many advantages would 
accrue from a union of the two organisations. 
General Smuts was entrusted with the task of 
reporting upon a scheme for their fusion. He 
strongly advocated the union, for he believed 
in the efficacy of air power in modern warfare. 
He foresaw that air supremacy might “in the 
long run become as important a factor in the 
defence of the Empire as sea supremacy,” and 
that there was “no limit to the scale of its 
future independent war use.” 
views were ardently supported by the then 
Prime Minister, Mr. Lloyd George, and by his 
lieutenant, the Prime Minister of to-day, Mr. 
Churchill. Although many doubted the wisdom 
of reorganising our air forces in this manner in 
the midst of the war, the scheme was pushed 
forward with vigour and on April Ist, 1918, the 
two forces were united as the Royal Air Force. 
When the Armistice was signed in November, 
1918, the R.A.F. was the largest air force in 
the world, with 23,000 aircraft on charge. 
Subsequently it was allowed to shrink, and in 
spite of the repeatedly expressed determination 
of the Government in power that it should be 
built up to at least equality with the strongest 
foreign air force within striking distance of our 


General Smuts’ 


the Affric scheme in 1941 to secure a substantial 
new source of power. He then quoted a number 
of extracts from the report, each of which 
commented favourably upon a different field of 
the power companies’ work. While, he said, 
such references to the efficiency and success of 
the great work they had accomplished were 
gratifying, it would not have been unreasonable 
to expect the Committee’s recommendations 
to have provided for the continuance without 
interruption of their development programme. 
That, in his view, would have been a logical 
conclusion. The reason adduced by the Com- 
mittee for the recommendation to set up the 
“North Scotland Hydro-electric Board” was 
that it was considered necessary “‘ to give the 
whole subject a fresh orientation.” In the light 
of the quotations from the report that he had 
read he submitted with all deference to the 
Committee that the ‘“ orientation ” which they 
advocated was not founded on such premises, 
but rather on considerations arising out of what 
they believed to be politically expedient and 
practicable. In concluding his references to the 
subject, Mr. Shearer added that they could 
now only ask for a square deal in the settlement 
of amendments to the Bill. If that were done 
and the Bill in its final form contained adequate 
and what they considered essential protection, 
the Secretary of State could rely upon the 
company giving him all possible co-operation in 
making this ‘fresh orientation” work as 
smoothly and successfully as possible in the 
interests of Northern Scotland. 





shores, we began the present war with a home- 
based air force of only about one-quarter the 
numerical strength of the Luftwaffe. If, how- 
ever, the R.A.F. was weak in numbers, it 
excelled the enemy in the quality of its pilots 


Anti-Aircraft Gunnery Royal Society. 

In a recent speech, Mr. Duncan Sandys,|making attendance at them compulsory the 
Parliamentary Secretary to the Ministry of |Admiralty had anticipated by twenty-seven 
Supply, gave some interesting information| years the adoption of compulsory education by 
about the inimense strides which have been| the State, and had anticipated day continuation 
made in Britain’s anti-aircraft gunnery. He| schools by scores of years. 
said that at the present time A.A. gunners are} headmaster stated that eleven ex-Portsmouth 
shooting down eight enemy aeroplanes with the | Dockyard School students were now taking the 
same number of rounds needed to shoot down | naval construction course at the Royal Naval 
one in 1940, and that modern mass-produced | College, Greenwich, and that students from the 
mechanised fuses are twice as accurate as the|School were very successful every year in 
old type of powder fuse. The height at which | gaining scholarships. The School was founded 
shells can be made to burst accurately has been} by the Admiralty by an Order in Council. in 
increased by 50 per cent. since the beginning of | 1843 for the education of apprentices, and is an 
the war, and as a result of these improvements | ©xample of the first steps taken by employers 
in this country to give technical education to 


fire to bear upon raiding aircraft. Hitherto, | their apprentices. 


Sir Edward Beatty 

THE railway world has lost an outstanding 
of the fuse has been that guns from a much| character by the death of Sir Edward Beatty, 
greater distance can concentrate their fire upon} chairman of the board of the Canadian Pacific 
hostile aircraft for a longer period and over a/ Railway Company, which occurred in Montreal 
greater area. Apart from the increased number|on Wednesday, March 24th. Edward Went- 
of shells that can now be fired, Mr. Sandys] worth Beatty was born at Thorold, Ontario, in 
stated that the accuracy of gunnery technique | 1877, and receiyed his education at the Upper 
and prediction equipment had greatly improved, | Canada College, at Toronto University, and at 
and that searchlights also were coming into their | Osgoode Hall Law School. In 1901 he was called 
to the Bar and was appointed an assistant in 
revealed that a significant proportion of enemy|the law department of the Canadian Pacific 
aircraft shot down by guns and night fighters} Railway. His promotion was rapid, for in 1914 
were held in the beams of searchlights. he became vice-president of the company and 
‘ in 1918 was elected president, a position which 
Scottish Power he held until ill-health caused him to retire in 

Ar the thirty-third ordinary general meeting 1942. He was appointed chairmah of the board 
of the Scottish Power Company, Ltd., held in| in 1924. Sir Edward’s presidency was taken up 
Edinburgh last Friday, March 26th, Mr./at a difficult time in the history of the C.P.R. 
William Shearer, chairman, referred to the| His task involved the control of about 100,000 
Cooper Report. He said that report provided | employees, 20,000 miles of railway, and a fleet 
@ powerful vindication of the initiative and|of steamers, but his wide sympathies and 
efficiency of private enterprise in its references unceasing energy helped towards success in a 
to the Scottish Power Company and the|depression which had been increased ‘by the 


many more guns can now bring concentrated 
Mr. Sandys continued, a very limited proportion 


of the guns in an area have been within range 
of the target, but the result of the lengthening 


own. During recent raids on London it was 


Royal Dockyard School’s Centenary 


THE centenary of the Portsmouth Royal 
Dockyard School was celebrated on Saturday, 
and aircraft. In that fact lay our salvation|March 27th, when the First Lord of the 
when the enemy struck at us from the air in the} Admiralty, Mr. A. V. Alexander, presented 
autumn of 1940. The situation to-day is vastly | prizes. In a speech, he referred to the fact that 
different. The R.A.F. completes its twenty-|many leaders in naval construction and engi- 
fifth year superbly equipped and manned and | neering had come from the dockyard schools and 
with a strength equal or more than equal to| that. ex-dockyard apprentices had done well 
the combined air forces of Germany and Italy.| at universities, had become heads of technical 
colleges, and had been elected Fellows of the 
In founding these schools and 


In his report, the 


It is interesting to 


to. the Canadian Pacific, as he was associated 
with the New Brunswick Railway Company, 
the Northern Alberta Railways, the Toronto 
Terminals Company, and the Toronto, Hamilton 
and Buffalo Railway Company. He also served 
as vice-president of Canadian Airways and 
as a director of the Consolidated Mining and 
Smelting Company. In addition to his business 
activities, Sir Edward took much interest in 
social and educational work, and did a great 
deal for Queen’s University, Kingston, Ontario, 
and the McGill University, Montreal, both of 
which he served as chancellor. When the 
present war began he acted as the representative 
of the Ministry of Shipping in Canada for two 
years. He was created a G.B.E. in 1935. 


The War at Sea 


Tue First Lord of the Admiralty, Mr. A. V. 
Alexander, gave a luncheon hour war com- 
mentary at Guildhall, London, on Tuesday, 
March 30th, in which he stated that during the 
last eight months new tonnage produced by the 
Allies exceeded the losses by a good deal more 
than 2,000,000 tons. He emphasised that there 
was still a Jarge number of enemy submarines 
at sea, in spite of heavy air attacks made on 
enemy building yards and operational bases. 
In the last six months there had never been a 
day in which one or more attacks had not been 
made upon U boats. Whilst the Admiralty 
did not in general publish the results of these 
attacks, heavy losses were being inflicted on 
the enemy. In the Allied shipbuilding yards 
there was the twofold task of increasing the 
production of merchant vessels and escort 
ships, and in the next few months our fleet of 
escort ships on both sides of the Atlantic would 
be considerably increased. In paying tribute to 
the men of the light coastal forces, the Minister 
said that our forces in that direction were 
sketchy at the outbreak of war: Now, how- 
ever, motor launches, motor torpedo boats, and 
motor gunboats in each section could be 
counted by the hundreds. 


Post-War Export Trade 


In an address to the Institute of Export, 
delivered in. London on Monday, March 29th, 
Mr. Leslie Gamage, the President, spoke of the 
variations which have taken place during the 
last few years in the attitude of the Govern- 
ment and public opinion generally towards the 
export industry. He said it was realised now 
that, when the war is over, export ;would be a 
first priority. With the loss of our overseas 
‘investments we shall need to’export a great 
deal more—some quarters estimate 40 or 50 per 
cent.—in order ‘to ‘maintain: the pre-war 
standard of living, and also without greatly 
increased exports all hopes of social security 
would be merely idle dreams, impossible. of 
fulfilment. At the same time, he felt that the 
‘difficulties facing export would be _ greater, 
owing mainly to the widespread _ growth, 
engendered by the war, of local manufacturing 
in our usual overseas markets. Other countries 
would have the same objectives as ourselves, 
and he was convinced that our only hope was 
to proceed by way of international agreements 
amongst manufacturers and: producers, which 
would regulate prices, particularly of raw 
materials, and the distribution of manufactured 
products. Such an agreement was necessary 
also for the whole field of air transport. Those 
agreements would,’ of course, entail some 
measure of Government control in - their 
enforcement and for the protection of consumers. 
A greater measure of Government assistance 
would also be needed; and Mr. Gamage thought 
that the time had come when the Department 
of Overseas Trade should have greater powers, 
even if it was not transformed into a separate 
Ministry. It would be wrong, however, to drift 
into the position of leaving everything to the 
Government and not relying on our own efforts, 
and ‘he hoped that the co-operation which the 
war had brought about between manufacturers, 
both in production and’ research, would com 








Grampian Company, and inferentially of their | effects of the 1914-18 war. 
foresight in ctoaearing by the promotion of ! recall that his interests were not solely restricted 


tinue in post-war days. 
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America’s Wartime Merchant Fleet 


(By an American Correspondent) 
No. I 


F, hepreneen nes as was America’s production of 
approximately 8,100,000 deadweight tons 
of steel cargo ships during the past year, 
under the direction of the United States 
Maritime Commission, even more surprising 
is the promise that the country’s shipyards 
will probably double that performance during 
the current year. Instinctively, most of us 
ask, How was the first record achieved ? 
Upon the answer to that question the world 
will be able to gauge the likelihood of the 
second and far greater output. 

Enthusiastic publicity has promoted the 
widespread belief that what has been done 
was the result of a sort of shipbuilding sleight 
of hand, and the use of extraordinarily novel 
methods recently conceived. The facts are 
quite to the contrary, which in no way lessens 
the significance and the magnitude of the job 
accomplished. Unprecedented as is the 
building of such a deadweight tonnage of 
ships in a single twelvemonth, full credit for 
that result must be given to competent 
leadership, a truly helpful start to meet 
changing conditions, and a readiness to make 
use of well-proved facilities and methods asa 
groundwork for the success already won. The 
speeding up of the working forces, steadily 
growing skill, and the wide use of lessons 
learned during the first World War are what 
the U.S. Maritime Commission confidently 
counts upon in predicting a deadweight 
tonnage in 1943 twice as great as that built 
in 1942. 

Whatever may have been the measure of 
indifference to the present conflict before the 
Japanese struck at Pearl Harbour on Decem- 
ber 7th, 1941, there can be no doubt of 
America’s aroused mood now, and the 
increasingly intense urge to retaliate and to 
win this war is manifested not only by ship- 

workers, but by those thousands of 
their fellows in many other departments of 
the nation’s industry who are also contribut- 
ing to the outfitting and equipping of the 
vitally needed seagoing cargo carriers. 


THe U.S. MarttrmME CoMMISSION 


To appreciate the essential part that the 
United States Maritime Commission is play- 
ing in this momentous undertaking, one 
should know something about the background 
of that organisation and the conditions that 
called it into being. The Commission was 
created as a peacetime project by the 
Merchant Marine Act of 1936, when the con- 
dition of the trade fleet of the United States 
was at a woefully low ebb, and quite out of 
keeping with the needs of the country’s 
foreign trade. The primary duty of the 
Commission under the authority given it was 
to design and to build with reasonable 
promptness a substantial nucleus for a 
typically modern merchant marine, and by 
so doing to stimulate private owners and 
operators of shipping throughout the country 
to subscribe to the projected expansion. 
Accordingly, the Commission set about 
planning standardised cargo and cargo and 
passenger steamers of a definitely limited 
number of types, to avoid scattering of effort 
and to facilitate production by repetitive 
duplication. The vessels, which also included 
large and improved oil tankers, were to be 
of considerable displacements and of good 
speeds. The programme adopted in 1937 
called for the construction of fifty ships a 
year and for ten consecutive years, and that 
so-called “ long-range programme ”’ was soon 


followed by the making of initial contracts 
with the then existing shipyards capable of 
accommodating craft of the prescribed sizes. 
Keels were laid with all practicable dispatch, 
and by October, 1939, twenty-eight of the 
vessels ordered had been launched and twelve 
of them were in operation on essential trade 
routes. To some extent, prefabrication was 
employed at some of the shipyards to shorten 
the time between keel-laying and launching, 
indicating a trend in the direction of speed-up 
that marked a suggestive departure from the 
more leisurely and long-established procedure. 
In the light of what has since happened, those 
prefabrication innovations were relatively 
modest in extent. They did show, however, 
a turn of the tide. 

When the Maritime Commission was 
organised there were in the United States but 
ten shipyards, with a total of forty-six ways, 
that were capable of building ocean-going 
craft, 400ft. long. The new ships were 
designed to have lengths ranging from 413ft. 
up to 553ft., and to have deadweights of 
from 7500 tons up to 16,735 tons. About 
half the ways available in the ten shipyards 
in question were in use in constructing naval 
vessels. Of the remaining slipways, many 
were idle because of a dearth of contracts 
for new merchant steamships. Bad as the 
shipbuilding business was in America at that 
period, there was happily no lag in technical 
progress on the part of most of the active 
yards. Some of them were even then devising 
means and methods that promised structural 
betterments of more or less novel natures, 
and when put to the test and proved to be 
worth while, those improvements provided 
a groundwork for some of the things that 
have since been applied on a far wider scale. 
It is really the magnitude of the present ship- 
building programme that has compelled 
recourse to the majority of the practices 
that seem so unusual and astonishing now. 
The pioneering spirit, which survives among 
the people of America, has been strikingly 
exemplified in the readiness with which both 
managements and workers have accepted the 
new order in meeting the present emergency 
in every department of the work involved, 
not only in the shipyards, but in more or 
less remote machine shops and those other 
plants, spread well-nigh throughout the 
whole nation, that are’contributing to success 
in what is truly a race against time. 

The ships financed by the Maritime Com- 
mission were originated for charter or for 
sale to private operators, and while designed 
primarily for employment in trade, they were 
purposely planned to be susceptible of quick 
adaptation for auxiliary services under either 
the Army or the Navy, should occasion so 
require. This foresight has paid dividends, 
because a large number of the different types 
of ships built for the Commission has been 
taken over by the two Armed Services, 
including many of the speedy tankers built 
by the Commission for some of the oil com- 
panies. Starting with a programme of fifty 
ships a year, the Commission expanded that 
programme successively as the effects of war 
in Europe made it evident that American 
shipyards, even before the United States 
entered the conflict, would inevitably be 
called upon to replace in large measure the 
enormous tonnage of foreign craft sunk by 
submarines, bombers, raiders, and mines, or 
rendered inactive by reason of blockade. 





its production schedule and made contracts 
for one hundred ships a year. As the war 
spread and more and more nations became 
involved, even that enlarged programme wag 
doubled in 1940, and steps were taken at once 
to build two hundred ships of the Commis. 
sion’s standard types, but under an increased 
annual construction tempo. That number 
was then deemed by American shipbuilders 
to be the utmost that their yards could 
accommodate with their existing facilities, 
especially in view of the continually mounting 
requirements of the U.S. Navy. But the 
dual demands of the merchant fleet and the 
fighting fleet did not halt there. Time-saving 
and labour-saving methods gained further 
recognition under the pressure of circum. 
stances. 


SHIPBUILDING CAPACITY 


In January, 1941, when it became evident 
that America would have to play a larger part 
in the international situation, the President 
called upon the Maritime Commission and the 
shipbuilders of the country again to double 
the previously adopted production schedule 
by building four hundred ships a year of the 
Commission’s standardised types. By this 
time the shipbuilding industry of America 
could boast eighteen yards with a total of 
seventy ways of sufficient size to construct 
on each ocean-going vessels of large size. 
The mounting requirements of the military 
services as well as those of the merchant 
marine were nearly swamping the available 
yards. Further, those shipyards were ham- 
pered by their incapacity to build, or the 
inability to obtain, turbines and gears for the 
several classes of ““C” type steam-driven 
cargo and cargo and passenger vessels for 
which the Commission had specified turbine 
drive. This brings us to the appearance of 
the so-called “ Liberty ” ship, authorised in 
February, 1941, and of which two hundred 
were to be built. The general design of the 
“ Liberty ” ships was approximately similar 
to that of the sixty vessels contracted for by 
the British Government in the latter part of 
1940 for construction in the United States. 
The immediate problem which confronted 
the Commission was that of obtaining engines 
and auxiliary equipment for the projected 
“E C-2” vessels—now known as “ Liberty” 
ships—without hampering progress of the 
repeatedly enlarged long-range programme of 
the Commission. It was found that by adopt- 
ing triple-expansion reciprocating engines and 
by utilising steam-driven winches and other 
auxiliary equipment—in lieu of electrically 
driven apparatus on the Commission’s 
standard type vessels—it would be possible 
to make use of manufacturing facilities not 
previously employed for such work. Simpli- 
fication of design and the elimination of more 
or less numerous refinements common to the 
“C” types facilitated planning and promised 
to shorten considerably the production 
schedules for the new cargo craft. 


Tue “ Liperty”’ SxHrp 


The “ Liberty ” ship is admittedly a com- 
promise type, but it was not conceived as a 
forlorn hope, as was the case with many of 
the vessels constructed during the first World 
War, and designed to justify their cost if 
they could make even a single crossing of the 
Atlantic. The global nature of the present 
struggle called for a good and sturdy craft 
that could cover long voyages and transport 
larger cargoes to numerous distant overseas 
bases or ports. 

The “ Liberty ” ship, somewhat modified 
from the basic English design, has lent itself 
to speedy building by the procedures adopted 
in American shipyards. The type has an 








Accordingly, in 1939, the Commission doubled 


overall length of 441ft. 6in., a beam of 57ft., 
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a depth of 37ft. 4in., a total displacement of 
14,100 tons, and a general cargo capacity 
of 9146 tons. The craft is of full scantling 
type, with a raked stem and 4 cruiser stern, 
and the hullis subdivided by seven main bulk- 
heads that create five cargo holds. The 
cargo gear has been intentionally designed to 
assure simplicity of operation and so reduce 
handling difficulties likely to arise in some 
foreign ports. All winches are steam driven 
and motive steam for the ship’s propelling 
engine and auxiliaries is furnished by two 
oil-burning, water-tube boilers. The power 
unit is a triple-expansion reciprocating engine 
of 2500 8.H.P. driving a single screw, and 
designed to give a normal speed ranging from 
10 to 11 knots. The engine is of a type of 
proved reliability and was adopted because 
many manufacturing plants available in the 
country could be relied upon to turn out units 
rapidly and in large numbers to meet the 
pressing power problem of the emergency 
cargo ship programme. Each “ Liberty” 
ship has a normal complement of forty-four 
officers and men, and the quarters for all 
hands, contained in a single deck house, are 
thoroughly comfortable and have all essential 
modern sanitary facilities. The estimated 
deadweight capacity of the “ Liberty ” ship 
is 10,800 tons, and the approximate average 
cost, including contractor’s fees, is 1,800,000 
dollars. 

There are some things about the “ Liberty ” 
ship and the means and methods used in 
building the type that remifd those familiar 
with America’s shipbuilding efforts durin; 
the first World War of the then novel standar 
fabricated type of steel cargo steamer. That 
type was also conceived to save time, and 
yet to produce an excellent and serviceable 
vessel to meet an emergency. The so-called 
“fabricated ship” drew for its structural 
metal upon steel plants and steel workers 
normally accustomed to fabricating the 
structural parts of bridges that were to be 
erected at more or less remote sites, and where 
riveting in the field was reduced as far as 
possible and the parts were so nicely made 
that little or no trouble would be experienced 
in putting them together. Therefore thou- 
sands of steel workers, most of whom had not 
been identified with shipbuilding, and many 
mills that might have become idle were 
recruited to furnish and to prepare for speedy 
erection the steel needed for the fabricated 
ships. Those vessels were so designed that 
they could be built of steel plates and shapes 
not previously used in ship construction. The 
steel so prepared far from the shipyards repre- 
sented 95 per cent. of all the steel worked— 
for example, in each fabricated ship of 5350 
tons deadweight capacity—and so accurately 
was prefabrication done that out of 50,000 
pieces, for instance, but 70 were unsatis- 
factory, although but slightly defective. The 
fabricated shipyards had to recruit their 
steel workers largely by training inexperienced 
men for their assignments. This included 
producing riveters from greenhorns. Each 
of the 5350-ton ships required the driving of 
420,000 rivets and nearly 29 per cent. OP those 
rivets were driven in the fabricating plants. 

The United States Shipping Board, for 
whom was built the vast array of all kinds of 
craft, other than naval vessels, during the 
last war made this disclosure in its second 
annual report issued in December, 1918: 
“In order to eliminate so far as possible the 
laborious process of riveting, the possibilities 
of electric welding have been carefully 
studied by a committee of experts, and this 
work.has been so far developed that it is now 
possible to weld many of the steel parts of a 
ship. A notable saving in the weight of a 
ship is thus made possible, as well as the 
cheapening and hastening of production.” 





Indeed, the Shipping Board was so impressed 
with the potential advantages of a still wider 
use of welding that it authorised the con- 
struction of an all-welded 10,000-ton ship 
shortly before the Armistice. The cessation 
of hostilities halted that project, but the 
research work leading up to it lived on and 
formed the basis for the developments that 
followed during the succeeding decades. The 
extensive use of welding on the “ Liberty ” 
ships of to-day is not an innovation basically, 
but is unprecedented because of the scale of 
its employment. 


PROGRESS 


Now let us sketch the story of the “Liberty” 
ships from the beginning of their authorisa- 
tion down to the close of 1942. It will be 
apparent how much dependence is béing 
placed upon these particular vessels, how fast 
they are being turned out in the American 
shipyards devoted to their construction, and 
how the vessels, in their wartime services, are 
doing good work and standing up far better 
than their critics believed possible under 
trying weather conditions and while on 
voyages to distant seas. It was as recently 
as January, 1941, that the President of the 
United States approved a programme that 
called for the building of two hundred of. 
these emergency ships, and with the existing 
shipyards crowded to their limits, authority 
was given for the construction of seven 
special shipyards, financed by the Govern- 
ment, which were to have fifty-one ways to 
turn out “ Liberty” ships. By February of 
that year the Maritime Commission had com- 
pleted arrangements with the existing experi- 
enced shipbuilding companies to create the 
seven new yards, and work upon them was 
begun immediately. It was then that the 
first bottleneck appeared in the carrying out 
of this expansion programme—a shortage of 
shipbuilding brains, or rather a lack of avail- 
able supervisory ability. How this was met 
will be dealt with later. 

Contracts for the authorised two hundred 
“Liberty” ships were awarded by the 
middle of the succeeding March, and seven 
shipyards were quickly brought into being 
on the Atlantic, Pacific, and Gulf coasts of 
the country. From that stage onward, the 
emergency shipbuilding programme was ex- 
panded rapidly, and at an astonishing pace. 
Not only were more shipyards ordered to be 
built, but the already existing yards were 
required to augment their facilities. Month 
by month production schedules were accele- 
rated and the ultimate output made corre- 
spondingly greater until the Maritime Com- 
mission was able to announce on April 2nd, 
1942, that contracts had been awarded for 
a total of 2300 ships to be produced by the 
close of 1943. It should be kept in mind that 
the Maritime Commission had to see to it that 
the speed-up of its programme for its standard 
ships went forward unimpeded, while the 
increasing numbers of “ Liberty ” ships were 
also constructed without any slackening of 
efforts. As pointed out by the Maritime Com- 
mission: “So rapid was the transition that 
each step overlapped the previous one to the 
point where what had been a conservative 
peacetime programme had grown into .an 
emergency production effort great enough to 
raise serious doubts in the minds of many 
wise in maritime affairs as to whether the 
goal set could be reached.” ‘ . 

While Presidential directives to push 
forward on a faster and more comprehensive 
scale were given at short intervals, in the 
meantime the authorisation for Government- 
financed shipyards had increased to seven- 
teen, a 50-million-dollar expansion of turbine 
and gear facilities had also been authorised, 





and an extensive programme for the increased 





production of engines for “ Liberty ”’ ships 
had been adopted. By January of 1942 the 
production total had been set at 12 million 
deadweight tons, and then the President in 
his Address to Congress announced a direc- 
tive to the Maritime Commission to expand 
that already huge figure by 50 per cent., and 
to make the total for the two years of 1942 
and 1943 reach 18 million deadweight tons. 
Just when the Maritime Commission and 
the shipbuilding fraternity were beginning 
to catch their breath, and barely a month 
later, a further directive increased the 
required total by another 5 million dead- 
weight tons. It was in this way that the aim 
was established for 23 million deadweight 
tons. These changing objectives, because 
of their rapidly mounting maghitude, would 
have appeared, and did appear, unattainable 
to the public at large, and even to others far 
better versed in the prior performances of 
American shipyards. But the calls for 
increased production were really based upon 
the actual performances of American ship- 
builders during 1941 and also upon the 
splendid results obtained through the cen- 
tralised purchasing policy that had been 
adopted by the Maritime Commission, which 
led to contracts with more than five hundred 
manufacturing plants, spread throughout 
thirty-two of the States of the Union, engaged 
in producing materials and parts for the 
continually augmenting fleet of “ Liberty ” 
ships. 
Schedules that had originally allowed six 
months for the building of a “ Liberty” 
ship were progressively shortened to one 
hundred and five days, or approximately 
34 months from keel-laying to delivery into 
service. The shipbuilding industry of no 
nation had ever before been called upon to 
display the ingenuity and efficiency neces- 
sary to create a 10,000-ton cargo ship in so 
short a time, and yet before the first half of 
1942 ended the shipbuilders of the United 
States had so responded to the need of an 
emergency that it was evident that in many 
yards constructing “Liberty” ships it 
would be possible to reduce to about ninety 
days the interval between keel-laying and 
delivery ready for service. The steadily 
widening adoption of mass - production 
methods in the field of shipbuilding and the 
results so obtained were the warrant for the 
assumed astonishing acceleration. In some 
ways, shipbuilders were profiting by the well- 
proved methods of motor-car manufacturers. 


INCREASE OF CAPACITY 


In May of 1942, instead of the ten shipyards 
and forty-six ways available for building 
ocean-going merchant ships in the United 
States six years ago, there were more than 
sixty yards with something in excess of three 
hundred ways engaged in carrying forward 
the Maritime Commission’s then vast pro- 
gramme, representing an expansion exceed- 
ing 500 per cent. More than twenty of the 
shipyards were at points along the Atlantic 
seaboard, a dozen were situated on the Gulf 
Coast, and about twenty of the yards were 
distributed at favourable places on the 
Pacific Coast. Most of them were building 
cargo ships that averaged 10,000 deadweight 
tons capacity. In addition, certain of the 
coastal yards and ten yards on the Great 
Lakes were engaged in constructing other 
types also vital to the combined efforts of the 
United Nations. This work was supple- 
mental to the activities of other shipyards in 
the country that were driving ahead at their 
utmost capacity in turning out battlecraft 
of diversified sizes and kinds. 

American shipbuilding and repair yards 
in the first half of 1942 employed all of 
750,000 workers, in contrast to fewer than 
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100,000 normally employed previously in 
shipbuilding, and at that time the army of 
such workers was continually on the increase. 
In every shipyard under Maritime Commis- 
sion authorisation training schools were 
bringing out thousands of new skilled workers 
every month. It was then estimated that a 
million other workers in industrial plants 
were producing materials and parts for ships, 
so that when the shipbuilding effort should 
reach its production peak, it was expected 
that something like 2,000,000 men and worten 
would be engaged in creating the greatest 
merchant fleet that had ever sailed under any 
flag. That tremendous production organisa- 
tion, sometimes called a “production 
machine,’ was confidently expected to be 
able to build ‘ships at a rate of 15 million 
deadweight tons a year from the close of 
1943 onward so long as might be needed. As 
expressed by a Press release issued by the 
Maritime Commission of May of last year : 
“This giant production machine is being 
utilised around the clock, seven days a week, 


in so far as equipment is concerned, in avcord- 
anos with the policies antiounced by the War 
Production Board—policies which requité 
the gearing up of all of our production 
machinery to a point never before deemed 
necessary in 4 land where production miracles 
have been achieved so frequently as to become 
almost commonplace.” 

Of the 2300 ocean-going merchant ships 
scheduled in the first half of 1942 for American 
shipyards to put into service by the end of 
1943, about 1500 were to be “ Liberty ” 
ships of 10,500-ton deadweight capacity ; 
300 and more were to be tankers, and the 
remainder were to bé niostly vessels of the 
modern “C” types developed by the 
Maritime Commission and intended to form 
the nucleus of the nation’s post-war merchant 
marine. This did not include craft of smaller 
accessory types—about 700 in number— 
ocean-going and harbour tugs, power boats, 
and various types of barges for inland water- 
way and coastal services. 

(To be continued) 











Oberhasli Hydro-Electric Power Scheme 


No. V—(Continued from page 247, March 26th) 


THE DIstTRIBUTING PirEgs 


Tes drawing we reproduce in Fig. 30 
shows the extension of the pressure shaft 
and the five distributing pipes leading off 
from it which supply the water to the tur- 
bines. The diameter of the pressure shaft is 
reduced in four stages, from 2400 mm. to 
1100 mm. The wall thickness of the pipe in 





Fic. 25—DISTRIBUTING PIPE 


the main supply section is 24 mm., and it 
increases to 46 mm. at the point where the 
last branches are taken off. At this par- 
ticular position there is a covering of rock 
amounting to 90 m., so that the rock in which 
the pipes are embedded can be counted upon 
to take a considerable portion of the pres- 
sure. As will be seen from the engraving we 
reproduce in Fig. 25, the distributing pipe 
is enclosed in a second steel pipe, having a 
wall thickness of 20 mm., which is arranged 





Lare carried through to the valve chamber. In 


to leave a space between the two pipes of 
from 20 mm. to 40 mni. This intervening 
space is filled with concrete, and when the 
outer reinforcing pipe is also bedded into 
the rock, the whole structure forms a solid 
mass. The final grouting is done under high 
pressure, so that all parts are filled. The 
reinforcing sections are welded together, and 
Fig. 26 shows this work procéeding on part 





of the distributing system. The ends of the 
five connections from the main pressure shaft 


the view reproduced in Fig. 27 these will be 
seen to the right of the picture. 


Matix Powter Sration 


The site of the main power station 
was determined by the lie of the valley, 
which indicated that the best place would 
be at the upper end at the foot of 





the slopes at the right-hand side. This 
is clearly indicated in the drawing, 
Fig. 28, which gives a plan of the power 
station atid the open-air switching and 
transformer station, with the ovérhead lite 
conhections. It also shows the relation of 
these works to the railway, the Grimsel road, 
and the River Aare. 

Tn the position chosen it was possible to 
construct at entirely underground power 
station, and with an éntrance tunnel only 
40 m. long, to ensure a vertical rock thickness 
over the highest part of the arched roof of at 
least 40m. This very large room, which has a 
length of 100 m., a height from the turbine 
base to the top of the arch of over 26 m., and 
a breadth of 19-5 m. over the abutments of 
the arch, is cut out of a bed of Innertkirchen 
granite. The rock was found to be free from 
residual sttess, and capable of carrying the 
necessary loads, and its nature was such that 
it was possible to procved with the con- 
struction of this large chamber in the rock 
without difficulty, and without the need of 
applying an expensive form of covering to 
ensure pressure tightness. The axis of the 
power station is so arranged that lonpi- 
tudinally it runs at right angles to the main 
layers of the granite bed. 

Taking into account the vertical thickness 
of the rock ovet the excavation, which is 
about 50 m., it was assumed that the vertical 
pressure of the rock before excavating would 
be about 15 kilos. per square centimetre. 
According to the elastic theory, after excavat- 
ing the maximum edge pressure in the region 
of the top of the abtitment from which the 
arch springs would be approximately 75 kilos. 
per squafe centimetre. This stress, which 
could, in fact, be easily taken by the granite, 
was not actually reached. 

With increasing loading the modulus of 








Fic. 26—WELDING DISTRIBUTION PIPES 


elasticity, owing to fissures and clefts in the 
rock, tends to fall quickly, so that the con- 
centration of stress in the region of the arch 
abutments is reduced and a more equal dis- 
tribution of stress towards the outside takes 
place. The arched roof of the station did not 
need any special reinforcement, but it is lined 
with concrete, having a minimum thickness 
of 40 cm. over the points of the excavated 
rock. By using pfessure grouting, it was 
possible to ersure a consolidation of the 
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lining. The strength of the lining was 
calculated on the basis that it would 
support the weight of a block of rock 
having @ breadth of 5 m. and a-thickness of 
5 m., Weighing about 65 tons, without frac- 
ture. Using an injection pressure for the 
grouting of 5 atmospheres on a surface of 
| square metre, the bending stress worked 





FIG. 27—VALVE CHAMBER 


out at 3-4 kilos. per square centimetre, and 
the shearing stress at 4-7 kilos. per square 
centimetre. 

In the arrangement of the machinery con- 
trol room and other station accommodation, 
the experience gained with the Handeck 
power station—see page 188 ante—proved 


chamber, which is separate from the main 
turbine rdom. 

By this separate arrangement, any possible 
damage to the pipes or valves can be dealt 
with without interfering with the main sets. 
It will be noted from the drawings that a 
relief canal runs from the valve chamber 








below the turbine house and joins the 










is provided, which is served by 4 13-ton 
overhead electric crane, capable of lifting 
the turbine runners, so that inspection and 
maintenance can be carried out without 
having to disturb the station working more 
than necessary. The machinery arrangement 
differs from that adopted at Handeck in that 
there is no separating floor between the 
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FiG. 28—PLAN OF POWER STATION AND TRANSFORMER STATION 


main discharge canal of the turbines. In 
the case of any breakage taking place in 
the distributing mains or the valves, any 
escaping water would thus be delivered 
directly into the outflow. 

Unlike the case at Handeck the 
alternator and the turbine are not 





FiG. 29—ENTRANCE TUNNEL TO POWER STATION 


very useful. The drawings reproduced in 
Figs. 31 and 32 show clearly the lay-out 
adopted. To the right of the entrance is the 
main control room, while to the left are the 
workshops, battery rooms, and office accsom- 
modation needed by the station staff. As 
shown, in Fig. 27, the shut-off valves in the 





turbine supply pipes are housed in a special 


« 


sepatated one from the other. The 
tail-race runs parallel to the axis of the 
main turbines, and at a distance of 
22-5 m. from the turbine centres, the 
main canal being connected to the tur- 
bine chamber outlets by means of short 

ges. As indicated in Fig. 31, along- 
side the base of the turbines a crane alley 


turbines and the generators. The generators 
are mounted directly on to the turbines, an 
arrangement which permits of the direct 
transmission of the loads on to the rock 
face. The design adopted also permits of 
@ more convenient access to the lower part 
of the generator and its lower bearing. The 
platform between the turbines and generators 
is correspondingly light in construction and 
permits the turbine casing supports and the 
floor of the control room to be of separate 
and lighter construction than otherwise 
would be the case. Between each of the 
generator sets, two pillars, each having a 
width of 0-60 m., are carried down to the 
unexcavated rock between the turbine 
chambers. The floor of the control room is 
carried on these supporting members and 
on the surrounding walls. The construction, 
is such that relatively heavy parts of the 
turbines and generators could be unloaded 
and assémbled! between the sets. In order 
to accommodate the already assembled parts 
of the units, which for transport purposes 
were limited to a maximum weight of 120 
tons, special unloading pits were provided. 
On the top of the pillars already mentioned, 
rails are laid between the sets, on which the 
transformers can be placed by the 120-ton 
overhead crane, and run into the transformer 
cells at the side of the main sets. The base 
of these cells is built as a trough, so that in 
the case of any defect developing in a trans- 
former any escaping oil is caught and 
returned through piping to the used oil con- 
tainer. The space between the floor of the 
turbine room and the base of the transformer 
cells is used to form two concrete ducts or 
canals, which carry the oil and water pipes 
and also serve to supply fresh air to the 
station. Another similar duct carries the 
control cables and instrument connections, 
and this joins with the duct running from the 





station to the outdoor switching and trans- 
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former station—see Fig. 28. Between the} forming the roof of the cavern is given. The 
transformer cells and above the control room | side walls of the turbine room are also spaced 
floor are spaces about 6 m. in length, which|a short distance from the rock face, so that 


house the measuring instruments. 
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FiG. 30—SECTIONAL PLAN OF POWER STATION 


main switchboard runs, it will be noted, in|station building and rock, which can be 


front of these chambers in a line parallel to 
the axis of the generator units. In the space 
above the instrument rooms are the pressure 
vessels for the 150-kW oil-filled cable. Over 


properly drained. All the rooms are inter- 
connected so that effective ventilation is 
easily arranged. 

Returning to the design of the discharge 
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the transformer cells is a space having a 
length of 80m., a breadth of 4m., and a 
height of 3-5m. In this space room is found 
for the change-over switches and the trans- 
formers for the measuring instruments. 
The arched roof of the turbine room con- 
sists of a double roof of “ Eternit,”” which is 
so arranged that access to the chamber 
between the roof and the lining of the rock 




















FIG. 31—ARRANGEMENT OF POWER STATION 


canal, previously referred to, it may be 
mentioned that about 15 m. of the length of 
the canal after it leaves the last turbine 
outlet is arranged as a measuring device. 


SomE COMPARATIVE Costs 


In order to construct the Innertkirchen 
power station, together with its valve 
chamber, entrance tunnel, ventilating shafts, 
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and discharge tunnel, it was necessary to 
blast out no less than 60,000 cubic metres 
of rock. Taking into account the maximum 
output of the completed station, which wil] 
have five sets of generating plant having a 
designed output of about 280,000 H.P., this 
gives a figure of 4-7 H.P. per cubic metre of 
enclosed space. For Handeck power station 
the similar figure was only 2-9 H.P. per 
cubic metre. The actual cost of constructing 
the Handeck station, with the access road 
and discharge canal, was about 2,300,000f. 
for approximately 42,000 cubic metres of 
enclosed space, or 55f. per cubic metre. For 
Innertkirchen the cost was about 3;450,000f. 
for 60,000 cubic metres, or 62f. per cubic 
metre. 

The cost of the turbine house at Handeéck, 
without the electro-mechanical equipment, 
was 2,300,000f., divided by 120,000 H.P., or 
approximately 19f. per horsepower installed, 
whereas similar figures for Innertkirchen are 
3,450,000f., divided by 280,000 H.P., or 
about 13f. per horsepower installed. From 
these comparative figures it is clear that an 
underground power station, suitable for the 
Innertkirchen conditions, was not dearer 
than the cost of erecting a complete power 
station in the open. 


CONSTRUCTIONAL PROGRESS 


The constructional work was begun in the 
summer of 1940 with the opening up of the 
southern adit, which was continued through 
the distribution pipe shaft to the pressure 
shaft. From July to October progress was 
made with the excavation of the valve 
chamber and the connecting passages from 
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the pressure shaft to the valve chamber and 
through to the various turbine chambers. 
The large underground room for the power 
station itself was started by opening two 
adits at about the height of the 
springing of the arch and another at 
the level of the ridge of the arch. At 
the same time, the entrance tunnel was 
driven and also the cable duct at about the 
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entre of the power station. A view of the 
entrance tunnel with a stator half of one of 
the alternators, loaded on a standard wagon 
and gupported on a truck on the metre-gauge 
railway Which serves the tunnel, is shown, in 
Fig. 29. While constructing the entrance 
tunnel it was possible to proceed with the dis- 
charge canal and the measuring canal, and by 
November, 1940, material was being brought 
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IR FRANK GILL read a paper on “ Engi- 
neering Economics” on Thursday, March 


of the attractiveness of increased steam 
pressure, consideration must be given to the 


25th, at a joint meeting of the Institutions of financial advantages likely to result from its 


Electrical, Civil, and Mechanical Engineers, at 
the Institution of Electrical Engineers, Victoria 
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out from no less than four adits and tunnels. 
Work was carried out throughout the 
day and the broken rock was loaded in 
trucks and dumped on the large spoil 
heap, which is shown to the right of 
Fig. 33. 

The entrance to the southern adit is 
to the left of the base of the spoil heap, 
and the maintenance tunnel is visible 





DISCHARGE CANAL 


FiG. 32—CROSS-SECTION OF POWER - HOUSE 


Embankment, London. There was a large 
attendance and the chair was taken by Sir John 
Thornycroft (President of the Institution of 
Civil Engineers). The author’s own summary 
of his paper is printed below. 

(1) The object of this paper is to try to give 
further impetus to the teaching of engineering 
economics in the universities and schools to 
every engineering student; to give to teachers 
in the schools some idea of what practising 
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towards the left of the picture with its access 
road and railway lines. 
(To be continued) 








HIGH-SPEED CINEMATOGRAPHY.—At a joint meet- 
ing of the London and South-Eastern Counties 
Section of the Institute of Chemistry and the 
London and Home Counties Branch of the Institute 
of Physics, held at the Royal Institution, Albemarle 
Street, Piccadilly, on March 17th, Mr. E. D. Eyles, 
B.8c., gave a lecture on “‘ High-speed Cinemato- 
graphy.” stra techniques and equipment for 
obtaining high-speed cinematograph records of 
phenomena too rapid for the eye to follow were 
described, together with optical means of solving 
the lighting problem in cult cases. In general, 
it is possible to study high speed plant and instru- 
ment performance by high-speed cinematography 
and elucidate maladjustments or faulty design and 
consequent wear. The talk was concluded by 
reference to specific problems solved by high-speed 
cinematography, such as:—({l1) Fuel injection 
system of internal combustion engines; (2) the 
circulation of hot air currents; (3) the surges and 
we of rubber oe of plant and deformation 
under stress; (4) the strain set in engineering 
structures as revealed in son Hg constructed in 
transparent synthetic resins. 





engineers mean by. “ engineering economics.” 

It seems necessary to define the function of 
engineering rather than that of an engineer, as 
the same person does in fact exercise various 
functions. He may be, for example, a member 
of the Papers Committee, also of the Finance 
Committee, or a cook and an accountant, but 
he keeps these functions apart. To the ques- 
tion, when does a physicist become an engineer ? 
the answer, of course, is, never, because, 
although the same person may be both, he 
should not mix these functions. 

(2) It may help to give some definitions 
already existing concerning engineering. The 
Charter of the Institution of Civil Engineers 
defines civil engineering as “‘ the art of directing 
the great sources of power in Nature for the use 
and convenience of man.” - Arthur M. 
Wellington, “The Economic Théory of 
Railway Location, 1887,” said “ that engineer- 
ing was the art of doing well for one dollar what 
any bungler could do for two dollars.” One 
from 1923: ‘‘ A locomotive runs on two rails, 
and if there is any unsoundness in either, 
disaster follows. Similarly, engineering rests 
on two bases, science and money; neglect 
either and disaster follows.” In 1927 it was 
said: “In order to arrive at some indication 


adoption.” 
objectives of engineering education is 
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standing of the element of cost in engineering 
and the ability to deal with this factor just as 
competently as with the technological factors.’’ 
A recent one is: “‘ At every stage the work of 
the engineer must meet two tests, one as to its 
technical integrity and adequacy, the other as 
to its economic soundness. The owner, whether 
@ private or a business unit, is concerned with 
the net benefit to be derived from the work.” 
The last one is 1942: ‘“*He desired again to 
emphasise the point that in the use and 
economy of high-pressure steam it was 
necessary to have commercial economy.” 
The fact that the expenditure of the money of 
others is involved invests the engineer with the 

ibility of trusteeship imposed on him 
by the confidence with which he is treated. 

There is no real conflict between the physicist 
and the engineer ; the physicist in his search for 
new materials and methods may incur what may 
seem extravagant expenditure; the engineer 
in the prosecution of his normal work may not 
do so. Of course, there will be border-line cases 
and in these the right procedure is to tell the 
provider of the money what is proposed and 
obtain his consent. 

(3) The immense field known as economics 
in university studies is not treated here, nor are 
those detail economics each incidental to a 
specialist engineering activity. But since 
there are almost always more ways than one by 
which to fill the requirements for any work in a 
good technical manner, it is obviously necessary 
to have some way of making selection from 
among the competing alternatives. The paper 
treats of the systematic methods developed by 
engineers for making such selections, and the 
necessity for these methods is common to all 
engineers of every sort and kind. 

(4) There are in use four ways of selecting the 
plan to be used in any engineering work :— 

(1) By “ hunch.” 

(2) By going into a trance and coming out 
with the answer. 

(3) By preference forsome technical features. 

(4) By economic comparison of such alter- 
native plans as meet the requirements of the 
case and interpreting this comparison by 
judgment. 

The greater part of the paper deals with the 
technique for making these comparisons and 
fully takes into consideration the method of 
arriving at really comparative figures, whatever 
the first costs and the times of expenditure may 
be. 

(5) As Recarps PRACTISING ENGINEERS 

Look at the matter from the viewpoint of the 
practising engineer who realises his trusteeship 
in the expenditure of the money of others, often 
expenditure of great magnitude. In that 
capacity, in almost every instance, he must 





seek plans which are techincally sound and 
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financially advantageous. He finds that young 
men coming from the schools have been 
educated in such a lopsided manner that they 
are unable even to begin to handle an economic 
analysis. Surely it is time that practising engi- 
neers, as the users of the schools’ product, 
should say plainly that they want the young 
men who come to them to know at least the 
rudiments of engineering economies. 


(6) As Recarps THE INSTITUTIONS 


The institutions have great influence on the 
engineering teaching given in universities and 
other schools, yet the institutions, more or less, 
make their own examinations correspond with 
the degree courses of engineering instruction at 
a university, and give (sometimes total) 
exemptions from the institutions’ examinations 
to holders of engineering degrees of the great 
majority of universities in this country and 
in the Dominions; even where engineering 
economics is not taught. It is true that doubts 
have recently arisen and for some time an experi- 
ment in this teaching has been tried, but so far 
apparently neither the plan nor results have 
been disclosed. From a rather cursory study 
of examination questions, nearly all the 
questions are founded on technical aspects 
only. In a few questions the meaning of engi- 
neering economics seéms to be hazy or con- 
founded with works management. When, later 
on in a candidate’s history, the time comes to 
check whether he has had the necessary expe- 
rience to beeome a corporate member, again 
the opportunity to see if he has this knowledge 
is missed, and meantime something like 1000 
engineering degrees are awarded annually by 
universities in Great Britain. One must con- 
elude that the institutions are not yet seized 
with the necessity of this subject to engineers. 

(7) As Recarps STUDENTS 

The student begins his engineering life with 
a wrong vista of his future; so much stress is 
laid on technical matters, often in great detail, 
thst almost he is persuaded to consider himself 
a budding physicist. He thus arrives in the 
practical field without any realisation of his 
future trustee responsibilities for the expendi- 
ture of other people’s money, not only without 
knowledge of the technique, but, worse still, 
with no idea of its necessity such as might make 
him set about correcting the omission. 


(8) As Recarps THE UNIVERSITIES AND 
ScHOooLs 

They should make up their minds as to the 
meaning and definition of the word ‘ engineer- 
ing’? which they profess they teach. If they 
accept the definition implicit in the paper, to be 
logical they: must either teach engineering 
economics or cease to call themselves schools of 
engineering and substitute some other name, 

As the chances lie, it seems reasonable to 
assume that total exemption from the examina- 
‘tions of the institutions will cease to be given 
to university degrees acquired without this 
knowledge. If so, the police officer’s inquiry— 
Will you come quietly ?—may (using words 
which the staff college will make taboo) not be 
inappropriate. 
(9) How SHovtp ENGINEERING Economics 

BE TAUGHT ? 


The paper shows how simple the subject is 
and it should not put more than nominal stress 
on any curriculum, provided there is a clear-cut. 
idea of what is wanted. The following seem to 
embrace most of what is necessary :— 


(1) The trusteeship in which the engineer 
finds himself. 

(2) The necessity for alternate plans, each 
meeting all the requirements. 

(3) The use.of cost comparisons (on a true 
basis) before making selection from the 
alternatives for construction. 

(4) The use of cost comparisons when con- 
sidering the taking of plant out of com- 
mission while still capable of giving service, 

(5) The technique of making these economic 
comparisons and the application of judgment 
to them when making the final decision. 

(6) The problem when to stop in searching 
for technical improvement is fundamental. 


These things can be taught to all student engi- 




























































was in such a problem as that. It wag not 
expected that any engineer entering the tele. 
communications industry should have a ful] 
knowledge of the details of the economics of 
that branch of engineering. He was rather 
expected to have a knowledge of the funda. 
mentals of electrical engineering than a know. 
ledge of the details, and the real problem of the 
economics of such @ problem could not easily 
be applied until the engineer had a much more 
detailed knowledge of the system to which he 
was addressing himself. Even if such a rela- 
tively simple thing as a relay was taken, it 
could not be expected that the young engincor 
coming from college could give a judgment 
without some knowledge of the workshop pro- 
cesses involved in making an alternative device 
and a knowledge of the particular applications 
to which the relay was to be put. He depre- 
cated adding another subject to examinations, 
and he would still more deprecate it being com. 
pulsory for entrance to either of the institutions, 
although, of course, sooner or later that know- 
ledge would have to be acquired. However, it 
must be remembered that the young student 
just qualified was not a skilled engineer; he 
was at the early stages of his career. 

Mr, A. T. Best (Institution of Civil Engineers) 
said that as a guest he felt a little embarrassed 
because he wanted to be gently critical, without, 
of course, meaning to give offence. He felt the 
title of the paper was rather large for the subject 
it dealt with. Almost all the examples were 
drawn from cable laying, although it was 
understandable that the author should draw 
mostly on his own experience. At the same 
time, the sameness and monotony of the 
examples rather reminded one of Lord Woolton’s 
advice to eat potatoes, not only for hunch, but 
also for dinner and breakfast, and just as there 
was a more balanced diet than potatoes, so 
there was more in engineering than eable laying. 
Secondly, the was highly mathematical, 
and although this was necessarily complicated, 
there was a tendency to give the impression 
that the subject was too easy and that one had 
only to select the right formula and work it 
out, or to to the right table, or read off a 
the answer. The author stated 

the paper would cover many, if 
various problems to be considered ; 
left him ing! It just would 
of Gecbiocs whisk it would not 
problems in engineering 
too numerous to fall into 


neers without distinction, as the application is 
common to all, and this can be done in a very 
short time provided it is done in a practical 
manner ; for example, by eliminating all foolish 
discussion on the useless or untrue methods of 
measuring depreciation, and by treating interest 
through the law of geometric growth straight to 
the use of interest tables. 

Given the interest tables, practically all that 
is required to handle economic comparisons 
(once the various estimates have been made) is 
discussed in the paper. Schools should not 
try to use real prices ; often they can only be 
obtained on the job and the prices do not affect 
the technique. 


(10) THE CONCLUSIONS ARE: 


It is time to end this neglect of engineering 
economics in the education of engineers and to 
insist that a knowledge of the subject and its 
relation to trusteeship is vital to all seeking to 
enter the ranks of professional engineers. 
Education in this matter is one of those ‘‘ basic 
principles common to all the main departments 
of engineering,” and it can be given to all 
students without straining the curriculum. 

Further, that the engineering institutions 
should now take cognisance of this subject in 
their own examinations, and consider whether 
to withdraw the exemptions (from the Insti- 
tution examinations) now granted to the 
holders of diplomas of certain universities and 
colleges which do not teach this subject. 





The discussion, which was lively and critical, 
was opened by Professor F, OC, Lea (President, 
Institution of Mechanical Engineers), who said 
that the student, following out the principles 
laid down in the paper, must be warned that 
he was being presented with hypothetical and 
not real cases, and, of course, if real values were 
to be brought into consideration, the student 
must haye had experience, which, however, he 
could only get after many years from the time 
of leaving the university. That being so, the 
real point arose as to where Sir Frank Gill 
desired to commence the study of economics, 
and he was not at all sure that the point chosen 
was the right one, 

As to the criticism of universities in the matter 
of teaching economics, Professor Lea recalled 
that as long ago as thirty-five years he was 
asked to give a course of twenty lectures on 
economics in engineering in a well-known college 
in London, and his first lecture might almost 


have been culled from some of the points made perm ong, stapler Aptamad BS bed boon 
in the present . Perhaps the neglect of saving in ann y the 
9 F Agar — execution of certain works would amount to 


economics by the universities was not so 
as Sir Frank thought. More attention was paid 
to economics than was suggested, for the 
teacher invariably took the op ity of 
referring to the possibility alternative 
schemes and the fact that price was important. 
With regard to the criticism of institution 
examinations, Professor Lea said that they 
were established from the point of wiew of 
examining young men who were getting expe- 
rience. Was it not wise to try to examine them 
by questions which they Could answer from 
their own observations or their particular 
experience? If the student leaving the 
university had to apply at once a knowledge of 
economics, as suggested in the paper, he would 
have to have obtained a good deal of wisdom 
and experience, Therefore with regard to 
teaching economics in the university, he sug- 
gested that this should start before the period 
stated in the paper, so that a man’s experience 
when he left the university was such that he 
could appreciate the position up to a certain 
point, but it would be ten or twenty years 
before he could give real values to the points in 
the tables referred to in the paper. 
Sir A, Stanley. Angwin (Institution of Elec- 
trical Engineers) said the paper seemed to fall 
into two categories. In the first place, the 
author had made an excellent case for the requi- 
site knowledge of economics on the part of the 
engineer ; and in the second place, he had dealt 
with the point at which that knowledge should 
be acquired. Most of the examples chosen by 
the author related to systems, but there might 
have been added the problem of the conversion 
of a manual exchange to an automatic exchange, 


11 per cent. of the capital cost, then it was 
worth embarking on those works, but it 
was always assumed that the capital was avail- 
able, There were many cases which could not 
be drawn into a mathematical formula, although 
they were really all the same. 

One feature of the paper was that in nearly 
all cases the firat cost was converted into the 
equivalent annual charge, and then that annual 
charge was brought back again to the present 
value, so that we came back to where we 
started—and one wondered whether the journey 
was really n ! There was another point 
to which he attached great importance, and he 
wondered whether it was one upon which the 
author was serious. Sir Frank stated that the 
plan must show the minimum cost; that the 
cost must be kept as low as possible ; and that 
the selection must be related to the most 
economical design. Personally, he attacked 
that principle vigorously and forcefully, because 
he believed it was a false principle and had done 
incalculable harm to the profession of engi- 
neering. If minimum cost was to be the 
permanent criterion, then there were many 
examples in architecture and in other directions 
in which the designs had been all wrong accord- 
ing to the principles laid down in this paper. 
For example, there would have been no justifi- 
cation for the ornamental lamp standards on 
the parapet of the Embankment and even the 

pets would have been cheaper in stock 
rickwork, with plain bricks for the edge of the 
coping. No major problem of improvement 
should be considered by itself alone, but should 
be re in its relationship to other proposals 








for if ever there was a question of economics, it! in the national interest. If that were accepted 
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as true, then the railways should have been 

developed without strangling the canals and 
there should have been an improvement in the 
road system of the country.in conjunction with 
and not in competition with the railways, and 
air travel must be omeone without making 
sea travel obsolete. The subject was a very|s 
wide one and could not be pH) with solely by 
mothematical computation ; the least cost did 
not always. give the best result. The ideal 
principle was to do the right thing at the right 
cost. 

Sir Holberry Mensforth (Institution of Mech- 
anical Engineers) said he also felt very critical 
of the paper on the lines already taken by other 
speakers, but much of the discussion had been 
criticism of the examples in the paper, which, 
however, had nothing whatever to do with the 
object of it, which was to decide where and how 
budding engineers were to receive some know- 
ledge of accounting. He regretted very much 
that an attack had been made on the univer- 
sities because they were not turning out a 
finished product. He had been in engineering 
for fifty-seven years and had had to deal with 
practically all universities. As a result of that 
experience he could say without hesitation that 
the majority of men who came to him from the 
universities had had several very great qualities. 
They had come with an orderly and analytical 
mind, and they were very fully seized as to the 
fundamentals. The knowledge of these young 
men of accounts must be gathered during their 
passage through industry. These young men 
came into industry with a kit of tools. perha 
not always all that were necessary. Persona! 
he believed that a knowledge of accounts in 
some form was necessary to the engineer, but 
it must be remembered that in the majority 
of large works competent accountants were 
employed, and that accounting was an entirely 
different thing from engineering. However, the 
engineer was all the better for having a slight 
knowledge of accounting, just as the accountant 
was all the better for having a certain knowledge 
of engineering ; but the thing that was missing 
from the paper was that, when all was said and 
done, the accountant could only get his facts 
from the cost accountant in the first place, and 
the engineer who had to decide on the acquisi- 
tion or otherwise of a certain piece of plant had 
to depend upon the works cost accountants for 
the costs—another set of accountants. That 
was not mentioned in the paper, and was, in his 
view, & great The paper would have 
been stronger if it had contained more practical 
suggestions as to how young engineers were to 
be imbued with an appetite for accounts. It 
made very little contribution to that problem. 

Professor R. O. Kapp suggested that students 
in universities and colleges were already working 
to capacity and there was no room for a new 
subject unless something now in the syllabus 
was left out. Personally he did not think any- 
thing in the syllabus for the training of an engi- 
neer at present could be omitted, and in saying 
that he was not a diehard bound by tradition. 
Actually he came into teaching in his fiftieth 
year without any tradition, Therefore his 
views were not due to conservatism. He took 
a dispassionate view of the syllabus and 
believed that the engineering student should 
have some knowledge of physics, a little 
chemistry, and no small amount of mathe- 
matics. He should also know something of 
engineering technology, the theory of structures, 
a little thermodynamics, the principles of 
machine design, &c, He must also be trained 
in a few extra subjects in the line he intended to 
specialise in after he left the university. The 
introduction of engineering economics was an 
argument for adding to the period of training 
between matriculation and graduation. Per- 

sonally, he would link the subject of engineering 
economics with the technical considerations 
involved, because in practice they were very 
closely associated. Criticising Sir Frank Gill’s 
examples, he said he did not think they ought 
to be used, because they, did not embody suffi- 
cient variety and required too much working 
out, There should be the minimum of mere 
mechanical work and examples which called for 
the maximum of grey matter. 

Mr. D. J. Bolton (Regent Street Polytechnic) 
said that although he regarded Sir Frank Gill 


as his spiritual father, he felt on this occasion 
bound to disagree with him on certain matters. 
It would have been better if less time had ‘been 
spent in the paper on the calculations, which 
were the easiest of this problem. On the 
qreriee of interpretation, he asked why there 

ould be such a great gap hetween the answer 
to economic calculations and the recommenda- 
tion? He did not suggest that the gap should 
not be there, but it would have been interesting 
to know why the author actually disregarded his 
own calculations. For instance, he had listed 
five sizes of cables and found that the 0-15 cable 
was cheapest, and then proceeded to choose one 
that was two sizes bigger. Why was that ? 
It seemed that a little more information on 
interpretation was required. With regard to 
the expectation of the life of plant, that should 
be simple, but in actual practice the life esti- 
mate would be different for the same plant in 
different undertakings, For example, the loan 
repayment was different in the case of local 
authorities from what it was with companies. 
Similarly, the business man might want to see 
his money back in a short time and that again 
would make the life of the plant different. It 
was regrettable that the author had perpetuated 
the unfortunate distinction between physical 
life and economic life, hecause there was only 
one life that mattered, and that was the 
economic life. The computation of running 
costs was much less simple than the author 
suggested, whilst interest was not a static and 
fixed element. It: was, indeed, a variable 
element and was becoming increasingly an 
instrument of social policy. For instance, in a 
choice between thermal and hydro-electric 
generation, in the open market thermal genera- 
tion might be cheaper; but if the element of 
social interest was bepugh? i in the reverse might 
be the result. 

Dr. H. L. Guy (Secretary, Institution of 
Mechanical Engineers) said he did missionary 
work in this subject some sixteen years ago and 
his experience had satisfied him that a know- 
ledge of the simple background of some of the 
economic rules and laws was sadly unknown 
among engineers generally. He regretted to 
say that it was the man in the managerial chair 
who seemed to need to be taught that particular 
knowledge. At the same time, he did not think 
that too much time should be devoted to the 
subject of economics in the training of an 
engineer and that the subject should be a com- 
pulsory one, for the student had to cover a 
large number of subjects already. He recalled 
noting that suggestions had been made by 
people of high authority of ten subjects which 
should be made compulsory. So what ! 

Mr. A. McKinstry (Babcock and Wilcox) 
spoke of the great care taken at universities to 
teach the higher class of mathematical and engi- 
neering knowledge, and asked how many of 
these people in after life found full scope for this 
specialised knowledge. Design and research 
engineers, of course, were the exception, but 
surely it would be better for universities in the 
great majority of cases not to try to teach engi- 
neering students to the very high standard now 
aimed at and devote a certain amount of time 
to: the kind of things many of the students 
would have to pay attention to in actual 
practice. Certainly one of these was the 
economics of engineering. To refuse students 
entrance to an engineering institution without 
this knowledge would be rather drastic, but 
most manufacturing firms would prefer students 
who had preliminary training in economics. 

Captain B, D, Delaney called attention to the 
fact that he was probably twenty or thirty 
years younger than any of the previous speakers | has 
and until recent years had been at a university. 
During that period he was pumped full of very 
fine theories and definitions and advanced 
scientific ideas by the professorial, staff, and he 
endorsed what had just been said as to the need 
for giving young engineers some training in 
economics or, if it were preferred, in manage- |" 
ment ; in fact, to teach them something about 
the world. It was doubtful if the average 
student, when he went out into the world, made 
use of much more than 10 per cent, of what was 
pumped into him at the college or university in 








edie to get through his examinations. He was 
very much against adding another year to the 
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course in order to teach economics, because at 
the age of about. twenty-four a student wanted 
to get out and earn some money and settle 
down. For these reasons he thought the present 
university courses were wrong in teaching the 
higher technical work. What was required was 
rather the basic principles in addition to a know- 
ledge of the world of engineering as expressed in 

ings with men and of economics so that the 
student did not go out without any practical 
experience in the way of dealing with his fellow 
engineers. Research and development engineers 
required additional advanced theoretical train- 
ing and might have an extra year added to the 
eurriculum. 

Sir Frank Gill, in a short reply to the dis- 
cussion, said that the whole trouble was when 
@ student went into a works knowing 
nothing of this subject, especially where it was 
not being taught in the works. He believed it 
was necessary for the student to know something 
of the economics of engineering before he went 
out into the world. In reply to Professor Lea, 
he said that institution examinations were for 
corporate membership and anyone sitting for 
those examinations was supposed to have some 
experience and be nearly ready to become a 
certified engineer, To Mr, Best he replied that 
evidently he had not read the paper, because far 
from suggesting that lowest cost should be the 
criterion, the paper laid down the principle of 
the lowest cost for the same thing. Mr. Best 
had suggested that the lowest cost did not give 
the best results, but the object was to secure the 
lowest cost for the results required. Sir Holherry 
Mensforth seemed to think that the subject was 
all a question of accounts and accountants, but 
it had nothing to do with accounts. To Dr. 
Kapp he said that the way to teach economics 
was to link it with technical examples, and 
therefore it was not a question of leaving any- 
thing else out. It could be made part of the 
course and not a separate course. As to Mr. 
Bolton, he said the gap was to give an oppor- 
tunity for the immediate imponderables to be 
brought out. That was why in the illustration 
of cables, the one that aiethy fitted the require- 
ments was not adopted. It was dangerous to 
try to use rea] prices in a university. They 
depended on all sorts of things and conditions, 
and it was necessary to make a decision as to 
the life, even if it were not known whether it 
would vary on the following day. 
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Books of Reference 


The Directory of Shipowners, Shipbuilders, anp 
Marine Engineers, 1943. London: Directory 
Publishing Company, Ltd., 33, Tothill Street, 
Westminster, S.W.1. Price 20s. net.—We have 
received the 1943 copy of this useful Directory 
earlier than usual. Considerable difficulties have 
had to be overcome, and paper restrictions have 
imposed further limitations. We note, however, 
that the main cuts have been made among entries 
which the war embargo has already outdated. In 
vablish of the decision, of the Government not to 

British and Alliod, eae copes 
Reets sete of shipp' companies 
remain substantially as last year, The services 
given as maintained by the shipping companies are 
generally as they existed before the war, We note 
with interest that the sections which first —— 
in the 1942 edition giving particulars of the shi 
and trade which have been establi hed 
in this country by Norway, Holland, France, and 
xpanded. More details of the 
organisation of the Ministry of War Transport are 
also given. In other ways the general arrangem>nt 
of the Directory remains on the basis which was 

some years ago. The revision which 
been carried out under the direction of the 
es of Shipbuilding and Shipping Record, Mr. John 
P. Taylor, includes many a in the ee 
of companies, changes w are considerable and 
important, The 1943 Directory is an indispensable 
desk companion to all who have to do with the 
ve Sm shipbuilding, or marine engineering 














New Amerroan Marsnatitine Yarp.—The 
recently completed marshalling yard at Galesburg, 
ary on the main line of the Chicago, Burlington, 
and Quin cy Railroad, 162 miles. west of Chicago, has 

rought into use. It is estimated that ‘new 








yard will we save over 104,000 wagon days a year. 
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COSTS AND THE ENGINEER 


‘‘ ENGINEERING Economics,” the title Sir 
Frank Gill selected for the provocative paper 
he read on Thursday, March 25th—see p. 267 
—is a term capable of several interpretations, 
In the larger sense in which it is being used 
to-day, and is likely to be still more used in 
the future, it includes those aspects of 
national and international economics which 
make impact on engineering. In this sense 
engineering economics is a pseudo-political 
study, demanding in its exponents a very large 
and general knowledge of world resources and 
social conditions. The most ardent apostle 





of educational reform would scarcely suggest 
that.anything approaching precise instruction 
in such a complex matter is possible. Never- 
theless, it may be suggested that the more 
advanced students in universities might be 
encouraged to do some reading in, and 
attend some lectures upon, the broader 
aspects of a subject which will become of 
engrossing importance after the war and in 
the handling of which engineers themselves 
must play an important réle if they wish to 
retain management of their own house. 

Sir Frank Gill was concerned rather with 
engineering accounting than with engineering 
economics. His plea was that since the cost 
of products—using the term in its widest 
sense—is vital to the well-being of industry, 
education in costing should be included in 
the syllabus of technical schools and uni- 
versities. To this the manifest answer is 
that the curriculum which the engineering 
student has. to face is already overcrowded 
and no one can offer any generally acceptable 
proposals for the omission of even one item. 
On the contrary, new subjects are always 
cropping up, and Dr. Guy stated in the dis- 
cussion on Sir Frank’s paper that he knew of 
ten which had been put forward by different 
reformers for inclusion in the syllabuses of 
colleges, whilst Professor Lea and other pro- 
fessors pointed out that the monetary aspects 
of engineering designing were not as hope- 


230} lessly neglected as Sir Frank alleged. The 


trend of technical and scientific education in 
the higher colleges and universities is 
unquestionably towards concentration on 
fundamentals and the relegation of specialisa- 
tion and precise studies of selected subjects 
to post-graduate years. In these circum- 
stances it seems unlikely that any college 
will be prepared to include engineering 
economics in its standardised courses, or 
that any one of them will attempt to turn 
out graduates who can at once pull their 
weight in cost accounting. Indeed, it is very 
doubtful that the subject is one that can be 
taught from the professorial point of view. 
The engineering graduate, as a rule, does not 
know in what particular industry he may find 
himself, and as each industry has its own 
special economic problems, problems which 
can only be studied in the industry itself, it 
would seem that the most that teachers could 
accomplish would be to lose no opportunity 
of pointing out to their students the important 
position that costs of production occupy in 
engineering. 

The importance of costing and allied 
economic matters is a commonplace to engi- 
neers. The young civil engineer learns it 
during his pupilage, when he has to take out 
quantities, measure up work, and so on, and 
the mechanical engineer who goes through 
the drawing-office during his apprenticeship 
will have it constantly brought home to him 
if he is bright himself and fortunate enough 
to serve under a good chief. Some employers 
have talked of going further and a few have 
done more than talk. They have given their 
apprentices a few months in the costing 
department of the works. That practice— 
rare as it is now—suggests an alternative to 
adding to the college curriculum. There 
appears to be a growing belief, which we 
cannot share without reservations, that 


apprenticeship needs no longer be as thorough 
as it was. It may be suggested that if three 
years or more at bench and machine are no 





longer essential, a few months of the time 
saved might be given to costing and kindred 
subjects associated with management and 
business. 


Air Fleets in War and Peace 


NEVER have there been such air fleets as 
exist to-day and never again, we hope, will 
like efforts have to be spent on them as 
weapons of war. Some of those which survive 
into peaceful times may find an outlet for 
civil purposes, but the proportion can hardly 
be large. But on the asset side we must 
remember that as a means of policing large 
areas there is no force so effective, so 
economical, or as swift in action. If, with 
the American Vice-President, Mr. Wallace, 
we can find a way of combining an inter- 
national air police force with the air fleets 
needed for civil aviation an immense overall. 
economy will result. This may seem an 
ambitious scheme, but in any case some form 
of joint control by the United Nations will 
be necessary for many years to come, and 
aviation is an ideal means for effecting this 
purpose. At the same time, there will be a 
natural desire to develop the most rapid 
means of transport, especially for all postal 
matter, for which again the air route is pre- 
eminently the best. With these requirements 
combined into one service, personnel could be 
trained for both duties; air and ground 
crews would serve in a combined network 
encircling the earth, making use of such war- 
time aircraft as might be adaptable and some 
of the many aerodromes which the war has 
brought into existence. To maintain a 
purely military air force with no other duty 
than to await some nation’s act of aggression 
would not only be very costly, but would not 
give the young men in it enough todo. The 
funds provided for air police force purposes 
would go far to assist in putting the whole 
air fleet on a sound financial basis. 

All peaceful countries will be glad to avoid, 
if they can, the cost of maintaining large 
separate national air forces with all the com- 
plications in the balance of power, which the 
existence of such forces would be likely to 
bring about, whilst, on the other hand, the 
rivalries produced by the competition of purely 
national air transport systems would naturally 
lead to competitive subsidies to support 
national pride and be almost equally danger- 
ous. It will certainly be no simple matter to 
create such a world organisation as is thus 
envisaged, but the difficulty—and cost—of 
purely national schemes with their sectional 
interests and rivalries is likely to be no less 
and may, indeed, be even greater. We have 
here a lead from America, and the path, even 
if difficult, is well worth exploration ; other 
international schemes, for example, the 
sleeping car system on European railways and 
the international postal service, may be said 
to have blazed the ‘trail. “In America the 
huge land areas to be served, the low cost of 
the fuel, the enterprise and mechanical apti- 
tude of its people all alike ensure a great 
future for its air services. Indeed, it would 
not be surprising if the history of the last 
thirty years in respect of automobile develop- 
ment were repeated in this newer field. 
Before the war, three-quarters of all the auto- 
mobiles, as of the motor fuel, of the entire 
world were in the American continent. With 
that scale of action a smali island like 
Britain cannot compete, though she will be 
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one of the great terminal stations in any, 
scheme of world air transport, and will no 
doubt continue to “ live-by her wits ” in this 
as in any other engineering field as successfully 
in future years as she has done in past ones. 
On the purely technical side it will be 
important to examine how far our large 
bombing aircraft can be adapted for future 
service. Their suitability for police duty is 
unquestioned, and since not much in the 
way of guns or armour or self-sealing tanks 
would be required, more fuel could easily be 
taken and so put up the range of operation. 
For passenger service the bomb load would be 
replaced by passengers, luggage, sound- 
proofing, and other amenities ; existing fuel 
capacity might suffice, since few passen- 
gers will want to fly a greater distance 
than a transatlantic journey, or coast to 
coast in America, without an interval on the 
ground. It can be shown that, on present 
bomber performance, the range would be 
6000 miles if the petrol and oil carried were 
half the initial laden weight ; that would be 
twice as much as would be needed for the 
kind of journey contemplated. What is still 
uncertain is whether the large flying boat will 
displace the large landplane for trans-ocean 
journeys. Boats of as much as 200 tons laden 
weight have been on the drawing boards of 
enterprising firms for some time, and much 
larger ones have been talked about. For 
journeys that can conveniently begin and 
end at the waterside it is likely that flying 
boats will be preferred, though those whose 
desire is to go, for example, to Chicago, or to 
get away from it, may urge that land types of 
aircraft would suit them better. 

In all technical respects we are in a much 
better position to face the future than we were 
in 1919. In the years between the two world 
wars the record speed of flight rose in the 
ratio 3:7, the greatest height of flight in the 
ratio 2-7, and the greatest range in the 
ratio 3-9 to one. We may not need or wish 
to go to these extremes, but we certainly 
have a choice of performance which twenty 
years ago was quite impossible. Freedom of 
choice is not the least important of the great 
possible freedoms, but the very width of 
choice sometimes makes the task of selection 
the harder. The safety and reliability of 
future civil flying will be immensely aided 
by one development of the war, the extended 
use of radio. Even such an airport as Croydon 
was getting near to “ capacity ” before the 
war. It had little real control; it had no 
means of measuring for itself where its 
incoming and outgoing aircraft actually 
were, or the height at which they were flying, 
andthe speedthey were making. Nor had the 
aircraft themselves any means of knowing 
the proximity, even when dangerous, of other 
aircraft in fog or mist. Such problems are 
now solved. 








Obituary 





ROBERT WILLIAM PAUL 


Ir is with the deepest regret that we have 
to record the death, on Sunday last, March 
28th, of Mr. R. W. Paul, who occupied an 
honoured place in the electrical engineering 
industry as a scientific instrument maker and 
physicist, and who for many years. was a 


ment Company. He had been hopelessly ill 
for nearly a year. 

Robert William Paul was the son of the 
late George Butler Paul, a London shipowner, 
and received his early education at the City 
of London School and the Finsbury Technical 
College of the City and Guilds Institute. He 
studied electrical instrument making, electric 
lighting, and general physics and served 
his apprenticeship in scientific instrument 
makers’ workshops, including Elliotts. For 
a time he was a draughtsman in London, and 
at a later date he spent some time in the 
Antwerp factory of the Bell Telephone Com- 
pany, where he was entrusted with the fitting 
up of a laboratory for the testing of cables and 
electric conductors. 

In 1891. he began business on his own 
account as an instrument maker in Hatton 
Garden, London, working in close collabora- 
tion with the leading telegraph and electrical 
engineers of his day, His instruments soon 
began to find their way into the principal 
factories and laboratories in England and 








ROBERT WILLIAM PAUL 


abroad. Among them we may recall the 
Ayrton-Mather galvanometer, electrostatic 
voltmeters, and inductometers, and precision 
instruments designed by Albert Campbell, 
which were used to measure high-frequency 
currents with a degree of accuracy up to then 
rarely achieved. At a later date his business 
was amalgamated with that of the Cambridge 
Scientific Instrument Company, and he 
became a director of that firm. 

He was looked upon as one of the pioneer 
workers in the design and manufacture of 
electrical testing and measuring instruments, 
and many inventors were indebted to him for 
putting into practical use their theoretical 
ideas. His sensitive moving-coil horizontal 
ammeter and voltmeter of the unipivot type 
will be long remembered, as will the Paul 
intermittent recorder, with which his name is 
associated. He collaborated with the late 
Sir William Bragg, O.M., in designing and 
perfecting the Bragg-Paul pulsator, an 
apparatus for assisting breathing in respira- 
tory paralysis which was the means of saving 
many lives. Another side of his work, which 
he was wont to consider only a sideline, was 
the important part he played in the early 
development of the British cinematograph 
industry. He began this work as early as 
1895 and did much to perfect the intermittent 
feed motion for the film, which is still 





director of the Cambridge Scientific Instru- 


employed in the modern projector. Some of 





his experiences are contained in a pamphlet 
entitled ‘‘ Before 1910 Kinematograph Expe- 
riences,” which is printed in the Proceed 
ings ”’ of the British Kinematograph Society. 
It records three addresses which were 
delivered before the Society at a meeting held 
on February 3rd, 1936, by Mr. R. W. Paul, 
Mr. C. M. Hepworth, and Mr. W. G. Baker. 
Paul’s first cinematograph projector was 
shown in operation at the Finsbury Technical 
College in 1896, and the year following he 
exhibited it again in the small hall at 
Olympia. That was in March, 1897, and in 
the June following he was able to show at 
the Alhambra a film of the racehorse 
“Persimmon ” winning the Derby. Whilst 
he himself was disposed to look upon cine- 
matography as a sideline, there can be no 
question that its rapid progress was largely 
due to his ingenuity and skill, and he may 
justly be regarded as one of its pioneers. In 
later years he turned his attention to “ wire- 
less ’’ and carried out a practical research on 
loud-speaker diaphragms in his private 
workshop. 

Mr. Paul was elected a Fellow of the 
Physical: Society of London in 1920, and 
afterwards served as Vice-President. He was 
a valued member of the Institution of Elec- 
trical Engineers, and in 1938 was awarded the 
sixteenth Dudell Medal. When in 1931 the 
Faraday centenary was celebrated, he took 
a very active part in collecting and preparing 
the display of scientific apparatus which was 
exhibited in the Royal Albert Hall. 





HARRY RICHARDSON 


Many of our readers, particularly those in 
the Manchester area, will hear with regret 
of the death of Harry Richardson. For many 
years he worked on the editorial staff of this 
paper in London and later became its tech- 
nical representative for North-West England, 
with his headquarters in Manchester. It 
may safely be said that there were few Lanca- 
shire engineers who did not know him, for, 
besides his work for THe ENGINEER which 
brought him into contact with many of them, 
he was secretary to the Manchester Engineers’ 
Club. Owing to his friendly disposition, he 
was universally liked, and was a welcome 
visitor to the firms in his district, and at the 
Royal Agricultural Show, which he attended 
regularly on our behalf*for many years, and 
at the Motor-car Show, in which he took 
‘especial interest, as he was amongst the 
pioneers of motoring. 

He retired from our staff some years ago, 
but continued to live in Manchester, and 
remained secretary of the Club up to the last. 
He was seventy-seven years of age. 








Literature 





Reminiscences of a Civil Engineering Con- 
tractor. By RoBrert Bropi, M. Inst. C.E. 
Bristol : John Wright and Sons, Ltd. 1942. 
Price 7s. 6d. 


THESE unpretentious records of an old engi- 
neer’s busy life were written in part, so the 
author tells us, for the guidance of youth. 
Despite that intention, we suspect that they 
will find more readers amongst old men than 
young. It is pleasant to those who have 
passed their meridian to listen to chit-chat 
about events they remember and men they 
had known. Mr. Brodie’s experiences were 
gained in civil engineering in Scotland, Eng- 
land, and Wales and on varied work. There 
is very little technology in these memoirs, 





but a great deal about the life of an engineer 
and the people he met. On the whole, Mr. 
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Brodie paints a happy picture. There are no 
records of disasters and tragedies, and the 
difficulties that he had to face were only such 
as to give zest to a career which must face 
obstacles buoyantly if it is to overcome them. 
Mr. Brodie was an ardent follower of the 
Rugby game, both as a player and spectator, 
and it is not far-fetched to see in his approach 
to life that of a player who knows he cannot 
always have the ball, does his best when 
opportunity arises, and in any case always 
enjoys the game, 

Mr. Brodie worked for some years with 
John Waddell‘and Sons, mainly on railways, 
including the Mersey Railway, but also on 
the Loch Katrine aqueduct and Fraserburgh 
Harbour. Then in 1896 he was appointed 
agent for Mr. L. P. Nott, who had taken the 
contract for Peterhead Harbour improve- 
ment, and much of his subsequent work was 
done for him, and he is perhaps remembered 
most in this association. 

To these reminiscences are added three 
appendices, the last of which breaks away 
from the course of the chronicle, for it is a 
brief description of an ingenious chart for 
settling wages. If only that problem were as 
simple as Mr. Brodie makes it, if wage 
increases were the only factors that work- 
people bothered their heads and struck about, 
the industrial world would be as easy to 
handle as a problem in geometry. 


SHORT NOTICES 


Locomotive Management. Eighth edition. 
By the late J. T. Hodgson and the late Charles 
S. Lake. London: St. Margaret’s Technical 
Press, Ltd., 38, Tothill Street, 8.W.1. Price 
8s. net.—This well-known book was _ first 
published in 1908 and reached its seventh 
edition in 1939 in an extensively revised form. 
The present edition has hecome necessary to 
meet the demands of the increased number. of 
locomotive men required for service on the 
railways under war conditions. It is well 
recognised in railway cireles as a standard text- 
book for engine cleaners and firemen in study- 
ing for their promotion tests to firemen and 
drivers respectively, while the running shed 
staff, apprentices, and all who are concerned 
with the servicing and operation of locomotives 
will soon discover that the book retains its 
usefulness to them. The illustrations include 
pictures of new types of locomotives which 
have been adopted in Great Britain during the 
last four or five years. 

— 

Gas Turbines and Jet Propulsion for Aireraft. 
By Geoffrey Smith. London: Flight Publish- 
ing Company, Ltd. 1943. Price 3s, 6d.—This 
little book, or pamphlet, comprises articles on 
the subjects named in its title which have 
appeared in Flight since August, 1941. Whether 
Mr. Smith is justified in his opinion or not that 
“It seems clear from the advanced state of 
these designs and the progress revealed by the 
passage of time that we are on the eve of 
successful application of jet propulsion to air- 
craft,”’ there is no doubt that many inventors 
are attracted by the problem and will welcome 
this convenient summary of all that has 
been done ‘or schemed. We would stress 
“schemed,” for it appears that very little 
actual experience with jet-propelled aircraft 
exists. We are less certain that any of the 
projects presented here will materialise than 
Mr. Smith appears to be. They all suffer 
from the fact that they must carry a compressor 
and that the compressor must be driven by a 
prime mover of some sort. Probably the com- 
pressor will absorb between one-quarter and one- 
third of the total useful energy developed by the 
combustion. of the fuel, and it becomes a question 
whether it is not just as well to use the power 
direct on a propeller, We cannot forget that 
marine propulsion has passed through the same 
inventive phase and that, despite all the paper 
attractions of jet propulsion, it has been found 
more economical to employ a propeller. Despite 





these criticisms, we welcome Mr. Smith’s careful 
review of the “ present state of the art.” 


Letters to the Editor 
(We do not hold ourselves responsible for the opini: 
our correspondents) 


POST-WAR EXPORT TRADE 


Sir,—In a leading article some months ago 
you wrote: “If ever British manufactures 
should loose their reputation for stamina, the 
end will be in sight, and our manufacturers 
will follow at the funeral of their own reputa- 
tion.” So much is it the case that we have got 
to keep our reputation for excellence of pro- 
ducts after the war, that, as we see it abroad, 
there will be little of any other kind of export 
trade left to us at home after the first three years 
of world recuperation from the war. I see all 
sorts of meetings going on, and I see Kingsley 
Wood, Kindersley, and financial business 
experts all talking about the indispensability 
of regaining our export trade and extending it 
further than the 1929 rhythm, and they even 
mention the Lancashire textile industry as 
having to expand its export business consider- 
ably, and tie in this as an indispensable con- 
comitant of the Beveridge programme and 
many after-the-war betterments. 

The position is quite definite that after the 
war recuperation period our export trade must 
drop lower relatively than it was any time 
subsequent to the first World War. You will 





$of 


*|know that the result of that was the trans- 


plantation of industries to very many countries 
which brought down British exporting. Well, 
this war has carried the industrialisation process 
immeasurably further. These South American 
countries, for instance, now make things—and 
not just make them for an emergency and badly 
—but from experience are perfecting their pro- 
ductions to satisfy all ordinary standards. Here 
I give you a few instances which occur to me as 
I dictate this letter :— 


In Uruguay all underwear, including socks, 
artificial silk stockings, and everything, is made 
here; blankets are made here (from our own 
local wool), cloth for suits is made here, and com- 
pares least effectively with imported production 
than any other item, but still being 80 per cent. 
equivalent of a good English cloth; boots are 
made, mostly with locally produced leather, 
but even some are made with leather specially 
imported from England (firms which previously 
imported British boots are now making similar 
articles on the same lasts); then such things 
as ‘‘ Doulton ’’ monoblock lavatory fittings for 
public buildings, hotels, &c., washbasins and 
the like, are all made here ; decorative marble 
panels are made here from very fine marbles in 
the country; and so on, regarding everything 
imaginable. We even have two steelfoundries 
and one special steel works which is turning out 
reinforcing bars for reinforced concrete build- 
ings, which are the most common clags of build- 
ing put up in the city for some years. 

In Argentina the industries which have been 
established are just limitless. Special metals, 
die castings of such things as carburetters and 
intricate small castings are carried out excel- 
lently, on the one hand, whilst, at the other 
extreme, there is now a big export business of 
artificial silk stockings from the Argentine to 
South Africa, which gives you an idea of the 
state of affairs. What Argentina does not 
produce is met by Brazil, which; in addition to 
making the things which I have mentioned and 
all manner of others, as done in Uruguay and 
Argentina, produces excellent rubber goods of 
all kinds, of which excellence I would mention 
one which you will appreciate, viz., rubber 
‘polling rings’ for vacuum brake cylinders. 
Of course, they turned out rotten stuff during 
their earlier efforts, but now they are making 


satisfactory rings. 





Owing to difficulties with sugar, Uruguay has 





practically become self-supporting—you may 
know that the United States of America has very 
generously allowed certain of its older and war- 
idle industrial plants, producing articles which 
sea transport, due to the war situation, has 
made scarce in South American countries, to be 
be transported to those countries. One case of 
this is recent here where the whole of a sugar 
beet factory has been uprooted from the United 
States and is now more than half erected in one 
of our country districts. But I must not go 
on, To one seeing things from the outside, 
however—and much as it isan unfortunate thing 
to have to say—there appears no doubt that the 
scope for exports from England three years after 
the war will depend entirely on our high- 
quality products ; in other words, we shall have 
to consider ourselves like the West End trades- 
men’s shops, whose existence depends on what 
is there known as “‘ bespoke business,”’ If 
we base our Beveridge and the like betterments 
upon an assumed recuperation and extension 
of ordinary exporting, we shall have a rude 
awakening. 
AN ENGINEER IN SouTH AMERICA. 





THE MEANING OF “ EFFICIENCY ” 


Sir,—lIt is safe to say that few engineers have 
always been precise in the use of the word 
“ efficiency,” even in matters relating to their 
own profession. No doubt all could find 
occasions when confusion of thought or of 
ideas has arisen through lack of definition or 
from the use of the same terminology to mean 
different things. Recently I had occasion to 
consult an important paper dealing with 
turbines and rotary compressors, read before 
one of our leading institutions, and it is only 
mentioned here as an important case in point. 

In this paper and in the discussion the words 
“turbine efficiency”’ and ‘compressor effi- 
ciency ” are frequently used, but it transpires 
that “efficiency ratio”’ was meant, a well- 
known term of quite different meaning. How- 
ever, the main point it is desired to make here 
is that, in my opinion, only one meaning may 
be attached to the terms “ turbine and com- 
pressor efficiencies,’ and seems to be as clear 
and definite as the similar term ‘‘ mechanical 
efficiency ’’ applied to machines. 

If a fluid of volume V changes in pressure by 
dP, the work done by the fluid in a turbine is 
numerically V xd P, and the useful work done 
is »XVxdP. In @ compressor, where the 
kinetic energy of the fluid after the operation is 
the same as that before, the work done in driving 


VxdP. 





the compressor becomes Then 7 is 
the turbine or compressor efficiency, Some 
engineers seem to call this the, “ hydraulic ” 
efficiency. Both the above expressions can be 
connected to heat energy through the agency 
of the first law of thermodynamics. 
R. Royps, M.8c., M.I. Mech. E. 
Dundee Technical College, 
March 25th. 








BroapDCaSTInG In SwEDEN.—Sweden has thirty- 
three b ing stations, nineteen operated by 
and belonging to the State and fourteen being 
amateur transmitters, transmitting the programmes 
of the State Broadcasting Service. In 1925, when 
broadcasting was sta in Sweden, the stations 
had a total transmitting power of only 5 kW. It 
is now about 475. kW, When all stations are in full 
operation annual consumption of power is 
84 million kWh. It is somewhat surprising to learn 
that the private receivers connected to lighting 
circuits consume much more power than the trans- 
mitters.. Estimating the consumption of current 
per receiver at 50 watts and the average time spent 

listening at 2} hours a day, the annual power 
consumption by Sweden’s 1,600,000 radio receivers 
is approximately 70 million kWh, or eight times as 
much as that required by the transmitting stations. 
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Glass Gauges* 





Grass gauges for inspection work are 
definitely here. Based on six months’ experi- 
ence with~suchgauges, it is predicted that 
eventyally 50 per cent. or more of all fixed steel 
gauges used in ordnance work will be replaced 
by glass gauges. 

“The glass gauge movement was fathered by 
Lieut.<Colonel J. A. Stone, recently in charge of 
the gauge laboratory and now executive officer 
of the Frankford Arsenal. In his opinion, 
glass gauges have demonstrated the following 
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FiG. 1—Proposed Design of a Ring Gauge Made from 
Tubing Precision Shrunk Around an Accurate Alloy 
Steel Mandrel 


advantages over gauges made from tool steel :-— 

(1) The thermal conductivity of glass is 
less than.steel ; therefore heat transfer from 
the hands of the i will not be nearly 
as great'\as for and the —_ on the 
vauge dimensions appreciably 
. (3 Glass, because of its relative fragility, 
will teach n inspectors to have penpeet 
for pags their handling. In fact, 
observation of the careless manner in which 
inspectors handled gauges was _ partly 
responsible for the initiation of the present 
glass gauge programme. 

(3) Fragility of glass is an advantage when 
considered in connection with other physical 
properties to be considered in detail later. 
A glass gauge, if dropped on the floor, either 









































speeded up gauging by as much as 50 per cent. 
You get a sense of “ feel’ with a glass plug 
gauge that greatly accelerates the factor of 
judgment on border-line holes. Often the 
“Not Go”’ end does not have to be used. 

(5) Glass is subject to scratching, but 
scratches on glass do not raise any burrs and 
thus change the effective size of the gauge as 
occurs in steel gauges. A glass plug gauge 
with badly chipped edges will still function 
100 per cent. as a checking instrument. 
(Design modifications are now being made 
to offset the tendency to chip.) 

(6) Perspiration on the hands of inspectors 
has no corrosive effect on glass gauges. Rust 
ret eee | hes eee See oe 

pment, juice from an orange eaten at 
niooally cecball eel gue berand topes” 

onally e steel ga ir, 

(7) Viebanpates al tite cncsion etnias 
qualities equal to or better than steel in many 
gauging applications. 

(8) Glass gauges are considerably less 
-expensive and require less operator and 
machine hours to produce. New manufac- 
turing techniques point to further reduction 
in finishing time and hence in costs, particu- 
larly where large quantities of gauges are 
involved and mass production methods can 
be applied in the glass manufacturing plant. 

(9) Most important at, this time is the 
saving of tool steel for other uses. Vital 
machine tool capacity is also released for 
other work. : 

(10) Glass gauges are easier to handle, 
inasmuch as they are lighter than steel, 

(11) Glass gauges afford visibility in 
_— tion, which is not always possible with 
steel. 

(12) Many greasings and degreasings are 
eliminated in the process of taking gauges 
out of temporary storage, checking them in 
the laboratory, shipping them to the con- 
tracting plant, and vice versd. Primarily this 
is an arsenal problem and encompasses also 
the problem of permanent storage of gauges 
after the war—see also paragraph (6). 


The advantage of low thermal conductivity 
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(5) Certain types of flush pin gauges with 
pin size of in. and. over (yet to be tried out). 
Although jin. is set as the minimum practical 

limit for plug gauges, some glass makers believe 
that from the point of view of mechanical 
strength }in. is a more practical limit. The 
upper limit on size is about 3in., but it might 
be entirely possible to exceed this by the use of 
tubing for hollow-blown shapes. This will be a 
subsequent refinement. From present indica- 
tions it appears that a substantial portion of 
the gauges used in large volumes would fall in 
the range between tin. and 2}in. 

At first so ae progess by 
which glass gauges were formed made it 
most economical to make the complete gauge in 
one piece, whether it be a single or double-end 
gauge. Most recent information, however, 
would indicate that separate glass plugs 
inserted into plastic handles will be more satis- 
factory. Some of the first handles of dumb- 
‘bell type plug gauges had round handles. In 
the future, these will be made hexagonal in 
shape, so that they can readily be clamped in 
fixed set-ups. 

The size range of ring gauges of immediate 
interest is between jin, and 4in. id. Thickness 
of the blank will probably be }in. to 3in. in 
order to obtain the strength against accidental 
shock and breakage. In the event it is possible 
to employ the “ precision shrinking” process, 
to be described later, for forming the bore or 
hole, it is essential to provide retaining frames 
(Fig. 1) for insertion of the annular gauge, 
whose wall thickness would probably be not 
more than }in. Such frames can be made out 
of wood or plastic or other non-critical materials. 
The ov cost of such a gauge will probably 
be very low. 

Snap gauges can best be made of glass in 
sizes ranging from }in. to 5in. between the 
jaws, particularly for gauges with relatively 
short legs (fin. to 3in.). Section thickness will 
have to be great enough to provide reasonable 
mechanical strength and resistance to impact. 
The combination ring and snap gauge shown in 
Fig. 2, for example, has a thickness of fin. 





Gauges with jaw openings between 3in. and 
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Fic. 2—Ring and Snap Gauge 


survives dimensionally unchanged, or it is 
smashed to smithereens. A steel gauge, if 
it strikes in a vital spot, may be sprung out 
of size and thus unwittingly be allowed to 
pasg defective work thereafter. This is a 
very important point in the mind of Colonel 
Stone. It assures that only dimensionally 
accyrate gauges will remain in service. 

(4) When the component is very near the 
size. of the gauge, there is less tendency for 
the component to seize or gall in or around 
the gauge. This is particularly noticeable 
when a steel plug gauge is to check a 
brags bore near to the “ Not Go ” end of the 
size limit. In fact, glass has some anti- 
friction properties that makes it easier for a 
plug, for example, to enter a hole and has 





* From Iran Age, February 4th, 1043. 








Fic. 3—Redesigned Plain Plug Gauge with Rounded Pilot to Minimise Chipping of Gauge End 


is put at the head of the list because it was the 
realisation of the potential possibility of dimen- 
sional change in steel gauges due to transference 
of body heat that caused Colonel Stone to order 
the first glass gauge. Colonel Stone does not 
claim to be the originator of glass gauges, but 
he is responsible for having introduced glass 
gauges in ordnance rhanufacture last summer. 
As the project stands at the beginning of 
1943, the following types of gauges are to be 


made available in glass :— 
(1) Plug gauges, din, diameter and over : 
(a) Plain ‘‘ Go” and “‘ Not Go”; (6) double 
end plain plug. 


(2) Ring gauges: (a) Plain ‘“‘Go” and 
** Not Go”; (b) twin rings; (c) combination 
ring and snap. 

(3) Certain types of snap gauges. 
(4) Profile and position gauges, 


5in. can be strengthened by a wood frame. As 
mentioned before, glass has one notable advan- 
tage as a material of construction for snap 


gouges 5 dropped, glass snap gauges cannot 
sprung. 


They either survive dimensionally 
or break. 
can be moulded in dies or 
qrennd dieat ton of plate glass. Use of a 
rounded wood frame cemented to the gauge is 
necessary to protect such @ gauge from chipping 
and breakage. : 
Thread gauges made of glass are considered 
impracticable. 
Precision SHRINKING 
For ring gauges there is some possibility that 
the process known as “precision shrinking ” 
can be employed. to reduce subsequently the 
amount of finishing required. This process 
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basically comprises’ the heating of a glass 
cylinder mounted on @ special alloy mandrel of 
corresponding size until the glass softens. By 
applying vacuum or pressure the glass is forced 
down on the mandrel and reproduces its surface 
finish, contour, and dimensions faithfully. This 
precision shrinking process will only be applic- 
able in those instances where the coefficient. of 
expansion of the glass and the metal mandrel 
differ widely enough to permit the mandrel to 
shrink away from the internal bore of the glass 
tube when both glass and mandrel are cooled, 

For certain sizes and types of plug gauges, 
most probably the larger sizes, of 3in. o.d. or 
greater, it might be considerably more econo- 
mical to use machine-drawn glass tubing as 
the basic material. Such tubing can be drawn 
and specially selected to rather precise o.d. 
tolerances, and can be made with walls of rather 
substantial thickness. 


MAINTENANCE 


When properly designed and used with reason- 
able care, there need be little chipping as a 
result of gauging operations. Plug gauges, for 
example, should include a short pilot with 
rounded or bevelled contour; similarly, the 
holes in ring gauges can be protected from 
chipping by ample bevelling or rounding of 
edges. Much of such bevelling or rounding can 
be formed in the mould, thus shortening the 
time required for grinding. It should be appre- 
ciated, however, that slight chipping at the 
outer edges of the gauging surface does not 
impair the gauging function. : 

To the average person, one of the first 
questions that arises in reference to glass gauges 
is that of fragility. As one commentator 
facetiously put it: “One advantage of glass 
gauges is that if you drop one, at least you 
don’t have to pick it up.” Actually, some of the 
newer glasses are much more shockproof than 
commonly believed. 

These glasses, on the one hand, and the pre- 
cision shrinking process for producing female 
type gauges, on the other, will each be important 
factors in the future development and refine- 
ment of glass gauges. 

Some wear tests on glass gauges have been 
made at one of the ordnance contracting plants 
in the Middle West. In one test set-up a 
hardened and ground plug gauge was mounted 
in the toolpost of a shaper and was passed in 
and out of a glass ring gauge held in a vice. 
After 100,000 passes, a slight bell mouth 
(0:0002in.) had developed, but no wear was 
recorded at the mid-section. 

Steel plugs gauged approximately 10,000 
parts before exceeding the wear limit on the 
plug. 

The programme as now formulated calls for 
the various glass works to produce the blanks 
with approximately '/,,in. on the diameter of the 
ring and plug gauges for removal by com- 
mercial and plant gauge makers. The amount 
of metal left on the jaws of snap gauges will 
probably be '/,,in. As time goes on and expe- 
rience is gained, it is possible that it may become 
economically feasible to make the moulded 
blanks with sufficient accuracy to reduce sub- 
stantially the amount of finishing required. An 
example of this would be the use of precision 
shrinkage process for ring gauges. With this 
process, id. variation can be held within 
0-0002in. or 0:0003in. The gauges are ground 
and lapped to finish size. 








Ships of Britain’s Merchant 
Fleet 


WueEN describing the progress made in 
Britain’s shipbuilding and marine engineering 
industry during the years 1941 and 1942, in 
our early January issues, we referred to the 
different types of ships which have been and 
are now being built in British shipyards. These 
include fast cargo liners, both steam and oil 
engine propelled, standard cargo steamers, and 
motor vessels, large and small oil tankers for 
deep sea and coasting services, again steam and 
motor driven, colliers, special types of craft for 
heavy lifts, steam tugs, small “ puffers ” which 





can be conveniently carried to all parts of the 
world, concrete barges, and coasting ships of 
various types. 

With the consent of the Admiralty and of Sir 
Amos L. Ayre, Deputy Controller of Merchant 
Shipbuilding and irs and. Director of 
Merchant Shipbuilding, we are able to publish 
in to-day’s issue and in subsequent issues 
typical illustrations of these ships. It is not 
possible for the time being to refer in detail to 
the propelling machinery and technical equip- 
ment, but it will be readily understood by our 
readers that these widely diverse types of 
modern ships represent the combined effort: of 
British shipbuilding and marine engineering 
firms, both large and small, who have been ably 
assisted by the steel industry, general engineers, 
electrical engineers, and others in providing the 
many parts needed for the building and fitting- 
out of these important additions to Britain’s 
merchant fleet. 








Machine Flame Cutting of 
Rolled Armour Plate 


Tue Ministry of Supply has prepared a 
bulletin on the machine flame cutting of rolled 
armour plate. This bulletin, No. I M/B/202, is 
a supplement to an earlier one, No. I M/B/201a, 
entitled ‘‘ Oxy-acetylene Machine Cutting of 
Rolled Armour Plate.” In the earlier pub- 
lication it was emphasised that the great 
increase in demand for armoured fighting 
vehicles had resulted in an extensive use of 
machine flame cutting, whereby the production 
of armour plate had been much accelerated. 
The new bulletin covers a wide field. It com- 
prises five chapters dealing with generating 
plant for acetylene gas, alternative fuel gases, 
templets and manufacturing procedure in 
machine flame cutting, salvage of flame cut 
plate, and new flame cutting machines. The 
last chapter includes a description of a special 
type of oxy-acetylene cutting nozzle, developed 
by the Department of Tank Design in close 
collaboration. with industry, the use of which 
is recommended for the cutting of armour plate. 
This nozzle will shortly go into production. It 
is stated to have given satisfactory results on 
both square and bevel cutting of thick armour 
plate. 

Tables of recommended gas pressures and 
cutting speeds are included for oxy-acetylene, 
oxy-propane, oxy-coal gas, and enriched oxy- 
coal gas flames. It is pointed out that fuel 
gases other than acetylene are suitable only for 
square cuts in armour; high operational skill 
and special equipment are required to maintain 
a reasonable standard of finish in bevel cutting. 
The chapter dealing with templets and manu- 
facturing procedure is based on recent practical 
experience throughout the country; various 
devices for increasing and improving production 
are described and illustrated. In flame cutting 
armour plate, careful attention should be 
devoted to cutting sequence, in order to avoid 
distortion caused by high local concentration 
of heat from the cutting flame. Plates for 
armoured fighting vehicles should be profiled 
within narrow limits to ensure high-quality 
quantity production and exact assembly in the 
jigs prior to welding operations. Among the 
new machines described and illustrated are 
plate edge preparation machines which can 
cut two bevels and a flat root simultaneously, 
and the “ Polygraph,” a machine which can 
cut any shape with a constant angle of bevel. 
Requests for this new bulletin should be 
addressed to the Ministry of Supply, D.T.D. 
(Welding and Gas Cutting Branch), Chobham 
Lane, Chertsey, Surrey. 
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Two Useful Handbooks 


On behalf of the Machine Tool Control, 
Ministry of Supply, the British Standards 
Institution has published a volume entitled 
“British Standards for Workshop Practice.” 
The book has been compiled under the general 








editorship of Mr. J. E. Baty, M.I. Mech. E., 
and is priced at 8s. 3d. post free. Mr. Baty is 
doubly qualified to undertake the considérable 
amount of work which the compilation of tho 
volume has clearly involved. He is not only the 
Machine Tool Control’s Assistant Director of 
Gauges and Measuring Instruments, but has 
acted as Chairman of some of the Standards 
Institution’s Technical Committees responsible 
for the preparation of the specifications with 
which the book deals. The volume contains a 
summary of thirty-six specifications of current 
interest’ in workshop practice. It succeeds, 
however, in doing more than presenting a con- 
venient collection of the tables and data con- 
tained in the original specifications. Each 
section is introduced by an informative dis- 
cussion of the principles followed in determining 
the standards, of their practical application, 
and of the definitions and conventions employed 
in the original specifications. These notes 
have been written in remarkably simple and 
clear language, a point of great importance in 
view of the fact that many of those for whom the 
book is designed must, under present con- 
ditions, be relatively newcomers to the subject 
of standardisation, and its workshop applica- 
tions. The book runs to over 450 , and 
constitutes something only a little short of an 
exhaustive treatise on modern workshop pro- 
duction methods. ... Almost as a supplement 
to the work referred to above, the Ministry of 
Supply through H.M. Stationery Office has 
issued at the price of ls. net a 75-page pamphlet, 
entitled “‘ The Raw Materials Guide.” Arranged 
in alphabetical order under sixty-two headings, 
extending from ‘“‘ Abrasions ” to ‘“‘ Wool,” the 
pamphlet contains particulars of the nature of 
many of the materials commonly employed at 
present in manufacturing industries, with notes 
as to the sources of supply and of the Govern- 
ment control exercised over their acquisition, 
importation, and exportation. Of necessity, 
the materials mentioned include many which 
would not be classed primarily as engineering 
materials, but to engineers that fact will 
probably be one of the most valuable features 
of the pamphlet. It is just in connection with 
the exceptional or unusual materials that the 
engineer is most likely to require the guidance 
which the pamphlet provides. 








Sixty Years Ago 


THE AFRICAN INLAND SEA SCHEME 


Tue land over which our Eighth Army is 
now fighting was a centre of much interest 
sixty years ago. The restless genius of 
de Lesseps had been attracted to the chain of 
salt lakes or marshes—of which the Chott el 
Jerid is the largest—running from El Hamma 
westwards for about 200 miles. He proposed to 
create a Sahara inland sea by connecting the 
lakes together and by joining them to the 
Mediterranean by excavating a passageway 
across the Gabes Gap. On March 27th, 1883, 
de Lesseps arrived at Tozeur, near the western 
end of the Chott el Jerid, and on April 3rd he 
reached Biskra, in Algeria. His survey con- 
vineed him that the scheme was not only 
practicable, but that it could be carried out 
without State aid, subvention, or guarantee, and 
that if the concessions asked for with regard to 
the forests and adjoining lands were granted it 
would prove remunerative. He asserted that 
the inland sea could be made with the aid of a 
hundred mechanical excavators. Soundings 
73 m. deep had shown the existence of nothing 
but sand, while the soil in the Gabes Gap was 
such that the excavation necessary to connect 
the inland sea with the Mediterranean could be 
carried out without great difficulty. During 
his surveying tour de Lesseps met with a good 
reception from the Arab soldiery and population. 
... The scheme was never even begun, but 
had it been carried out—and had de Lesseps 
succeeded in preventing his inland sea from 
drying up in the summer months—the campaign 
now being conducted in Southern Tunisia would 
doubtlessly have followed different lines. 
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The Position and Development 
of the Gas Engine* 


By JOSEPH JONES, A.M.I. Mech. E.f 


(Continued from page 258, March 26th) 

Projecied Possibilities in Gas Engine Design. 
—From experience gained since 1935 it would 
appear that two types of gas engines will be 
developed :—(a) The high-pressure injection 
system for use on gases of high calorific value, 
and (6) the low-pressure injection system for 
use on gases of low calorific value. In both 
cases there seems to be no reason why they 
should not be developed on the two-stroke cycle 
system. 

(a) High-pressure Injection.—This system 
consists of a high-compression engine in which 
the exhaust gases are evacuated by “ through 
scavenging,” a percentage of air in excess of 
the swept volume of the piston being used for 
the purpose of internal cooling and scavenging. 
Just before the top of the stroke is reached, gas 
is injected through a nozzle across the rotating 
swirl of air, in the path of which is placed the 
ignition plug. (Alternatively, a small quan- 
tity of oil may be used for ignition in the case 























FIG. 8. 

















FiG. 6—Proposed High-pressure 
Injection Engine 


of the dual fuel engine.) This system has many 
advantages, among which are the following :— 

(1) The governing: is simple, as only the 
quantity of gas injected has to be controlled. 

(2) The gas is ignited as it finds the oxygen. 
This makes it possible to maintain efficiency 
down to no load, as combustion is not 
dependent upon the. mixture strength being 
in the ignition range, and the compression 
pressure is constant. 

(3) The curve of British thermal units per 
hour will approach the ideal. 

(4) The engine is not sensitive to changes in 
(a) calorific value of the gas; (b) gas pres- 
sure; (c) gas composition affecting specific 
gravity. , : 

(5) Break mean effective pressures as high 
as those obtained with the compression- 
ignition oil engine should be possible of attain- 
ment (omitting the power absorbed by the 
gas compressor). 


In the normally aspirated four-stroke cycle 
engine the best results are obtained when the 
optimum mixture strength is supplied to the 
engine. This usually has at least 20 per cent. 
excess air over the theoretical figure, but varies 





* Institution of Mechanical Engineers, March 19th, 
1942. Abstract. 
+ Chief engineer, National Gas and Oil Engine Com- 


with different types of engines. The best fuel 
consumption curve is obtained when the mixture 
strength is maintained constant over the load 
range. Whilst it is quite simple to arrange these 
conditions in the works, many changes can 
occur to upset conditions on site; and unlegs a 
skilled operator is available to make the neces- 
sary adjustments when the plant is installed, 
the best results may not be obtainable from the 
engine. 

The author sees no reason why large engine 
outputs comparable with the compression- 
ignition oil engine should not be obtained with 
the same efficiency, less the power required to 
compress the gas to the required injection pres- 
sure. This is estimated to be 6:5 per cent. of 
the engine maximum rating when giving a net 
output equivalent to a brake mean effective 
pressure of 87 1b. per square inch, and using 
gas having a calorific value of 1000:B.Th.U. per 
cubic foot gross. When using gas of 500 B.Th.U. 
per cubic foot gross, the corresponding figure 
is 13 per cent. 

Fig. 6 shows a proposed eight-cylinder, two- 
stroke, opposed piston type engine, with 12-6in. 
diameter cylinders and 20-6in. total stroke, 
designed to run at 750 r.p.m., ant to develop 








Injection Gas Engine 








pany, Ltd., Ashton-under-Lyne. 


3000 B.H.P. on gas having a high calorific 
value (1000 B.Th.U. per cubic foot). 





cubic foot, it would seem that the future of tho 


— and as the present state of the art 
oes not give a gas having a calorific value 
much higher than 130-140 B.Th.U. per cubic 
foot net, it becomes necessary to consider how 
nearly the high-pressure injection conditions 
can be approached, as obviously it is unecono- 
mical to compress the large volume of gas of 
low calorific value to the required pressure to 
inject it at the end of the stroke. 

The two-stroke cycle engine can be adopted 
to give a reasonable solution to the problem, 
The requirements would be as follows :— 


(1) The two-stroke cycle engine run efii- 

ciently on gas must be scavenged (a) to clear 

‘ the cylinder of residual gas, (b) to give 
adequate internal cooling, as experience hus 
taught on the compression-ignition oil engine, 
(c) to admit cool air, to prevent the lingering 
of any flame or hot spot. 

(2) The gas noust be injected so, that no 
combustible mixture is permitted to escape 
to the exhaust whilst scavenging or charginy 
the cylinder. 

(3) The combined power requirements of 
the air-charging blower and the gas blower 





must not greatly exceed the normal power 
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Fic. 7—Cycle for High-pressure 
Injection Gas Engine 


To deliver 400 cubic feet of gas at a pressure 
of 1000 Ib. per square inch the compressor will 
absorb 200 B.H.P., which is equal to 6+5 per 
cent. of the engine power, so that the efficiency 
of the engine will be reduced by this amount. 
It is estimated that the efficiency of the engine 
when using gas having a calorific value of 
500 B.Th.U. per cubic foot will be 35-4 per 
cent., and when using gas of 1000 B.Th.U. per 
cubic foot the efficiency will be 37-1 per cent. 
The mechanical efficiency is higher in the case 
of the higher value gas, as the compressor only 
requires half the power necessary to compress 
sufficient gas for the engine when the gas used 
has a calorific value of 500 B.Th.U. per cubic 
foot. 

The gas injection valve for.this system could 
be operated either hydraulically or mechanic- 
ally, and the injection could be arranged for 
a constant opening with varying pressure or, 
alternatively, it could embody a valve working 
on the ‘‘ breakdown ”’ principle, similar to the 
oil injection valve. In either case it will be 
necessary to govern the compressor output ; 
but this is a simple matter. 

Fig. 7 shows the cycle of this type of gas 
engine, from which it is evident that oil engine 
characteristics will occur throughout the work- 
ing cycle. 

(6) Low-pressure Injection.—As there is little 
possibility at present of manufacturing gas of 





a high calorific value of, say, 1000 B.Th.U. per 

















Speed, 750 r.p.m. 


FiG. 9—Proposed Low-pressure Injection Gas Engine 


requirements of the blower of a normal com- 

gy err oil engine. 

n the case of a compression-ignition oil 
engine, it is usual to employ a blower capacity 
in excess of the swept volte of the piston plus 
clearance volume, and a common ratio is 
1-5:1. It is now common practice to arrange 
for at least 30 per cent. of this air to be passed 
through the engine to scavenge and internally 
cool the engine pistons, valves, and ports. In 
the case of the proposed engine, it will only be 
necessary to pump the same volume of air and 
gas. Therefore the air blower will be reduced 
in size by the equivalent amount of gas required. 

For instance, a 3000 B.H.P. eight-cylinder, 
opposed-piston, two-stroke engine, with 12-5in. 
diameter cylinders and 20-6in. total stroke, 
would require an air blower to deliver 13,080 
cubic feet of free air per minute at a pressure of 
2lb. per square inch gauge, thus absorbing 
136 B.H.P. The gas engine would ‘require two 
blowers, one to deliver 9168 cubic feet of free 
air at 21b. per square inch, and one to deliver 
3872 cubic feet of free gas at 3 lb. per square 
inch, absorbing 95 B.H.P. and 64 B.H.P. in 
the air and gas blowers respectively and giving 
a total blower horsepower of 159. 

The extra power of the blowers in excess of 
that normally used on the compression-ignition 
oil engine is therefore 17-5 per cent., but the 
increased brake horsepower of the blower only 
equals 0-8 per cent, of the engine output. 


gas engine still remains bound up with the gas 
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fig. 8 shows the proposed cycle, which is} volatiles and convert them to a fixed gas, 
as follows :—Near the end of the expatision| instead of supplying them in the form of tar 
atroke the exhaust ports open. A few degréés| vapours, as in the case of the present pro- 
later thé ait ports open and admit air for|ducers. It is quite possible that a solution to 
scavenging. Later still the gas ports oper and | this problem will be found, in spite of the lack 
the mixttire flows into the ¢ylinder. The gas|of success with the down-draught producer ; 


TAtLE V.—Comparison of Oil and Gas Engines 




















Indicated 
Mechanical | mean effec- Brake 
Type. Prime thover. efficiency, | tive pressuré,| thermal 
per cent. Ib, per efficiency, 
square inch. | per cent. 
A Co ion-ignition oil engine 82-0 96-5 39-2 
B Producer gas engine sa EXER: #40, Tides abd ities Cece Meet ipere 81-2 97-3 38-8* 
c High-pressure injection engine ; calorific value of gas, 1000 
Be Bis the TAME OMIO SOO... cnc cone nes get Lids) 0USS haw 17+7 101-7 37-1 
vu Ditto ; calorific value of gas, 500 B.Th.U. per cubic foot... 74:0 106-9 35-4 








* It is expected that in practice this figure would be reduced to 365 per cent., due to diffusion of a small arnount 


of gas below the ignition range. 


ports then close, and later the exhaust ports. 
“Topping up ’* is continued through the air 
ports until they are finally closed after bottom 
centre. 

This cycle has the following advantages :— 
The exhaust is started on its way, then the air 
ports open and sandwich scavenge air between 
the exhaust and the mixture, which commences 
224 deg. after the air. The gas ports close 
74 deg. before the exhaust ports and the final 
15 deg. is used by the air ports for topping up. 

Using this cycle it should be easily possible 
to employ ratings up to 90 lb. per square inch 
brake mean effective pressute for maximum 
load conditions, and it would seem that an 
opposed-piston engine would be the most suit- 
able type. A thermial efficiency of 35 per cent. 
should be achieved with a compression ratio of 
12:1. 

Fig. 9 shows the engine in question, which 
would have the indicated méan effective ee 
surés and efficiencies, when rated at 3000 B.H.P., 
shown in Table V. 

Assuming that 27} per cent. of the air and gas 
volume is used in scavenging—say, 3600 cubic 
feet per minute—the available gas ard air 
volume for power is 9440 cubic feet per minute, 
and as the theoretical mixture strength for 
producer gas is given by proportions of, say, 
1 of air to 1 of gas, the available power is 5000 
B.H.P. 

Tt will be seen that the engine is conserva- 
tively rated at a maximum brake horsepower 
of 3300, and the cubic size of the engine would be 
comparable with the most modern oil engine, 
the weight/power ratio being about 40 lb. per 
B.H.P., whereas the present gas engine is 
approximately 150 1b. per B.H.P., the older 


types being 200 lb. per B.H.P. 
Fig. 10 shows a proposed simple bituminous 
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FiG. 10—Propused Bituminous Gas Producer 


gas producer installation whieh should be 
capable of supplying clean dry gas free from tar. 
The steam could be generated by 4 waste heat 
boiler attached to the engine exhaust, which 
would supply steam to a back-pressure turbine 
driving the fans, the exhaust being used to 
supply the steam required by the producer. 

6 advantages of this producer lay-out are : 


(1) The producer requires a minimum of 

bour. 

(2) The tar is removed from the gas and 
cooled, and can easily be transferred to a 
storage tank. 

' (3) The tar would be saleable. 

Whilst the author considers this to be a step 
forward in producer design, it may not by any 
means be the final solution. 

The ideal producer should cofisume the 





at the same time the gas plant efficiency should 
be increased to over 80 per cent. 








Water Supply for Army Camps 
and War Factories 


ApgequaTe water supply is one of the 
important ‘considerations in the design of 
new army camps, such as have been established 
recently in practically all parts of the United 
States, and in connection with the construction 
of camps, airfields, and war industries, the 
Engineer Department of the U.S. Army pre- 
pared somewhat detailed instructions as to the 
investigation of sources of supply, the distribu- 
tion of the water, and the necessary treatment 
for softening, purification, or other purposes. 
Both the utilisation of existing supplies and 
the development of new supplies from ground 
and surface sources are included. Some of the 
main features of these instructions relative to 
water supply, distribution, and storage are 
given in condensed form in the following matter. 

Water consumption is assumed as follows :— 
(1) 100 gallons per capita per day for airfields, 
camps, and cantonments of the mobilisation 
type ; (2) 70 gallons for similar establishments 
of the theatre-of-operation type; (3) 150 
gallons for permanent Army posts, armoured 
divisions, and hospital areas; (4) 35 to 50 
gallons per capita per eight-hour shift for indus- 
trial plants, ports, and storage projects; (5) 
100 gallons per capita per day for resident 
personnel on such works; (6) for animals, 
25 gallons per day. Certain plants may require 
45 to 65 million gallons daily for process and 
cooling water. The total supply may be 
governed by special fire requirements, as in 
storage and perk re plants, or by such 
special uses as at airfields requiring large 
quantities of water for the operation of hydraulic 
fuelling systems. 

A five-year term is assumed as the life of 
projects of this kind, and the supply which can 
be utilised at the lowest first cost is generally 
preferred, even though the total cost over a 
five-year period may be higher than that of 
developing and operating other supplies. For 
projects situated near fairly large cities, it should 
be ascertained whether the city’s supply is 
available and is capable of serving the project. 
If existing supplies from wells or surface sources 
are not available or cannot be used economic- 
ally, investigation is to be made as to new 
supplies, the study covering such specified 
subjects as rainfall records, geology, stream 
flow, run-off, contaminating influences, and 
physical, chemical, and bacteriological analyses, 
and cost estimates. 

Where no wells, exist in the vicinity, test 
wells are to be driven, for which rotary drilling 
is recommended as rapid and economical. 
Drilled or gravel-wall wells are preferred, for 
which deép-well turbine pumps are normally 
used. There should be @ minixnum of two 
wells, and the total capacity should be capable 
of supplying the daily requirements in sixteen 
hours. Half of the wells should be equipped 
with combination pumping heads and stand-by 
gasolene (petrol) engines. For pumping stations 





on surface water supplies, horizontal centri I 
pumps in @ dry pit will give greater operat: 
economy, although vertical pumps taking 
suction from a receiving well may be the more 
economical in certain cases. There should be 
at least three motor-driven pumips with such 
capacity that, with the largest out of service, 
the others will permit operation of the filtration 
plant at its rated capacity. In addition, there 
should be stand-by gasolene engine pumps 
capable of supplying 50 per cent. of normal 
requirements. Remote control of the motor- 
driven pumps from the filtration plant is desir- 
able, if it will eliminate the need of operators 
at the pumping station. 

Filtration will usually be required for 
doriiestic water supplies from surface sources 
and for ground waters containing excessive 
quaiitities of iron or manganese, or both. 
Partial treatment, by coagulation and sedi- 
mentation only, may suffice for process water 
supplies. Complete treatment, including filtra- 
tion and sterilisation, will be required usually 
for drinking water from surface sources. 
Softening will be provided for water for laundry, 
hospital, and power plant use by means of 
zeolite softeners of industrial type. Concrete 
substructures with wood or low-cost fire- 
resistant superstructures may be used, except 
that permanent posts will have masonry super- 
structures. Filtration plants should have a 
normal capacity based on 24-hour operation, 
equal to the total daily water requirements 
when operating at a filter rate of 2 gallons per 
square foot per minute. For economy in opera- 
tion, the required filter capacity should be 
provided in at least two filter units, but no spare 
unit will be provided. Piping, however, should 
be designed to handle rates of 50 per cent. in 
excess of the rated filter capacity. 

Filtration plants for surface waters should 
include the following :—Chemical feed equip- 
ment, chemical mixing and coagulation, set- 
tling basins—perhaps with mechanical sludge 
removal, secondary coagulation, filters, filtered 
water storage of not less than 25 per cent. of 
total daily requirements. 

For high-service pumping, horizontal centri- 
fugal pumps in a dry pit are recommended, 
with a minimum of three motor-driven pumps 
of such range in capacity as to meet the average 
and maximum rates. For stand-by service, 
pumps of 750 and 1000 gallons per minute, 
driven by gasolene engines, give the best flexible 
and economical arrangement. Two discharge 
mains, but not long parallel mains, should 
extend from the pumping station to the dis- 
tribution system. Direct-pressure distribution 
systems are to be considered only where military 
or other requirements will not permit the use 
of elevated storage tanks. For such systems 
there should be enough gasolene-driven pumps 
to supply the peak demands, including fire 
service. High-level storage in elevated tanks 
or in reservoirs on high ground is preferable, 
requiring smaller distribution pipes and a 
feserve pumping capacity only to meet 50 per 
cent. of the average daily demand. 

Dual water systems, such as a safe domestic 
supply and a contaminated supply for irriga- 
tion, sprinkling, fire protection, process or 
cooling purposes are permitted only for very 

ial reasons. Cross connections may be 
made between two independent safe supplies, 
if the owners permit, but not between a safe 
and a polluted supply or a safe supply and any 
part of a sewerage system. Sizes of mains 
depend upon fire flow, special conditions, and 
domestic demand. For domestic supply the 
mains should be designed for a peak flow of 
24 times the daily average per capita demand, 
with residual pressure of at least 30Ib. per 
square inch. For industrial plants the daily 
consumption must take into consideration the 
total number of employees per shift, number of 
shifts, and whether or not shower baths and 
laundering of workers’ garments are compulsory 
on the premises. Mains should be designed to 
deliver the n fire flow with a residual 
pressure of 5 Ib. to 10 Ib. if fire pumping engines 
are available, or 35 lb. otherwise. Fire hydrant 
branches to be at least 6in. in diameter, and 
not more than 100ft. long. 

For airfields and cantonments of the mobilisa- 
tion type, with less than 6000 men, the water 
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service will be limited to a fire flow of 1000 
gallons per minute for two hours. With more 
than 6000 it must furnish the same amount for 
four hours to each of two fires at the remotest 
points. For airfields and cantonments of the 
theatre-of-operation type, the fire flow limit 
is 750 gallons per minute for two hours where 
the number of men is less than 6000, or 750 
gallons for four hours to each of two fires where 
the number is greater than 6000. For ware- 
house areas in cantonments of more than 6000 
men, the fire flow will be 2000 or 1500 gallons 
per minute for four hours for the two respective 
types. For dispersed housing projects, the 
distribution will be, in general, a single loop 
main with service lines to the housing units. 
Fire hydrants on the loop should deliver a flow 
of 500 gallons per minute. 

Fire service for large depéts, ports, and other 
storage projects should deliver 4000 gallons 
per minute from four adjacent hydrants. This 
can be accomplished by a ground storage 
reservoir of 1,000,000 gallons capacity with suffi- 
cient gasolene-driven pumps for this delivery, 
no pumping unit to exceed 1000 gallons per 
minute, and each unit to have its own suction 
and discharge lines. The distribution system 


pipe system and storage tanks, 100 for filters, 
and 150 for wells. The unit must first be 
thoroughly flushed to remove dirt and mud, 
and again flushed after treatment, so that the 
residual chlorine will be less than 0-2 part per 
million. Finally, the water will be subjected 
bacterial examination. : 








Welding Armour Plate for 
Tanks 


In a communication to The Iron Age of 
January 14th, Messrs. Edgar Brooker and 
Loren L. Elliot, Ordnance Engineers, Tank and 
Combat Vehicle Department, Ordnance 
Department, U.S. Army, discuss in detail the 
relative merits of riveting and welding the 
armour plate of tanks. Their conclusions are :— 

Welded construction for an armoured tank 
hull offers the following advantages over 
riveting :— 

(a) Welded joints provide ballistic shock and 





penetration resistance against enemy fire equal 


TaBLe I.—Comparative Weights of Single Riveted.and Arc-welded Joints Per Linear Foot 


















































Corres. riveted constr. 
Joint Weight of rivet Weight of rein- 
detail, Rivet heads and butt forcements and Type of joint. 
diam., Pitch, Butt strap or straps, Ib. fillets, Ib. . 
in. in. ' angle, in. 
1, 2,3 $ 3% $x2}x3 10-5 0-33 90 deg. butt 
6,8 2 angle 
4 + 34 3x 24x 3 8-2 0-15 90 deg. butt 
} angle | 
5, 9, 17 } 3t $x3x3 12-1 | 1-71 90 deg. butt 
angle 
7 j 3% $x 2}x3 10-7 0-32 90 deg. butt 
10 z 3§ 4x3x3 | 12-1 0-98 90 deg. butt 
11 3 3 4x2x2 4-1 0-21 90 deg. butt 
12 3% 4x3x3 9-7 0-20 90 deg. butt 
13 3 . #6 strap 9-6 0-18 135 deg. butt 
14-15 3 4x 6 strap 10-5 1-51 butt 
TasLE II.—Comparison of Man-hours Required to Fabricate a Riveted Hull as Compared to a Manually 
Arc-welded Hull 
Man-hours, Man-hours, 
Operation. riveted hull. Operation. are-welded hull. 
Drilling butt rage = A eatin lich case 104 Flame cutting plates and edges is 9 
illimg armour plate... ... ... ..- 184 
Reaming holes, fit up, and assembly ... 104 Assembly and fitup ... ... -.. «.. 40 
Ram, j, ceiy fons. ssqripercicegey ites 96 Manual arc welding ... ... ... .«- 150 
MEE coe, rene ose | eee ee oe 490 Motels: iscstocs: atk Tate at of 199 
“Saving in man-hours effected by |welding ... 291 














to be in the form of a grid, with valves arranged 
to give flexibility of control. Fire mains to be 
laid on each side of a warehouse, with hydrants 
300ft. apart, and 50ft. from the building. In 
housing areas, hydrants 400ft. apart and so 
arranged that each building can be reached 
from two hydrants with a maximum length of 
300ft. of hose. Valves to be spaced 5000ft. in 
long supply lines, and 1200ft. to 1500ft. on dis- 
tribution loops and primary branches. 

For operating hydraulic gasolene (or petrol) 
systems, each fuelling pit with two hose lines 
requires 100 gallons per minute. Single-hose 
type, 50 gallons. Each two-hose truck-fill 
requires 300 gallons. Gasolene storage tanks 
require a minimum pressure of 35 lb. Demand 
flows will be taken as 60 per cent. of combined 
fuelling pit and truck-fill capacity. For 
hydraulic systems at airfields of less than 4000 
personnel, the daily water supply to be increased 
by 3000 gallons for each pit, or 10,000 gallons 
for each truck-fill. With larger personnel, no 
additional water is required. 

There is danger of contamination by harmful 
bacteria in the construction of wells, mains, 
filters, tanks, and other units, and flushing the 
system to remove dirt, waste, and surface water 
is not a sufficient safeguard. Sterilisation of the 
various units is accomplished readily by using 
chlorine, which is commercially available as 
liquid chlorine, liquid (sodium) hypochlorite, 
chlorinated lime (bleaching powder), or high- 
test (dry) calcium hypochlorite. Under average 
conditions the strength of solution for thorough 
sterilisation is about 50 parts per million for 


to that afforded by armour plate, but riveted 
joints are very much weaker than welded joints 
and weaker than unwelded plate... Unless the 
rivets in riveted hulls are seal welded, riveted 
joints offer an added hazard of flying rivets. 

(b) Welded joints in this armoured hull effect 
a 910 per cent. or 1533 lb. saving in weight 
represented by the rivet heads and butt straps 
in @ riveted hull. 

(c) Manually arc-welded fabrication of the 
armour plate in a hull requires only 40 per cent. 
of the man-hours needed for riveted fabrication. 
If one man-hour is worth 1 dollar, this amounts 
to 291 dollars per hull. Manual welding pro- 
vides a 77 per cent. increase in rate of 
production. 

(d) Machine tools needed badly for other war 
materials are released by the use of welding as 
compared to riveting 

In support of these conclusions the accom- 
panying tables are given. 








Liverpool’s Early Ships 

On Saturday, March 27th, a paper, which 
dealt with Liverpool’s earliest recorded ships, 
was presented by Mr. A. C. Wardle to the 
Historic Society of Lancashire and Cheshire. 
Mr. Wardle said that during the years 1557-58 
the Port of Liverpool possessed one ship of 
100 tons, one ship of 50 tons, four of between 





10 and 30 tons, and seven other small vessels. 


They were manned by 200 mariners. The 
vessels of 100 tons and 50 tons were large ships 
for their day. In 1572, Thomas Colshill, a 
surveyor of the Port of London, compiled a list 
of merchant ships in England, and a section of 
that survey, related to vessels owned by the 
Port of Chester and its creeks. It revealed that 
Liverpool and Wallasey owned eighteen ships 
totalling 380 tons, an increase of 50 per cent. 
over the tonnage entered in the Town Books 
of 1565. It was noteworthy that the largest 
ship in the port was no bigger than 40 tons. 
Sixteenth-century records contained reference 
to a barque of 160 tons, named the “ Fell,” as 
being the largest Liverpool-owned or built 
ship. Mr. Wardle remarked that it was not 
easy to give a description of the rig or build of 
these early vessels. They were described as 
ships, barks, pickards, and boats, and probabi, 
these terms were loosely used. It seemed 
certain that, among the Liverpool craft, those 
under 50 tons did not aspire to the designation 
** ship.” 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d, post free, unless otherwise stated. 

TRANSFORMERS 

Amendment No. 1/1943 to B.S. 171 and 355. 
With a view to facilitating the manufacture of trans- 
formers, relaxations have been made to the specifica- 
tions B.S. 171 and B.S. 355, which deal respectively 
with power and lighting transformers and with 
mining type transformers. The relaxations are all 
covered in a single document P.D. 47, and the points 
of chief interest are that only one quality of sheet 
steel may now be used and the elimination of non- 
standard designs is enforced. A restricted range of 
standard kVA ratings is specified and the production 
of transformers having intermediate ratings is 
prohibited. Price 1s. net, post free. 





GLOSSARY OF TERMS USED IN ELECTRICAL 
ENGINEERING 


No. 205, Part 3. Since the publication, in January, 
of Part 1 of the revised edition of B.S. 205, Glossary 
of Terms Used in Electrical Engineering, the issue 
of subsequent parts has continued. Part 2, con- 
taining Section 2 (Machines and Transformers), 
was issued in February, and Part 3, containing 
Section 3 (Switchgear), and Section 4 (Instruments), 
in March. Part 4, containing Section 5 (Transmission 
and Distribution), has now made its appearance and 
is somewhat enlarged as com with the 1936 
edition. There is an entirely new sub-section, 
dealing with tariffs, defining the principal systems 
of charging in electricity supply, and the cable terms 
have been extended to include modern forms of 
power cables and to deal with various types of 
impregnated insulation, oil filling, application of gas 
pressure, and screening. Parts 1—4, price 2s. per 
part, post free. 


SHIPS’ ELECTRIC CABLES 


Amendment No. 2 to B.S. 883 (P.D. 86). The 
raw materials situation has necessitated certain 
amendments to the specification for electric cables 
for use in ships (B.S. 883). The most important of 
these changes is the cancellation of the table of 
dimensions for 1000-volt varnished cambric cables 
and the substitution of a table for 660-volt varnished 
cambric cables, together with the introduction for 
the first time of a table for 250-volt varnished 
cambric cables. These amendments are set out in 
panphlet P.D. 86, price 6d., post free. 








Zinc PropucTION BY A METHANE PROCESS.— 
The U.S.A, Bureau of Mines has embarked on an 
extensive search for zinc- i ore deposits, 
particularly in the Central and Western States. 
Detailed explorations are being planned in areas 
which appear to have the most promising reserves. 
Meanwhile, the Bureau has initiated plans to estab- 
lish a pilot plant and laboratory to conduct com- 
mercial scale tests of a gas reduction process 
developed by the Bureau for production of zinc. 
The Bureau believes that the untapped reserves of 
zine ores and the abundance of natural gas can be 

i successfully to speed the output of zinc 
essential to the manufacture of galvanised iron, 
zine alloy die castings, brass cartridge cases for 





guns, batteries, and a multitude of other items, 
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The prices quoted herein relate to bulk quantities. 


New Scrap Order 

The Minister of Supply has issued the 
Control of Iron and Steel (No. 30) (Serap) Order, 
1943, which came into force on March 29th, 1943, 
and supersedes all previous Scrap Iron and Steel 
Orders. The Order has been issued principally for 
the purpose of combining in one document the 
provisions of the Nos. 14, 21, 24, 25, 27, and 29 
Scrap Orders, although the opportunity has been 
taken of effecting a number of alterations in wording 
for the sake of consistency in both the body of the 
Order and the specifications set out in the price 
schedules. Copies of the Order, the Control of 
Iron and Steel (No. 30) (Scrap) Order, 1943 (S.R. 
and O., No. 435), price 5d., can be obtained from 
H.M. Stationery Office, York House, Kingsway, 
W.C.2, or through any bookseller. 


The Barrow Heematite Purchase 


The purchase by the Ministry of Supply 
of the steel works and hoop and bar mills of the 
Barrow Hematite Steel Company, Ltd., has aroused 
considerable interest. No explanation has been 
given as to why the Government should buy up 
these departments of the steel works, beyond the 
statement that the Ministry requires the works to 
put into effect a scheme which the Barrow Company 
could not undertake owing to the heavy financial 
considerations which are involved. The Ministry 
of Munitions proposes to operate the departments 
which have been purchased entirely upon the pro- 
duction of steel required by the war effort, but there 
is doubt as to what will happen to the works after 
the war. There seems to be a possibility that the 
Government will continue to produce iron and steel 
materials in competition with privately owned 
works. The sales agreement includes a clause by 
which the Barrow Company may, within twenty-one 
years, buy back the property on the terms men- 
tioned in the contract, if the Ministry of Supply 
desires to sell. The present purchase price of the 
works is £640,000, of which £335,000 is for the works, 
plant, machinery, and equipment, and £305,000 for 
the products, stores, and use of the materials. The 
Ministry has not purchased the ironworks, including 
the blast-furnaces or the engineering shops, the iron 
ore mines, limestone quarries, and investments. 


The Pig Iron Market 

The general engineering and heavy found- 
ries are fully employed and are engaged practically 
to 100 per cent. on producing castings for war 
purposes. The volume of business for pig iron is at 
a high level and a good deal of business is passing 
for forward delivery. Most of the makers have sub- 
stantial order books for the April-June period and 
consumers have inquired for deliveries during the 
following three months. The allocations for the 
second quarter of the year appear to be on a liberal 
scale, and already there are signs that active con- 
ditions will develop in the market shortly. The 
scarcity of hematite, although severe, does not 
greatly hinder consumers, since they have by now 
become accustomed to using alternative descrip- 
tions of pig iron and, where the use of hematite is 
essential, the Control is able to supply this kind. 
The use of refined and low-phosphoric pig iron is on 
a heavy scale, and it has been found advisable to 
restrict the general use of these descriptions as well 
as of medium-phosphoric grades. The raw materials 
position is generally satisfactory, except in the case 
of hematite ore. The production has been greatly 
increased compared with pre-war days, and coke 
supplies have been maintained at a satisfactory 
level. There has also been a sharp increase in the 
supply of scrap. The demand for high-phosphoric 
pig iron, although of much less volume than the 
call for low-phosphoric sorts, has steadily grown 
for some time, but until the light castings industry 
is botter employed it is unlikely that the whole of the 
output will be absorbed. It is generally understood 
that ample stocks of low-phosphoric pig iron are 
available, and consumers do not seem to have any 
difficulty in obtaining their full requirements. 
Larger quantities of this iron are now being used by 
the foundries in their mixtures. The announcement 
that the authorities do not intend to proceed with 
the foundry concentration scheme has been well 
received, since, not only did unexpected difficulties 
arise, but the promotion of the scheme had an 
unsettling effect upon the pig iron market. There 
is an active demand for ferro-manganese and larger 
tonnages could be quickly absorbed if they were 
available. 


The Midlands and South Wales 
The end of the first period of 1943 has been 
reached without any difficulties developing and most 
of the works are fully booked for Period II. The 
iron and steel industry in the Midlands is working 





Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer. 


under continuous pressure from consumers, and all 
the finishing departments are operating at capacity. 
Practically all the steel produced is going into 
essential work and there is no surplus available for 
ordinary domestic requirements. The call for special 
steel] is as strong as at any time since the war began, 
and although continual efforts are being made to 
expand the production, much more of this steel could 
be used than is available. The makers of aircraft 
and armoured vehicles in particular are using con- 
siderable tonnages, whilst the requirements of engi- 
neering establishments engaged upon war work are 
increasing. Considerable congestion exists in the 
plate branch of the industry and there are no signs 
of the pressure of demand relaxing in any direction. 
The shipyards are continually pressing for larger 
supplies and boilermakers and tank makers are big 
consumers. The production of plates is on a heavy 
seale, but, nevertheless, the question of demand is 
such that delivery dates are showing a tendency to 
lengthen. Recently it has been noticeable that the 
specifications received by the works have included a 
considerable, proportion of light plates, but other- 
wise the demand, which has been insistent for 
months, has developed no new characteristic. The 
re-rolling branch of the industry is assured of full 
employment for the next quarter of the year and 
beyond and has in hand a large tonnage of orders for 
strip and small bars and sections. So far the 
re-rollers have been well supplied with semi-finished 
steel from the British works and from stocks of 
imported materials, although for some time they 
have had to use shell discard steel in considerable 
quantities. The industry in South Wales is employed 
at capacity and most of the orders in hand come 
within the priority category. Heavy pressure is 
maintained by consumers, but the producers are 
successfully meeting the demand and maintaining 
big outputs. The tinplate trade in South Wales is 
suffering from Government restrictions, and is not 
fully employed. The works, however, are taking up 
their full allocations for sheet and tinplate bars, 
but neither the home nor the export demand is 
lively. The sheet mills are fully employed and the 
works are not anxious to accept further business for 
some time. 


The North-East Coast and Yorkshire 


All the iron and steel works on the North- 
East Coast are fully employed and are devoting their 
energies to completing as many of the orders as 
possible that are due for delivery in the current 
period. Consumers are exerting great pressure to 
obtain supplies and there is not a finishing depart- 
ment at the works that is not taxed to the utmost. 
A considerable volume of business has been placed 
for delivery in the second delivery period. The 
demand covers practically all descriptions of steel, 
although in one or two cases the recent pressure is 
not so heavy as a short time ago. For instance, the 
call for heavy joists has fallen off of late, but there 
is an insistent demand for the lighter sizes and for 
small sections. The volume of business in plates 
has not declined and all the producing works have 
sufficient orders on their books to keep them well 
employed until the end of the second quarter and 
in some cases into the third quarter. The tendency 
for delivery dates to become further expanded is 
also more noticeable than of late. Plates are 
required in huge quantities by the shipyards, tank 
and locomotive builders, and heavy engineers. The 
pressure to obtain supplies of alloy steels is fully 
maintained and large quantities are geing to the 
armaments makers and aircraft manufacturers. To 
such an extent has the production of alloy steel in 
this country been increased that it is now said to 
represent about 12 per cent. of the total ingot pro- 
duction. The need for this steel has been met by 
putting a number of open-hearth furnaces on to the 
production of this class of steel. There is a con- 
tinuous and steady demand for all classes of semi- 
finished steel, and although the British production 
is well maintained, the demand is so heavy that 
recourse has to be had to stocks of imported material. 
These have been drawn upon to a considerable 
extent and it is hoped that fresh imports’ will be 
arranged, sufficient to bridge the gap between home 
production and home requirements and partly to 
replenish the stocks which have been drawn upon. 
The busy conditions which have ruled so long in the 
Yorkshire steel industry show no sign of slackening. 
The heavy demand for basic steel is being met, but 
the whole production goes almost immediately into 
use, and the producers are understood to have over 
three months’ orders on their books. Acid carbon 
steel is also in demand and large tonnages are passing 
to the consuming trades, which are almost entirely 
employed on war work. The production of alloy 
steel is fully maintained and great efforts are being 
made to increase outputs. 





Scotland and the North 


The Scottish iron and steel works have 
been making great efforts to increase production, 
and although for security reasons no are 
available, it is understood that the production of 
ingots has been entirely satisfactory, whilst record 
outputs have been achieved by some of the rolling 
mills. The shipyards have a big programme of 
naval and mercantile construction in hand and they 
and the industries associated with them, such as 
marine engineering, boilermakers, and ship repairing 
yards, have sufficient work on their books to keep 
them busy for months. The shipyards continue to 
absorb large quantities of plates and have been 
given priority in filling their requirements. The 
boilermakers and tank makers are also important 
consumers and the pressure upon the plate mills 
appears to be increasing. Large quantities of armour 
plete are being produced and are required by the 
shipbuilders and armaments manufacturers in 
increasing quantities. The power plant makers in 
Scotland are also fully employed and are taking up 
large quantities of steel. The demand for alloy 
steel appears to have expanded during the past 
month. This is due to the increase in the number of 
war materials in which this description of steel is 
now used. There is also a strong request for special 
and alloy steels from engineering works which are 
employed upon essential work. The re-rolling branch 
of the industry is busily engaged and is achieving 
large outputs. Supplies of billets, helped out, with 
shell discards and similar material, are sufficient to 
enable the re-rollers to maintain their full pro- 
duction. In the Lancashire market a heavy volume 
of business is passing in plates and alloy steel, but 
this has been the case for several months. The 
requirements of constructional engineers do not 
seem to be so heavy as was the case earlier in the 
year, but good quantities of joists and sections are 
being taken up, although the trade in the heavier 
sizes is somewhat restricted. A good demand 
exists, however, for the lighter sections. Activity 
in the bar trade has been fully maintained. Engi- 
neering firms are taking considerable quantities of 
the larger diameters, whilst there is a particularly 
strong uest for small bright-drawn bars. The 
sheet are actively employed, largely upon 
Government orders. On the North-West Coast the 
works are fully employed. 


Copper, Tin, Lead, and Spelter 


The general position of non-ferrous metals 
in Great Britain does not give rise to any concern. 
A degree of tightness in the supply position of some 
metals exists, but this is only to be expected under 
war conditions, and in view of the enormous demand 
for war purposes. A huge tonnage of copper is 
passing into consumption in the output of munitions 
and for other war purposes. A satisfactory feature 
of the situation is that consumers employed upon 
essential work are obtaining all the copper they need, 
and there has been no instance of consumers engaged 
in important work having been held up by late 
deliveries in supplies. It is understood that, in spite 
of the difficult shipping position, arrivals in this 
country have been maintained at a satisfactory 
level.... The production of tin in the countries 
under the control of the United Nations is being 
pressed to the utmost. Difficulties have, of course, 
developed and one of the principal ones has. been the 
problem of obtaining sufficient labour. This has 
affected Bolivia and, as a result, labour conditions 
ruling in that country are being investigated with 
a view to improving them. Labour difficulties have 
also developed in Nigeria, which, in present con- 
ditions, is an important country of supply. In 
reply to a question in the House of Commons, it 
was stated that although labour conditions could 
not be regarded as entirely satisfactory, owing to the 
effort to obtain maximum production in the shortest 
possible time, everything was being done to improve 
conditions. ... The lead position in Great 
Britain is not unsatisfactory, although the Non- 
ferrous Metal Control has to maintain a careful super- 
vision over the distribution of the metal. It would 
seem that in one or two directions recently tht 
position has become slightly easier and that rather 
more lead has been released, although this improve- 
ment may be of a temporary character. At the 
sources of production in the hands of the United 
Nations great efforts are being made to increase 
outputs.... The tight conditions which have 
ruled in the spelter department almost since the 
outbreak of war show no signs of becoming easier, 
nor is it anticipated that they will. Nevertheless, 
the Non-ferrous Metal Control contrives to meet the 
requirements of firms e upon essential work. 
The use of the metal for practically all non-essential 
purposes has been eliminated. 
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Rail and Road 


ConTROLLING Roap TraFrFic.—Mr. R. M. Finch, 
City Engineer of Nottingham, has been nominated 
by the Institution of Municipal and County Engi- 
neers to serve on a committee set up by the Ministry 
of War Transport to consider the system of road 
traffic signs and other cognate means of controlling 
traffic on roads. 


THE PuttMaN ReEcorD For 1942.—Figures now 
available in U.S.A. railway circles reveal the fact 
that over 8 million soldiers, sailors, and marines 
were transported a total of 9000 million passenger 
miles by the Pullman Company in 1942. At the 
same time more than 18 million civilian passengers, 
the largest number since 1931, were carried 
10,000 million passenger miles. The Pullman 
organisation has a mobile fleet or pool of more than 
7000 cars. 

Rartway PusiicatTions.—We have received from 
our contemporary, The Railway Gazette, a reprint 
of some articles, published in that journal last 
December, on “International Railway Associa- 
tions.” The articles deal chiefly with the work and 
scope of the various associations concerned with 
international railway traffic, principally on the 
Continent of Europe. Another reprint from the 
same journal on L.M.S.R. “ Diesel-electric Shunting 
Locomotives ” reviews the developments in the use 
of this form of motive power from the standpoint 
of the operator. Both publications make a useful 
addition to railway literature, and they can be 
obtained at 33, Tothill Street, S.W.1, at 2s. each. 


DeaTH OF A Bripce ENGINEER.—Colonel Harold 
W. Hudson, who was chief construction engineer 
for the Triborough and Hell Gate bridges in New 
York City, has died there at the age of sixty-seven. 
A railway man by early training, he joined the New 
Jersey State Highway Department im the con- 
struction of the Pulaski Skyway and Express High- 
way extending westward from the Holland Tunnel 
in Jersey City, and when this highway was opened 
to traffic in 1932 Colonel Hudson became Assistant 
State Highway Engineer. Later, he was responsible 
for the construction of the Triborough bridge and 
connections in New York City. Since that time he 
was in charge of construction of the Bronx-White- 
stone bridge and connections for the Triborough 
Bridge Authority. 


Air and Water 


CANADA AND Arr Lines.—During 1942 Canadian 
Pacific Air Lines fiew 6 million scheduled aircraft 
miles. Passengers and freight carried were more than 
double the previous year. Air cargo reached a record 
total of close to 10,000,000 Ib., consisting largely of 
military and air defence freight shipments. Over 
90 per cent. of the total traffic now handled by 
Canadian Pacific Air Lines is connected with the 
war programme of Canada and the United States. 


America Gets Irs First ConcrETE Huti.—The 
first of an order for 100 concrete hulls being built 
for the U.S. Government by five shipyards has been 
launched at San Diego. Water was pumped into 
the San Diego bay dry dock, where the 14,000-ton 
vessel, designed to carry 8000 tons of liquid fuel, 
was built. When tide level was reached a cement 
gate was opened and the craft was towed by two 
tugs to a fitting-out pier. Designed to require a 
minimum of critical war materials, ‘‘ Concrete 
No. 1” was built of 40 per cent. less steel than the 
average ship. It is to be used in supplying the 
U.S. Armed Forces, has no propulsion machinery, 
and must be towed. 

THe Socrery .or British Arrcrarrt Con - 
sTRUCTORS.—Arising out of certain remarks made 
recently by Lord Sempill in the House of Lords, the 
Society of British Aircraft Constructors has issued 
a statement explanatory of its organisation and 
functions. The Society, the statement says, was 
constituted to forward the general well-being of the 
British aircraft industry as a whole, and the 
activities of the Society are directed solely to help 
in achieving the maximum quality and quantity of 
dircraft produced in British factories. Every class 
of member of the Society has a vote in the manage- 
ment of the Society’s affairs, and is represented on 
the Council of the Society. The Society has nothing 
to do with prices for aircraft, engines, or any item 
of aircraft equipment, nor with the allocation of 
orders, nor the control of output. The knowledge 


and experience of the individual members of the 
Society have been placed at the disposal of 
“‘ shadow ” and fringe firms brought in to meet the 

uirements of the aircraft production programmes, 
and these firms have received great help in the 
solution of their problems. 





Miscellanea 

Bamsoo CaNE AS REINFORCING MaTeRIAL.—An 
American college has been conducting experiments 
with concrete beams reinforced with ordinary 
bamboo cane. Further experimentation to deter- 
mine the proper amount of bamboo to use and where 
to place it may, it is believed, produce a heam as 
strong as one reinforced with steel. 


Scrap FRoM A River Bep.—Freight vessels, 
many of them Japanese, have loaded scrap at the 
Boston and Maine docks on the Mystic River for 
more than ten years. When it was calculated 
recently that probably 500 tons of good scrap which 
had gone overboard piece by piece during these 
operations now rested at the bottom of the river, the 
authorities arranged to have a crane scrape the 
bottom. In less than two hours a 50-ton wagon 
had been filled. 

Canapa’s SEARCH FoR TUNGSTEN.—That Canada 
has workable deposits of minerals yielding tungsten 
has been known for a considerable time. They occur 
mainly in the Ontario, Quebec, and Sudbury areas. 
Last year search was made further afield, and it 
has been reported that in the Maritime Provinces 
Nova Scotia has been carrying on tungsten research 
and property investigation. In the Yukon, Yellow- 
knife, and Gordon Lake areas a number of dis- 
coveries have been made, but there tungsten pro- 
duction is not large as yet. In Manitoba there have 
been a considerable number of tungsten finds. The 
old Jack Nutt Apex property has been found to 
carry tungsten values, and a small mill is reported 
to be planned and a three-compartment shaft is 
being sunk to develop showings at depth. Finds 
have also been reported around Falcon Lake, Man. 


NationaL Service Acts.—In present circum- 
stances, large numbers of men are moving from one 
part of the country to another in order to do work of 
national importance, and the Ministry of Labour 
and National Service wishes to remind all men who 
have registered under the National Service Acts 
that they are required to report any change of their 
address to a local office of the Ministry. When he 
registers for military service each man is given a 
certificate of registration (Form N.S.2), which is 
already addressed and stamped for posting to a local 
office of the Ministry in case of need. Serious incon- 
venience is likely to be caused to a registered man 
if he does not notify his new address. He should 
enter it in the space provided on the Form N.S.2 ahd 
post the form without delay. A new certificate of 
registration will then be issued. Similarly, women 
who have been issued with a registration card, 
N.S.2 (W). should complete it and return it to the 
local office of the Ministry of Labour and.National 
Service when they change their name or address. 


Personal and Business 


Mr, C. C. Grirrira has been elected a director of 
Engineering Components, Ltd. 

Bricaprer G. §8. Harvie Wart has been 
appointed a director of the Great Western Railway 
Company. 

Mr. V. W. Date has been appointed assistant 
director of the British Electrical Development 
Association. 

Dr. ANDREW McCance, director and general 
manager of Colvilles, Ltd., has been elected a Fellow 
of the Royal Society. 

Mr. W. J. H. Woop and Sir Jonn Darton have 
been appointed directors of the County of London 
Electric Supply Company. 

Tue Lonpon, MIDLAND AND ScotrisH Ratmway 
Company has appointed Mr. H. J. Comber as chief 
officer for labour and establishment. 

Hurst, Netson anv Co., Ltd., announce that 
Mr. C. H. Butler, their London representative, has 
retired for health reasons. He will be succeeded by 
Mr. E. J. Hobbs. 

Tue L.N.E.R. announces that Mr. A. K. Terris, 
district engineer, Leeds, has been appointed district 
engineer, Glasgow, and Mr. H. Hall, in. addition to 
his functions as engineer’s. accountant, Southern 
Area, is to be engineer’s accountant for the whole 
line. 

ASHWORTH AND ParRKER, Ltd., Riverside Works, 
Bury, inform us that Walmsleys (Bury), Ltd., have 
taken a controlling interest in the business. Messrs, 
F. O. L. Chorlton and W. 8S. Parker have retired 
from the board of directors and the vacancies thus 
created have been filled by the appointment of 
Mr. John Wolstenholme, as chairman, and Mr. R. P. 
Timpany. Messrs. E. 8S. Hardman, chief engineer, 
and H. Sheldon, commercial manager and secretary, 





who have been with the company for many ye 
retain their seats on the board and will be aeceiit 
for the management. The firm will continue as a 
separate concern and concentrate, as heretofore 
on the manufacture of high-speed steam engines, 
* Rotoklene ’ strainers,, governors, and paper 
machine drives. 


THE MINIsTER OF WorKS has combined the 
functions of the Directorates of Emergency Works 
and Demolition and Recovery under the title of 
Directorate of Emergency Works and Recovery, 
He has appointed Mr. G. M. Carter to be Director, 
The Minister has also appointed Mr. J, M. Wilson, 
formerly Director of Emergency Works, to be 
Director of Works and Services in Scotland, 








Forthcoming Engagements 





Secretaries of Institutions, Societies, dec., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Iluminating Engineering Society 
Tuesday, April 13th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘* Photo-electric Photo- 
meters: Their Characteristics, Use, and Main. 
tenance,” J. 8. Preston. 5 p.m. 


Institute of Economic Engineering 
Sunday, April 11th.—Waldorf Hotel, Aldwych, W.C.2. 








The ry and Organisation of Group Pro- 
duction,” H. R. Carr. 2.30 p.m. 
Institute of Fuel 


Thursday, April 8th.—Geological Society, Burlington 
House, Piccadilly, W.1. “The Purchase of Coal 
by Industrial Users,” F. McNeill. 5.30 p.m. 
Institute of Marine Engineers 
Tuesday, April 13th.—85-88, Minories, E.C.3. 
Glass Electrical Insulation,” A. M. 
5.30 p.m. 


* Fibrous 
Robertson. 


Institute of Physics 
Friday and Saturday, a 9th and 10th.—Cambridge. 
Conference on “X-Ray Analysis in Industry.” 
2.15 p.m. (Friday) and 10 a.m. (Saturday). 
Institute of Transport 
Tuesday, April oe Rooms, Great Queen 
Street, W.C.2. Address by H. G. Strauss. 12.45 
for 1.15 p.m. 
Institution of Automobile Engineers 
Sunday, April 11th.—Lonvon GrRapvuatTes: 12, Hobart 
Place, 8.W.1. ‘The Practical Application of 
Thermal Efficiency,”” L. Mantell. 3 p.m. 
Tuesday, April 13th.—Royal Society of Arts, John Adam 


Street, Adelphi, W.C.2. “Repairs and Repair 
Department,” J. B. Osler. 6.15 p.m. 
Institution of Chemical Engineers 


To-day, April 2nd.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon and Presidential Address, 
tion,” C. 8. 








‘*The Chemical Engi in R t 
Garland. 11 a.m. 
Institution of Civil Engineers 


Saturday, April 3rd.—Yorxsuire Assoc.: Royal Vic- 
toria Station Hotel, Sheffield. ‘“‘ Tunnel Linings, 
with Special Reference to a New Form of Reinforced 
Concrete Lining,” H. L. Groves. 2.30 p.m. 


Institution of Electrical Engineers 

Monday, April 5th—Lonpon StupEents: Savoy Place, 
Victoria Embankment, W.C.2; “‘ Modern British 
Tramways,” B. J. Prigmore. 7 p.m. 

Wednesday, April 7th.—WIRELEsS Dnotoen Savoy 
Place, Victoria Embankment, W.C.2. ‘“ io 
Exploration of the Ionosphere,” Sir Edward 
Appleton. 5.30 p.m, 

Institution of Naval Architects 

Thursday, April 15th—-Royal Society of Arts, John 
Adam rma ‘Adelphi. WC, 2. gp Ae general 
meeting, 2.30 p.m. 

Institution of Production Engineers 

Thursday, April 8th.—MANcHESTER Section: College 
of Technology, Manchester. ‘‘ Production Control,” 
R. Appleby. 7.30 p.m. 

Friday, April 9th.—LxicrsTeR Section: College of 
Technology, Leicester. “‘ Plastics,” A. Couzens and 
A. E. Pallett. 7.15 p.m.—CoventTRY SECTION : 
Technical College, Coventry. ‘“‘ New Tools from 
Scrap High-speed Steel,” U. F. T. Norris. 6.45 p.m 

Junior Institution of Engineers 

Saturday, April 3rd.—N.W. Section: Manchester 
Geographical Society, St. Mary’s Parsonage, Man- 
chester. ‘‘ Modern Welding Practice.” 2.30 p.m. 

Friday, April 9th.—39, Victoria Street, 8.W.1. ‘‘ The 
Construction of a Typical Coaster,” H. F. J. Higgs. 
6 for 6.30 p.m. 


Liverpool Engineering Society 
Wednesday, April 7th.—Municipal Annexe, Dale Street, 





Liverpool. Annual general meeting. 6 p.m. 
Royal Society of Arts 
Monday, April 5th—John Adam Street, Adelphi, 
W.C.2. ‘“ High-voltage Power Circuit Control,” 


C. W. Marshall. 1.45 p.m. 
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Armament Production 

Tue Minister of Production, the Right Hon. 
Oliver Lyttelton, was the principal speaker at a 
luncheon of the Institution of Chemical Engi- 
neers which took place in London on Friday, 
April 2nd. In replying to the toast of “ His 
Majesty’s Ministers,” proposed by Viscount 
Leverhulme, Mr. Lyttelton paid tribute to the 
work being done by scientists in the war. He 
said that the war had done remarkable things 
to quieken development and increase pro- 
ductive capacity in the many industries that 
go to produce munitions. By the fourth 
quarter of 1942 the rate of output of weapons 
and ammunition, tanks, and other military 
stores for the Ministry of Supply was double 
that of the average rate in 1941, whilst the 
structure weight of our production of aircraft 
was just about 75 per cent. higher in the last 
quarter of 1942 than the average quarterly pro- 
duction of 1941. In spite of increasing diffi- 
culties arising from the demands of the Services 
for.-man power from the factories, and the 
necessity to conserve raw materials in order to 
save shipping space, the increased production 
was being continued in the present year. In 
February we produced more than four times 
the number of heavy bombers that we did a 
year ago, and our output of munitions of all 
sorts was 40 per cent. greater than it was in 
February last year. Mr. Lyttelton emphasised 
that this increased output had been achieved 
by the developments made by engineers and 
scientists, by the increased efficiency of labour, 
and by the increased efficiency of management. 
He considered that this increasing output was a 
magnificent testimony to everybody engaged in 
industry. In general, about 33 per-cent. of our 
production at the present time was engaged 
upon turning out weapons which did not exist, 
except in the imagination of their inventors, 
when the war broke out, and others were coming 
on and being developed all the time. Looking 
into the future, he felt that we must tackle 
peacetime problems with all the energy that 
had been developed during the war, and those 
problems would all vitally concern the indus- 
trial scientist. In the export markets of the 
world there was an immense advantage to the 
country that lead in scientific progress, and we 
needed to look to our scientists and to those 
whose task it.was to apply science to industry 
to retain that leadership for us. 


Research in Industry 

On Friday, April 2nd, in the course of his 
chairman’s speech made at the annual general 
meeting of Hadfields, Ltd., Mr. P. B. Brown, 
M. Inst. C.E., said that the enormous demand for 
steel of the highest quality had made it neces- 
sary to conserve the use of imported alloys. 
Valuable work had been done in this direction 
by the Technical Advisory Committee of the 
special Alloys Steel Committee of the Iron and 
Steel Control, in which the company had parti- 


_ecipated. For over half a century the firm’s 


research workers had been in the vanguard of 
the great army of metallurgists, who, following 
the example of the late chairman of the com- 
pany, Sir Robert Hadfield, had devoted their 
lives to the study of that indispensable and 
versatile metal—steel. Mr. Brown recalled that 
Sir Robert Hadfield’s discovery and publica- 
tion in the early ’eighties of last century of the 
remarkable transformation in the physical pro- 
perties of carbon steel brought about by the 
addition of 12 or 13 per cent. of manganese 
had been acknowledegd as marking the begin- 
ning of the era of alloy steels. Major A. B. H. 
Clerke, the deputy chairman of the company, 
made reference to the work of the Operational 
Research Groups, which, he said, had been set 
up both at home and in the theatres of war 
abroad to study current events in the field and 
to find how improvements could be made in 
equipment. Those groups, he added, provided 
a vital link between the users of equipment in 
the: field and the designers and producers, 
reporting both to the War Office and the 
Ministry of Supply, by means of which the 





lessons learned in the field could be speedily and 


scheme was welcomed by the producers, who 
were anxious to improve their products. At 
the annual general meeting of Thos. Firth and 
John Brown, Ltd., which took place on Wednes- 
day last week in Sheffield, Lord Aberconway, 
in his chairman’s speech, also mentioned the 
company’s research work, which, he stated, was 
being continued, with excellent results, both 
on new products and on such changes in manu- 
facture as special Government requirements or 
supplies of raw materials had dictated. Advance 
in engineering workmanship and design was, 
he said, dependent in no small degree upon pro- 
gressive improvement in the strength, durability, 
and resistance to wear under Service, con- 
ditions of the materials available to the engineer. 
Such research also had a bearing on the question 
of post-war manufacture and employment. 


The Gas Research Board 


Iv is announced that the Council of the Gas 
Research Board has appointed Dr. James 
Grieve King, A.R.T.C., F.1.C., Superintendent 
of the Fuel Research Station, East Greenwich, 
to be Director of the Gas Research Board. Dr. 
King, who comes from Scotland, was before 
1914 assistant to Professor T. Gray, at the 
Royal Technical College, Glasgow, and during 
the last war he served on the staff of Nobel’s 
Explosive Company, Ltd., as chemist, and 
later departmental superintendent. He joined 
the staff of the Fuel Research Station as research 
chemist in 1919, and was appointed chief 
chemist in 1920 and superintendent in 1941. 
Dr. King has a very wide experience in the field 
of fuel technology and is well known throughout 
the gas industry. The Council has also appointed 
Dr. Frederick James Dent to be Joint Assistant 
Director of the Board. Dr. Dent is a native of 
Leeds and he studied and graduated at the 
University of Leeds. Since 1929 he has been 
a research chemist of the Institution of Gas 
Engineers and more recently of the Gas Research 
Board, being engaged upon investigations for 
the Joint Research Committee. Dr. Dent has 
taken an active part in various aspects of the 
life at Leeds University, where he also gave 
special lectures on water gas manufacture in 
the Department of Coal Gas and Fuel Indus- 
tries. The time must come, the Gas Research 
Board states, when it will require the services 
of a physicist and perhaps also experts in other 
fields of investigation. Such experts when 
appointed will also occupy the position of Joint 
Assistant Directors. 


Aeronautical Development in America 


THE twenty-eighth annual report of the 
National Advisory Committee for Aeronautics 
covering the year 1942 has now been trans- 
mitted to Congress.. It deals largely with 
expansion, of personnel in order to deal with 
various types of problems as they develop. 
In the first year of America’s war, day and night 
shifts have been working on urgent research 
projects in the three large laboratories in 
Virginia, Ohio, and California. With these 
facilities the Committee has been able to meet 
the important research requirements of the 
military services. ‘In contact with the enemy 
in all parts of the world, new problems must be 
met by our flyers, and, in turn, new require- 
ments are imposed on our manufacturers. In 
some cases the new requirements cannot be met 
without extensive research and experimenta- 
tion. Sometimes improvements to correct 
defects in, or to increase the performance of, 
existing aeroplanes or equipment can quickly 
be found; at other times a military require- 
ment demands the search for an entirely new 
solution, unknown to the present art. At 
Langely Field laboratories there are an average 
of forty-five representatives of aircraft indus- 
tries daily, who stay for a few days or weeks, 
consulting and advising and waiting for solu- 
tions to their urgent problems. Solutions are 


effectively applied to future production. The) 
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in production or whose production has been 
held up awaiting answers from the Com- 
mittee’s laboratories. This laboratory and the 
Ames aeronautical laboratory at Moffet Field, 
California, started in 1939, are working on a 
three-shift basis as far as practicable and are 
wholly engaged on problems referred to the 
Committee by the Army and Navy. The new 
aircraft engine research laboratory at Cleve- 
land, Ohio, is nearing completion and is already 
busily engaged on engine problems. It will 
operate on a two and three-shift basis as soon 
as conditions permit. Research contracts have 
been placed with twenty-four university labo- 
ratories for research on fifty-four special 
problems.” 


New Directors of Short Brothers 


On Wednesday, March 31st, it was officially 
announced by the Ministry of Aircraft Produc- 
tion that, following the Order of the Minister 
of March 22nd, transferring the shares of 
Short Bros. (Rochester and Bedford), Ltd., 
to nominees of the Minister of Aircraft Pro- 
duction, the directors of the company, other 
than the chairman, Sir Frederick Heaton, had 
resigned, at the Minister’s suggestion, in order - 
to facilitate the reconstruction of the board 
following the change in shareholding. Sir 
Frederick Heaton remains the chairman-of the 
company, and under the amended articles of 
association the Minister, through his nominees, 
has appointed the following new directors :— 
Lord Ashfield, chairman of the London Pas- 
senger Transport Board and a director of other 
companies; Mr. William Bramham, director 
and general manager of Eastern Coach Works, 
Ltd.; Sir Nigel L. Campbell, deputy chairman 
of Stewarts and Lloyds, Ltd., and a director of 
other companies ; Mr. Percival G. Stone Clark, 
of Thomas Tilling, Ltd.; and Mr. A. J. Romer, 
general manager, manufacturing section, Bristol 
Tramways and Carriage Company, Ltd. Mr. 
Stone Clark, Mr. Bramham, and Mr. Romer 
will be full-time officials of the company, and 
Mr. H. O. Short remains life president of the 
company. Following the reconstruction of the 
board, the Order appointing an authorised 
controller of the company has been revoked. 


An Aircraft Mission Accomplished 


On Monday, April 5th, Sir Roy Fedden, the 
aero-engine designer, who in January last went 
to the United States as head of a mission of 
experts from the Ministry of Aircraft Produc- 
tion in order to study American practice in air- 
frame, aero-engine and propeller production, 
and research methods, said that the mission, 
which has successfully accomplished its task, 
was greatly impressed and heartened by what it 
had seen. Great friendliness was shown by all 
concerned, and there was a keen desire to help 
each other by sharing technical knowledge and 
experience. , Speaking on the size of the 
American aircraft industry, Sir Roy pointed out 
that since 1939 it had grown in size forty to 
fifty times, and its output of aircraft had 
increased about twenty times compared with 
that of 1939. All were impressed by the 
excellent jigging and tooling, especially in the 
construction of aircraft. Most of the new 
factories were constructed on a very large scale, 
and were equipped with the latest machinery. 
The delegation was also impressed by the large 
size of the technical staffs, both on the design: 
and the production sides, and the close co-opera- 
tion between them. Research, too, was being 
carried on at a tremendous rate and facilities 
were being provided for the testing of aero- 
engines of very large output. Progress was noted 
in the design and construction of new types of 
heavy bombers, fighters, and transport aircraft. 
Large numbers of transport aircraft were under 
construction. Referring to the number of people 
employed in the United States aircraft industry. 
Sir Roy Fedden said that about 50,000 workers 
were employed in 1939. That number had 
increased to 500,000 in 1941, and was now about 
1,500,000. By the end of the present year it 








promptly relayed to factories, and find imme- 
diate incorporation in types of aircraft already 





would most likely be about 2,500,000. 
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America’s Wartime Merchant Fleet 


(By an American Correspondent) 
No. I1—(Continued from page 264, April 2nd) 


is possible to gauge what the United 
States is doing to-day only by comparing 
what that country did during the period of 
its participation in the first World War. 
The present programme is virtually twice as 
great in a five-year period as was the pro- 
gramme of shipbuilding then over a seven- 
year period. From 1914 to 1920, inclusive, 
American shipyards delivered 1911 com- 
pleted merchant vessels, aggregating a total 
for the seven years of 13,332,785 deadweight 
tons. In the five-year period from 1939 to 
1943, inclusive, the merchant ships already 
delivered, those under construction, and those 
to be delivered into service by the end of 
1943 will total 2486, aggregating 25,136,769 
deadweight tons. This would have been 
impossible of attainment had not the U.S. 
Maritime Commission, in getting its long- 
range programme well under way promptly, 
secured a “running start’ which made it 
_ relatively easy to lengthen the performance 
stride demanded by the pressure of war. 
The results realised can only be measured in 
their true value by the number of ships 
delivered for service, month by month. The 


performance may be stated as follows :— 


During April of 1942 the shipyards delivered 
at the rate of one ship a day ; two months 
later the rate of delivery was two ships a 
day ; and in September the rate had climbed 
to three ships a day. This performance was 
two months ahead of the schedule set by the 
Commission’s most optimistic estimates of 
a few months previously. In January of the 
past year sixteen merchant ships were 
delivered into service; in February the 
deliveries numbered twenty-six; the same 
record was made in March, but in April 
thirty-six were delivered; and as if the 
coming of warmer weather were helping, 
fifty-seven ships were delivered in May ; in 
June, sixty-seven; in July, seventy-one ; 
and in August, sixty-eight. In September 
the output was still further bettered by the 
delivery of ninety-three ships—three more 
than the expected three ships a day. Before 
the close of 1942 the shipyards were deliver- 
ing four ships daily—a reasonable guarantee 
that output during 1943 would meet the 
estimated and hoped-for 16,000,000 dead- 
weight tons of cargo vessels. 

The foregoing figures of output will be 
more readily understood if we cite other data 
dealing with what was achieved in 1942 by 
yards engaged particularly in building 
‘* Liberty ” ships—the progressive shortening 
of time between keel laying and delivery 
makes an astonishing record. In January 
the average time from keel laying to delivery 
was 241-3 days; by July the average had 
been cut to 108-4 days—a reduction in excess 
of 50 per cent.; and by September the 
average building time had been reduced to 
70-1 days. In September a single yard 
delivered eleven “Liberty” ships that 
averaged forty-two days between keel laying 
and delivery ; and during the same month 
the same yard, by a special assembly effort, 
actually launched a “Liberty” ship ten 
days after keel laying and made her ready 
for. delivery five days later. In November 
one of the West Coast shipyards made a still 
more amazing record by launching a 
“ Liberty ” ship 4 days 15h. after her keel 
was laid, and her total construction time from 
keel laying to delivery was 7 days. Such 


performances are spectacular, but in the long 
run it is the average time between keel 





laying and delivery throughout the yards 
engaged in building “ Liberty ’’ ships that 
forms the basis for the confidence of the 
responsible authorities that American ship- 
yards will be able to do all that is expected 
of them and perhaps even more in the present 
year. During the single month of September 
of the past year the shipyards built the 
equivalent of 93 per cent. of the entire 
tonnage output in 1941—that is, they built 
ninety-three ships that totalled 1,017,300 
deadweight tons. By December, 1942, ships 
were. being delivered at the rate of four a day, 
and the U.S. Maritime Commission makes 
the further heartening announcement that 
by May, 1943, five ships a day may be 
expected. The Victory Fleet of 746 vessels 
delivered into service in 1942 included 542 
“ Liberty ” ships, 62 tankers, 62 of the Com- 
mission’s long-range standard ‘“‘C” types, 
55 cargo ships for the British, 5 coastal 
freighters, 5 ore carriers, and 15 special 
types. Every world record for merchant 
ship construction was broken by the pro- 
duction in American shipyards during 1942. 
At no time in history-—not even during the 
peak of the great shipbuilding programme 
of the last war, when 5,500,000 tons were 
delivered in twelve months—has any country 
ever built as much merchant tonnage in a 
single year. 

The record year of 1942 was climaxed by 
a record month in December, when 121 ships 
of 1,199,300 deadweight tons were placed in 
service. It is helpful to recall that during 
the entire year of 1941 ninety-five ships of 
1,088,000 tons were completed—less than the 
output for the month of December of the 
past year. Thus, during a span of a single 
year, construction has increased in volume 
more than 700 per cent. 

Rear-Admiral Emory 8. Land, U.S.N. 
(Retired), Chairman of the United States 
Maritime Commission and War Shipping 


Administrator, and Rear-Admiral Howard L.. 


Vickery, U.S.N., Vice-Chairman of the U.S. 
Maritime Commission and Deputy Adminis- 
trator, War Shipping Administration, stand 
solidly back of the predictions for the sbip- 
building outlook for the current year and are 
putting their special training as naval con- 
structors and their ripe and wide experience 
to account in stimulating fulfilment. 

The shipbuilding record of 1942 was made 
despite occasional shortages of steel, which 
hampered output to some extent. In the 
meanwhile every effort was being made in 
the United States to increase the output of 
steel through an expansion programme which 
would increase by summer of the present year 
to a rate of about 97,000,000 tons annually 
—a jump of 8,000,000 tons over the pro- 
duction rate of 1942. Similarly, there is 
promised a very gratifying augmenting of 
alloy steel production, which during the year 
gone was somewhat in excess of a million 
tonsa month. Therefore, when the promised 
maximum of shipbuilding in 1943 would be 
contingent upon an ample supply of steel, 
introducing a factor of uncertainty, it can 
now be said that there is assurance from 
governmental sources that. there will be no 
lack of steel for ships. 


PropvcTion METHODS 


So far we have been able only to outline 
the background of what has been done in the 
United States in building merchant ships 
either designed for or adapted to the needs of 





the existing emergency, and our further aim 
is to describe how the majority of these 
vessels have been built with remarkable and 
increasing rapidity. This will be done in 
subsequent articles that will describe opera. 
tions in a number of the outstanding yards ; 
but now we shall mention only the con. 
spicuous points in connection with the work 
in the shipyards. 

During the first World War the U.S. 
Shipping Board, through its operating agency 
the Emergency Fleet Corporation, feverishly 
started out and continued for some while to 
build wooden ships, composite ships, stvel 
ships, and even concrete ships. There was 
both extravagant dissipation of energies and 
money, and, to a large measure, waste of 
materials and time. Far too many shipyards 
were engaged in the undertaking—there were 
seventy-three yards with a total of 390 ship. 
ways, and there was often a lack of efficient 
management. Despite those conditions, 
much was accomplished in carrying out the 
heterogeneous shipbuilding programme, 
which was only fairly started at the time of 
the Armistice and slowed up more or less 
rapidly thereafter until halted in 1920. 
During the period of greatest effort the 
“ pirating ” of labour was widely practised. 
At that time the average elapsed interval 
between keel laying and delivery was from 
ten to twelve months. The shortest con- 
struction period for any of the ships turned 
out at Hog Island was six months and five 
days on the ways with a total building time 
of seven months and twenty-four days. 
How, may be asked, have conditions been so 
radically improved during the present war 
period? This has been answered in an 
informative way by H. Gerrish Smith, 
President, National Council of American 
Shipbuilders, in the following manner :— 
“The sound and far-sighted policies adopted 
by the Commission when the national 
emergency became acute in 1940, and to 
which the Commission has steadfastly 
adhered since, have been prime factors in 
meeting the need for ships. In placing con- 
tracts for the emergency shipbuilding pro- 
gramme the Maritime Commission promul- 
gated a policy which contemplated, first, 
filling up to their utmost capacity the old- 
established shipbuilding plants of the country 
which had the facilities, the organisation, and 
the ‘know-how.’ The second step in this 
policy provided for the expansion of the then 
existing facilities to the extent permissible 
by local physical conditions, and to what 
extent it was safe to dilute managerial and 
supervisory personnel. The third step 
involved the construction of new facilities 
either under existing experienced shipbuild- 
ing managements, where available, or under 
experienced and soundly financed industrial 


managements where that was necessary. The_ 


policy of the Commission was to avoid the 
placement of contracts with inexperienced 
concerns, quickly organised to meet the 
emergency need, and this precluded the 
possibility of making some of the mistakes 
in a shipbuilding programme that did occur 
during World War I.” 

The Maritime Commission also acted 
wisely by early adopting the development of 
sound designs that would permit the duplica- 
tion of types and the interchangeability of 
machinery and auxiliaries. The duplication 
of types has proved a prime factor in saving 
cost and time. The standardisation of 
machinery and auxiliaries has permitted their 
ordering in large quantities and thereby 
effecting distinct savings in cost and time. 
The adoption of multiple production methods 
by the shipbuilding industry has been made 
possible largely by the standardisation of 
machinery and auxiliaries. Furthermore, the 
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methods used in building the emergency 
ships have contributed to savings in money 
and time in making repairs. Standardisation 
and mass-production methods have made it 
practicable to bring about a better and more 
general distribution of qualified workers to 
activities contributing to the emergency ship- 
building programme, but not raat A con- 
cerned with operations in the shipyards. 

‘The shipbuilder has many problems to 
deal with that normally control production. 
Approximately 50 per cent. of the cost is 
involved in the purchase of material and 
equipment required in shipbuilding, the 
delivery of which at the right time and in 
proper sequence is imperative if delivery 
schedules are to be met. Under the conjoint 
operation of the Maritime Commission and 
the allied War Shipping Administration the 
purchasing of materials and equipment for 
all the shipyards is controlled by a single 
agency and financed by the Government ; 
and inspection by the Government, on the 
other hand, is decentralised, so as to give 
more authority to local representatives and 
to enable them promptly to settle specific 
questions as they arise. The results—that is, 
greater output—have been due to the united 
efforts of the Government, industry, and 
labour.” 


WELDING 


Probably to most people the very wide 
use of welding in shipbuilding under the 
present programme of an emergency ship 
construction is the most arresting feature of 
what is now being done in American ship- 
yards. Upon this subject the 1941 report to 
Congress made by the U.S. Maritime Com- 
mission may properly be cited here: ‘‘ The 
most important development in speeding up 
ship construction has been the replacement 
of the riveter by the welder. The use of 
welding affects many sides of shipbuilding 
activity. In the first place, welders can be 
trained far more rapidly and can perform 
their task without assistants. This is of 
particular importance in the present era of 
tremendous expansion of shipbuilding 
activity, in which the dilution of shipbuilding 
skill is of vital importance. In the second 
place, the time consumed by each vessel on a 
launching way is greatly curtailed under 
modern conditions by the use of welding, 
which permits the assembling and welding 
of large sections of the ship in the various 
shops before being fitted to the frame of the 
vessel. In the third place, from the point 
of view @f economy in operation, the aill- 
welded ship permits of a saving in steel due 
to the absence of overlapping plates, thus 
increasing the cargo-carrying capacity of the 
vessel.”” Back in 1940 Rear-Admiral Howard 
L. Vickery, U.S.N., Vice-Chairman of the 
U.S. Maritime Commission, made this 
announcement regarding the adoption of 
welding by many of the shipyards then 
engaged in building vessels for the Com- 
mission under that organisation’s peacetime, 
long-range programme: “This method of 
joining the plates and shapes that enter into 


for the building of ‘ Liberty’ ships). The 
most effective and expeditious welding is 
what is known as ‘ down welding,’ eliminating 
wherever practicable overhead welding work. 
Down welding permits sub-assembly and 
welding of large sections on the ground (not 
on the ways). This necessitates large 
assembly areas, which have been provided in 
new shipyard lay-out. This, in turn, necessi- 
tates cranes of large lifting capacity to hoist 
the assembled pieces into place on the ships 
(while on the ways). This permits the per- 
formance of a much greater percentage of the 
work on the ground, and reduces the number 
of men, required on board ship in congested 
spaces. All this helps speed construction.” 

“The advantages of sub-assembly have 
long been well known. But previously they 
have not been available to us in general 
because of the very limited capacities of the 
cranes in the older shipyards. With the 
great number of these cranes of large lifting 
capacity which will be available after the 
war, it is certain that sub-assembly in the 
shipbuilding industry will continue as an 
established practice. Building ships in 
quantity is a shipbuilders’ dream, which has 
never become true in the peacetime of the 
past. For, except in times of emergency, 
like the present, large numbers of ships of 
the same design are not required by a single 
operator.” 

Undoubtedly, much of the work now being 
done in American shipyards represents a 
sharp break away from the older traditions of 
the industry, but this was called for by the 
emergency. Standardisation of design has 
been of fundamental importance in shortening 
time of construction and in contributing 
towards economy of effort in many directions. 
Work on the entire undertaking can now go 
forward systematically, not alone in the 
building of the ships, per se, but in the manu- 
facture of their propelling engines and their 
auxiliaries, as well as in turning out all other 
necessary equipment. As has been said: 
“Thousands of workers can now build a 
dozen ships at once, instead of a few hundred 
men being concentrated on a single hull. 
Intelligent planning of work and the handling 
of men and materials in an efficient and time- 
saving manner are enabling America to 
multiply her ship production output 
steadily.” 

It should be evident that production in 
American shipyards is still in a stage of 


and some of the facts will change from month 
to month during 1943, and for the better. 
Whether or not this should promote further 
astonishment, it should at least give comfort 
to all the peoples of the United Nations. 


How the records made have been achieved 
has thus recently been explained by Admira 
Land: “ Several factors have made possible 
the production records of American ship- 
yards. Most important is the close co-opera- 
tion between labour and management, and 
their willingness not only to adopt new 
methods and ideas, but also to pledge them- 
selves to eliminate work slowdowns or 
stoppages. The morale in most of our ship- 
yards has been excellent and has an important 
part in obtaining great production. Other 
contributory items to the great records are :— 
Extensive prefabrication or the building of 
large sections of a ship before they are 
carried to the shipways. Adaptation of 
assembly line methods, supported by a flow 
of materials procured through central pur- 
chasing ; increased use of welding instead of 
riveting, which results in conserving man- 
power, faster construction, a saving in steel, 
and a stronger ship structure ; standardisa- 
tion of design and no changes. 

“ America can be proud of the more than 
half million men and women employed in 
building craft for the Merchant Marine. In 
addition, there are approximately a million 
working in factories throughout the country, 
producing parts, materials, and supplies for 
ships.” 

The Maritime Commission has shipyards 
in twenty-four States on the Atlantic, Pacific, 
and Gulf coasts, as well as on the Great 
Lakes; and more than 1200 factories in 
thirty-two States are producing material for 
ships building in thirty-three shipyards. 

The present article is intended to serve 
only as a backdrop against which to present 
for readier understanding the activities at 
individual yards that are outstanding 
examples of shipbuilding under present 
emergency conditions in helping toward 
ultimate victory against the Axis Powers. 
Even so, the work as now being done is 
bringing about changes in construction and 
altered methods in shipyard practices that 
will leave their lasting marks, and influence 
American shipbuilding, at least, for many 
years to come. The succeeding articles will 
appear in THE ENGINEER from time to time 
with the approval of the authorities. 





expansion, and for that reason most figures 


(To be continued) 








a pioneer days, when the Aspinall, 
Pheenix, Cusack, early Schmidt, Flamme, 
Hughes, Swindon, and other superheaters 





were tried out within a period of eight years, 
ing. Increased joint efficiencies, with the| there has probably been no time showing a 
same scantling or dimensions of plates or|greater variety of locomotive superheater 
bars, ensure a stronger vessel.” models than the past four or five years. Yet, 

The substitution of welding for the older | compared with the practice at the beginning 
practice of riveting not only affects the ship|of this century, there are two fundamental 
structure, but it also has its influence on the| differences. First, all superheaters are now 
shipyards themselves. Regarding this phase|of the smoke-tube pattern; and, secondly, 
of the matter, we have the authoritative | with one or two exceptions the various models 
statement of H. Gerrish Smith, for years a} have been designed and made by associated 
member of the Construction Corps of the|companies. The particular forms of the 
United States Navy. Mr. Smith has said :| present-day types result from efforts to meet 
“The new technique of welding in ship-| specific conditions imposed, first, by different 
building has influenced the character of new | boiler designs and proportions, and, secondly, 
shipyard lay-outs (those especially created|by the desideratum of getting the best com- 


the hull structure is rapidly replacing rivet- 











Modern Locomotive Superheating 


By BRIAN REED 
No. 
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bined evaporative and superheating per- 
formance out of rebuilds where the barrel 
diameter and fire-box tube plate shape are 
already fixed. 


EXTRANEOUS EFFECTS 


Although it is commonly said that the 
superheater is one of the greatest single 
advances made in locomotive engineering 
since the days of George Stephenson, there 
are various avenues along which the effect of 
a bad superheater*or a good superheater are 
not always appreciated clearly. For example, 
in a locomotive with a low factor of adhesion 
any improvement in superheater design which 
led to reduced pressure drop should raise the 
M.E.P. in the cylinders, particularly at speed, 
and in an extreme case might even necessitate 
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a reduction in the cylinder diameter or a 
slight lowering of the boiler pressure solely 
to cope with a new tendency to slip. Con- 
trarily, if the locomotive had a factor of 
adhesion of at least 4} or 44 to 1, the prac- 
tical gain in performance through the smaller 
pressure drop might be measurable, and that 
without any extraneous modifications. The 
use of bifurcated elements in place of the 
four-pass elements of the normal Schmidt 
“A” pattern superheater appears to give 
results in this direction, and the average 
improvement in a number of installations is a 
reduction of 141b. to 2} 1b. per square inch 
in the pressure drop through the superheater 
and an increase of about 3 per cent. in the 
useful tractive effort. But the degree of 
superheat is not increased—rather the reverse. 

Yet the whole problem is anything but 
simple, for a low-pressure drop in conjunction 
with a high superheat—that is, the main- 
tenance of maximum M.E.P in the cylinders 
combined with maximum steam economy— 
involves close consideration not only of the 
element and gas areas, but also of the design 
of the regulator and live steam passages, 
valves, and valve gear, and the proportions 
of the cylinders in relation to the adhesion 
weight and wheel diameter. 


PRESSURE Drop 


A feature of locomotive design and opera- 
tion as a whole during the last ten or twelvé 
years has been the low-pressure drop between 
the boiler and steam chest, even at regulator 
openings less than full, leading to a greater 
proportion of the boiler pressure being avail- 
able in the steam chest. As an example of 
low-pressure drop may be mentioned the 
Gresley ‘‘A4”’ streamlined “ Pacifics,” in 
which, with full regulator opening, the 
pressure drop over a wide range of speed and 
cut-off has been observed to be only 24 lb. 
to 41b. per square inch. Indeed, the writer 
has read one claim that there was no pressure 
drop. Yet it is pertinent to inquire whether, 
with a drop of only 24 lb. to 4 lb. per square 
inch, the life of the elements and the degree 
of superheat does not thereby suffer, because 
unless priming is continuous it is the pressure 
drop and resulting steam speed which governs 
the life of the elements, particularly where 
high gas and steam temperatures are found. 
This is especially so when the engine is not 
working under full load, because the steam 
speed through the elements is then not at the 
maximum, although the steam temperature 
may be. The writer believes that for what 
are now considered low boiler pressures of 
200 1b. to 2101lb. per square inch, the 
Superheater Company recommends a nominal 
pressure drop of about 7 lb. per square inch 
at full regulator opening if the final steam 
temperature is of the order of 370 deg. Cent. 
(700 deg. Fah.) or more. Confirmation of the 
use of this figure for higher pressures and 
temperatures was obtained by the writer 
from numerous observations on the Chapelon 
4-8-0 and 4-6-2 rebuilt engines between 
1934 and 1938, which showed the drop 
between boiler and steam chest to be prac- 
tically half a hectopieze (6 lb. to 7 lb. per 
square inch) with a regulator seven-eighths to 
full open, and over a@ fairly wide range of 
high-pressure cut-offs and track speeds. 

If this figure of 6 Ib. to 7 Ib. per square inch 
is accepted as a nominal value with full 
regulator opening and whatever approxi- 
mates to the most general working conditions, 
steam temperatures of 400 deg. to 425 deg. 
Cent. (750 deg. to 800 deg. Fah.) should not of 
themselves deleteriously affect the life of the 
elements. The speed of the steam through 


the elements, by preventing the overheating 
of the material, itself vitally affects the degree 





of superheat, as it governs the rate of heat 
transfer between gas and steam, or rather 
between the metal of the element and the 
steam. Experiments have shown that the 
specific heat transfer resistance from the 
element to the steam varies inversely as the 
0-75 power of the steam velocity. 


SAVING BY SUPERHEAT 


It was the Pennsylvania Railroad experi- 
ments conducted about thirty years ago that 
determined the saving by superheating to 
200 deg. to 300 deg. Fah.—say, from 390 deg. 
Fah. (200 deg. Cent.) saturated steam tem- 
perature to 590 deg. to 690 deg. Fah. (310 deg. 
to 365 deg. Cent.)—to be on the average | per 
cent. for each 10 deg. Fah. of superheat, but 
in some instances of poor original design 
1} to 2 per cent. per 10 deg. Fah. was attained. 
Lomonossoff records* that after trying a 
final steam temperature of 250 deg. Cent. 
(480 deg. Fah.) in 1911, he found it desirable 
in a new 0-8-0 compound tried in 1912-13 
to go as high as 400 deg. Cent. (750 deg. Fah.) 
in order to gain maximum thermal efficiency. 
But it is to be doubted whether such a high 
temperature was a practical proposition 
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thirty years ago, although values up to 
345 deg. to 360 deg. Cent. (660 deg. to 
680 deg. Fah.), in conjunction with a steam 
pressure of 170 lb. per square inch, had been 
attained in Garbe’s trials on the Prussian 
State Railways with 4-4-0 and 4-6-0 loco- 
motives in 1906-07. Strahl’s observations 
in Germany before the last war led him to 
confirm the Pennyslvania figure in that he 
suggested every 5 deg. Cent. increase in the 
superheat temperature led to 1 per cent. in 
fuel saving. However, a dozen years ago 
Nordmann pointed out} that this needed 
qualification, as every class of locomotive 
seemed to have its own optimum degree of 
superheat as far as thermal efficiency was 
concerned. 

The present-day question, however, is not 
what economy can be obtained compared 
with a saturated steam engine, but rather 
how high the steam temperature’ can be 
taken profitably and practicably in normal 
service. Lubrication difficulties were for 
long cited as limiting the steam temperature 
to about 340 deg. to 345 deg. Cent. (650 deg. 
Fah.), but temperatures of 400 deg. to 
415 deg. Cent. (750 deg. to 780 deg. Fah.), 


* “ Lokomotivversuche in Russland.” 
+ Organ far die Portschritte des Hisenbahnwesens, 1931. 





and even 425 deg. Cent. (800 deg. Fah.) can 
be used nowadays without trouble in that 
direction. Yet on many railways 340 deg. to 
345 deg. Cent. (650 deg. Fah.) is still con. 
sidered as if it were approximately the 
economical working limit. Though admit. 
ting the difficulties that in certain cases may 
be found in obtaining a steam temperature 
of 400 deg. to 425 deg. Cent. (750 deg. to 
800 deg. Fah.), while still meeting all desi- 
derata as to steam flow, pressure drop, 
material expansion, and draught, the use of 
this conservative limit of 340 deg. to 345 deg. 
Cent. (650 deg. Fah.) is due, as far as the 
writer can gather, to a still tenacious, though 
sometimes subconscious, clinging to the 
fallacies that the limit of economy has been 
reached once superheated steam appears in 
the exhaust, and that lubrication still is a 
difficulty. As to the first, although there is 
an increase in the heat content per pound of 
exhaust steam when the superheat is raised, 
fewer pounds of steam are consumed per 
I.H.P.-hour, and the wasted heat per I.H.P. 
developed is less, not more. It is worth 
recording this. belief and figures to disprove 
it, because certain technical writers have 
suggested that the bogey of superheated 
exhaust has been laid, whereas taking the 
railways of the world as a whole, the evidence 
seems to be that it has not. Some values 
given a few years ago by Mr. E. A. Robinson 
to show actual economies are reproduced in 
Table I as being convincing. 
TasBLe I.—Saving by High Superheat 
nh ep at steam chest, deg. 


‘a SIL ES hil ET icat 250 dé. 350 
Paperhect at exhaust, deg. 

E> ccc, eden br ha eee eee | es 34 5 110 
Steam per I.H.P.-hour, lb.... 16-9... 15-0 
Total heat in steam, B.Th.U.— 

Steam chest : Per Ib. : 1,340 1,392 
Per 1.H.P.- 

hour . 22,700 - 20,900 

Exhaust: Per lb. ... 1,167 1,203 


Perl.H.P-hour 19,750  ... 18,050 


WoRKING TEMPERATURES 


The limitations to the steam temperatures 
which can actually be used at the moment 
appear to be due to two causes. The first 
practical limitation refers to the temperature 
which can be attained, and depends upon 
the general boiler design, and the extra 
trouble involved in getting a superheater 
which will give a high steam temperature 
without undue maintenance charges; and 
with large boilers and fire-boxes this may not 
be an inexpensive matter. The second 
limitation has to do with the temperature 
that can be used, and concerns the engine 
rather than the superheater; ft is the 
increasing fluidity of the steam as the degree 
of superheat is raised. Though this greater 
fluidity decreases the wire-drawing and the 
effects of back pressure, it increases leakage, 
and, particularly when applied to engines 
not originally designed for high superheat, 
may result in the loss from leakage more than 
counterbalancing any gain in the improved 
shape of the indicator card. Lomonossoff 
and Elphinstone have recordedt their opinion 
that the practicable degree of superheat 
depends entirely upon leakage. Such reason- 
ing does not contradict Nordmann’s finding 
that each locomotive class has its own 
optimum temperature, nor his quantitative 
results that under conditions of maximum 
thermal efficiency 4-6-0 engines of the 
1912-14 period had a superheated steam 
temperature of about 340 deg. Cent. (650 deg. 
Fah.), 4-6-2 engines of 1926-27 about 
375 deg. Cent. (710 deg. Fah.), and 2-6-0 
locomotives of 1930-31 about 425 deg: Cent. 
(800 deg. Fah.). 

Reference is usually made by recorders to 
the Chapelon 4-8-0 lecomotives as running 








} Railway Gazette, April 19th, 1935. 
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with the highest known steam temperature 
in locomotive practice, but actually some of 
the modern German engines show working 
temperatures at least as high, if not higher, 
viz., 425 deg. to 430 deg. Cent. (800 deg. to 810 
deg. Fah.), although in some of the cases at 
least the steam pressures are 313 1b. and 
355 1b. per square inch, compared with the 
285 Ib. of the Chapelon engines. With the 
Houlet type of element the final steam tem- 
perature attained with the P.O. 4-8-0 
engines, as given by Chapelon, is 400 deg. to 
425 deg. Cent. (750 deg. to 800 deg. Fah.), 
but in numerous footplate runs on these 
engines in both normal service and test trips 
prior to the war, with er trains up 
to 700 tons in weight, the writer found the 
steam temperature usually to be 360 deg. to 
380 deg. Cent. (680 deg. to 720 deg. Fah.), 
and with the P.O. rebuilt ‘‘ Pacifics,’’ 370 
deg. to 375 deg. Cent. (700 deg. to 710 deg. 
Fah.), though with one observation of 
390 deg. to 395 deg. Cent. (735 deg. to 745 
deg. Fah.). A temperature of 400 deg. Cent. 


the order of 370 deg. to 375 deg. Cent. 
(700 deg. to 710 deg. Fah.). 

It is by ho means at, uncommon occurrence 
for the largest locomotives on any given 
railway to have a lower degree of superheat 
than smaller classes, because the big fire« 
boxes and combustion chambers extract a 
greater proportion of the total heat liberated 
than in the smaller or older types, and the gas 
temperature is lower at the entrance to the 
flues. Even allowing for the effect of the 
Houlet element in raising the steam tem- 
perature, perhaps 25 deg. to 30 deg. Cent. 
(45 deg. to 55 deg. Fah.) above what would 
be obtained from an ordinary four- 
element, it is probable that some of the high 
superheat of the Chapelon 4-8-0 engines 
is due to the comparatively small fire-box 
relative to the power output of the engine, 
and to the high temperature of the gases— 
despite thermic siphons in the fire-box— 
when they enter the flues. In some instances 
further help is given because the level of the 
regulator in smaller boilers is higher above the 





(750 deg. Fah.) was sought deliberately in 








TYPE H, OR HOULET 


the first of the rebuilt ‘‘ Pacifies’’ in 1929 
in order to ensure superheated steam right 
through the high-pressure cylinders, inter- 
mediate receiver, and low-pressure cylinders, 
but this value does not seem to have been 
perpetuated in day-to-day service. 

In one series of observations made by the 
writer with a 635-ton trailing load and 
70 m.p.h. schedules over two distances of 
about 90 miles each, the steam temperature 
in one of the 4-8-0 locomotives rose to 
375 deg. to 380 deg. Cent. (710 deg: to 720 
deg. Fah.) after 12 min. to 15 min., and 
remained at that value for the rest of the 
run, the exhaust steam temperature being 
similarly maintained at 160 deg. to 165 deg. 
Cent. (320 deg. to 330 deg. Fah.). The general 
working conditions were :—High-pressure 
cut-off, 30 per cent.; low-pressure cut-off, 
40 per cent.; regulator, three-quarters to 
seven-eighths open; firing rate, 145 Ib. per 
square foot of grate per hour ; boiler pres- 
sure, 19$ to 20 hi ieze; steam chest 
pressure, 19 to 19} heetopieze ; intermediate 
receiver pressure, 4 to 44 hectopieze. In 
Germany the Wagner trifurcated (six-pipe) 
element is believed to be incorporated in the 
engines giving the highest superheat. Tem- 
peratures of 400 deg. Cent. (750 deg. Fah.) 
and over are believed to be attained on certain 
sections of line in North America, but they 
do not seem to be attained in England, 


capacity without adversely affecting the 
evaporative power of the boiler, and if 
possible to gain both greater superheating 
and evaporative power. To that end the 
“E” type apparatus was devised, and is 
characterised by a much greater number of 
flues of 3}in. to 4in, diameter, occupying all 
the fire-box tube plate area, except for odd 
corners, which are filled by ordinaty small 
tubes. Each flue contains two element pipes, 
lfin. or 1{,in. diameter, and each element 
unit occupies four flues (see Fig. 1). The 
element pipes are bifurcated at the inlet and 
outlet ends. Lach half of the complete 
element unit has a loop in two flues, 80 that 
though the com unit is spread over four 
flues the steam itself travels only through the 
loops in two flues, as indicated in Fig. 2. The 
only exception to this arrangement is that 
sometimes it is not possible to fit this double 
unit, and in that case a single unit is incor- 
porated and only two flues oceupied by each 
element unit. 

For a given tube plate area and barrel 





water level than in the big boilers, and thus 





length the superheating surface is about twice 
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less water is carried over into the super- 
heater. 


TyPEs OF SUPERHEATER 


Although the ordinary four-pass type of 
Schmidt element is still embodied in the great 
majority of locomotive superheater installa- 
tions, several other models have been evolved 


during the last few years, and some of them | flue 


have had a fairly extensive application 
within certain localities. In the ordimary 
Schmidt or “A” type superheater 3), 
the saturated steam downtake element is led 
along the flue to make two backward and 
two forward passes before coming out again 
to join the superheated steam chamber in 
the header. The steam thus traverses the 
full length of this pipe. As a rule, the four 
element sections are of 1}in. to 1fin. diameter 
and are housed in a flue of 5}in. to 54in. 
outside diameter and 8 w.g. thick. In 
English practice the number of flues is gener- 
ally between twenty-four and forty-eight, 
but larger numbers are used abroad. 
maximum, as far as the writer*is aware, of 
seventy-three in the 4-6-6-4 “ Mallets ” of 
the Northern Pacific Railroad. 

Because of the higher proportion of liber- 
ated heat absorbed by the fire-boxes and 
combustion chambers of large modern loco- 
motives, it has sometimes been considered 
that a modification to the “A” type’ wag 





where the working maximum is probably of 
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that of the “ A” equipment, but the increase 
in the final steam temperature seems to be of 
the order of only 30 deg. to 35 deg. Cent. 
(say, 50 deg. to 65 deg. Fah.), in a large 
boiler working hard ; this because the peri- 
meter of the elements is small compared 
with the inside perimeter of the flue and in 
telation to the total gas area through the 
lue. increase in temperature at lower 
firing and evaporation rates may be higher, 
because of the bigger total superheating 
surface and better distribution over the tube 
plate area. Due to the smaller flue size, 
the “E” type may produce an increment of 
7 to 10 per cent. in the total flue atid tube 
evaporative surface, and, what i# just as 
important, a gain of 3 to 6 per cent. in the 
gas area through the boiler. Further, the 
greater steam area through the élements 
reduces the pressure drop between the 
regulator and steam chest, and, in general, 
the elements and flues are proportioned to 
give the highest possible superheat in eon- 
ion With the lowest pressure drop and. 
draught loss. On the other hatid, as has been 
indicated earlier, the pressure drop-can be 
too low, and the first cost and maintenance’ 
costs of the “‘ E”’ type superheater are$ three 
times those of the ordinary “A” pattern. 

It is not untrue to say that the “E” type 
had to be developed in order to increase the 


§R. 8. York, Journal of the Inst. Loco. Engineers, 
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evaporative capacity of very large boilers 
which were right up to the weight and space 
limits, and were worked hard for long periods, 
and to superheat adequately the steam gene- 
rated, particularly as priming was often so 
prevalent that the function of at least part 
of the superheating surface was, in practice, 
“ evaporative.” Outside of North America 
the type has been little used. One of the two 


Gresley “ Mikado ”’ coal engines, built in 1925, 
had an “E” type equipment, but this was 
proved to be not worth while under the work- 
ing conditions of the Peterborough and 
London coal trains, in which, even with 
1600-ton trailing loads, the engine was not 
operating under full capacity for a great deal 
of the journey time. 





(To be continued) 








Oberhasli Hydro-Electric Power Scheme 


No. VI—(Continued from page 267, April 2nd) 


CONSTRUCTION OF POWER STATION 


ee our last article we dealt briefly with the 
. progress of construction of the under- 
ground power station, drawings of which 
accompanied that article. We are now able 
to reproduce some interesting photographs 
of the different stages of the work. Engrav- 
ing Fig. 38 shows the arch of the power 
station with the necessary timbering required 
for supporting it, and the lining of the walls 
and roof is shown in Fig. 39. To the left of 
the picture will be seen the wagons for 
removing the excavated granite rock. This 
view clearly shows the large size of the exca- 
vation which was made. A further stage of 
the work was the formation of the turbine 
chambers, which is illustrated by Fig. 34. 
One of these completed chambers is shown in 
Fig. 40, and to the right will be seen the 
entry tunnel for the delivery pipes. The 
reinforced concrete construction of the 
supporting pillars is shown in Fig. 35, and 
on the top left-hand corner of this view will 
be seen the tunnel giving the main entrance 
to the station. The construction of the trans- 
former cells and the roof, and a view of the 
120-ton overhead crane for the generating 
units can be seen in Fig. 43. 


HYDRAULIC CoNTROL VALVES 


In the valve chamber each turbine has 
two quick-closing valves in the delivery pipe, 
one of which is used as an emergency valve 
and the other as a working valve. The last- 
named valve is opera every time the 
turbine unit is started or stopped and is 
therefore likely to be subjected to some wear, 
while the emergency valve is seldom used. 





This valve is mainly reserved for the purpose 


of allowing the operating mechanism of the 
working valve to be inspected with full pres- 
sure on the pipe, and it can be used should 
any defect in the working valve take place. 
Both of these valves are of the rotary type, 
which suits the low height of the valve 
chamber better than the sluice valve design. 
The emergency valve comes first in the pipe 
line and it has an opening of 1100 mm. in 
diameter. Immediately following the valve 
is a Venturi pipe, which is used to measure 








enabling the valves and their seatings to be 
conveniently examined. 

The operating mechanism for both valves 
is of the hydraulic type, the water under 
pressure being taken from the delivery pipe. 
The valves are electrically controlled from the 
switchboard in the control room. They were 
designed and supplied by the Ludw. von 
Roll’schen Eisenwerke A.G., of Clus. Tests 
made at the Handeck power station showed 
that it was possible to shut down the supply 
of water, in conditions corresponding to a 
full break in the pipe on the side below the 
valves, without any vibration in 70 sec. 


TURBINE AND GENERATOR UNITS 


The turbines, which were constructed by 
Escher Wyss, of Ziirich, are of the vertical 
Pelton wheel type, with the following prin- 
cipal dimensions and characteristics :— 


Designed working head - 650m, 
Water capacity ... . 7%-Seubice metres 
per second 
pa output ... 56,000 H.P. ; 
unning ene 428-6 r.p.m. 
Number of nozzles Two 


Number of buckets 
Diameter of jet circle ... ... 
Outside diameter of runner 


- Twenty-two 
2,300 mm. 
2,924 mm. 


The connecting pipe from the rotary valves 





FiG. 38—TIMBERING FOR ARCH OF POWER STATION 


the amount of water used by each separate 
turbine. Following the Venturi pipe is the 
second or working valve, which has a dia- 
meter of 882 mm., and is connected with a 
conical pipe which joins on to the 1200 mm. 
diameter turbine delivery pipe. The Venturi 
pipe between the two rotary valves is so 
designed that it can be easily removed, thus 





in the valve chamber to the turbine nozzles 
comprises a pipe of 1200 mm. diameter, which 
delivers into a breeches pipe, each leg of 
which carries the water to the nozzle, which 
is slightly higher than the delivery pipe. 
This is shown in Fig. 37. The jets are 208 mm. 
diameter and the velocity of the issuing water 
is about 110 m. per second. The runners, a 





Fig. 39—CONCRETE 
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view of which we reproduce in Fig. 46, are 
made in one piece of cast steel and were 
supplied by Eisen und Stahlwerke vorm. 
Georg Fischer, of = Schaffhausen. Each 
runner weighs about 12 tons and has an 
outside diameter of 2924 mm. As shown 
in Fig. 44, the runner is mounted on the 
conical end of the generator shaft. Our 
engraving shows the nozzle, and the deflector 
and its relation to the wheel. The design of 


een! 





Fic. 40—TURBINE CHAMBER 


the runner fastening is such that it can be 
dropped on to a transporting trolley and 
removed through the side of the turbine 
casing, where a special crane to handle it is 
provided. 

The turbine is controlled by regulating 
the nozzle and the deflector, which directs the 


bility of burning out a machine is avoided. 
The pressure cylinder which operates the 
nozzle-controlling device and its valves is 
mounted on the nozzle supply pipes (see 
Fig. 37), while the pressure cylinder con- 
trolling the deflector is arranged on the top 
of the turbine housing, the piston being con- 
nected to the deflector through a system of 
links and levers. 

The speed-controlling mechanism, together 
with the regulator and the group of pumps 
with the compressed air vessel for the pressure 
oil, is built along with the other controls into 
one governor unit. This is placed in an outer 
room quite near to the turbine, so that long 
control shafts which are necessary when the 
governor unit is placed in the control room 
itself are avoided. The control unit can be 
operated electrically from the switchboard 
in the control room. The regulator which 
deals with the speed variation of the generator 
and governs the speed of the turbine is 
worked by an electro-motor, which takes its 
current from a special small generating unit 
mounted on the main generator shaft above 
the exciter. 

The generator is built direct on to the 
turbine, so that its weight (about 250 tons) 
is taken directly through the turbine casing 
to the rock foundation below it, and the 
turbine and alternator form one constructive 
unit. The generators were supplied by the 
Ateliers de Construction Oerlikon, of Oerlikon, 


‘|near Ziirich, and their principal dimensions 


and particulars are as follows :— 


Designed output ... ... ... 47,500 kVA 
VOUAMR: 5. Sek. is. oes ten) ene) RRO Volts 
Current... ... es 2,030 amperes 
Running “ 428-6 r.p.m. 
Diameter of rotor 3,400 mm. 


Having regard to the fact that the 
power-house is underground, the genera- 
tors are of closed design, with air cool- 
ing, and for this reason they are sur- 
rounded by an 8m. diameter casing. The 
heated air is cooled by passing it through 
bundles of water-cooled tubes. The amount 
of circulating water required for the cooling 
of the air from one generator unit is about 
60 litres per second. 





The circulating water for the coolers is 








Fic. 41~Quick -CLOSING VALVE 


jet away from the wheel. The opening and 


shutting of the nozzle is effected by oil pres- | p 


sure, which is likewise used for the opening 
movement of the deflector. Hydraulic power 
is, however, employed to close the deflector, 
the water being taken from the turbine 
delivery pipe. By this arrangement an 
additional factor of safety is introduced, for 
should a defect occur in the oil pressure 
system, the closing motion is still carried 
through by water pressure and the possi- 








drawn from the turbine chamber by a vertical 
ump driven by a 15 H.P. motor, and 
after passing thro the cooling radiators 
is discharged into the tail-race. It was not 
necessary to construct canals for the supply 
and discharge of the cooling air, but a special 
system of air ducts enables part of the 
warm air to be employed for the heating of 
the turbine room. 

The total weight of the rotating parts of 
the generator; including the turbine runner, 








is about 140 tons, and this weight is taken 
by the thrust bearing at the top of the 
generator housing. Just below the thrust 
bearing is a guide bearing. 

Two further guide bearings, one imme. 
diately below the rotor and one above the 
turbine: wheel, are provided, so that the 
generator shaft is supported in three main 
bearings. The shaft has an overall length of 
12 m. and a maximum diameter of 700 min. 
Directly above the rotor is a large connecting 
flange. With this arrangement it is possible 
to lift the 116-ton rotor, without the turbine 
runner, with the 120-ton overhead electric 











Fic. 43—TRANSFORMER CELLS 


crane. By flanging the shaft at this point it 
is further possible to limit the height of the 
crane hook to 7-90 m. over the control room 
floor, in spite of the constructional height 
of the generator unit. Above the thrust 
bearing the main and auxiliary exciters and 
the small generating set for the turbine speed- 
regulating unit are arranged. Electrically 
driven oil pumps supply oil to the thrust 
and main bearings. All controls for the units 
are assembled on a single switch and control 
board, so that the starting and stopping of 





Fic. 42—ERECTION OF VALVES 


each unit and its regulation can be effected’ 


from this board. All orders are transmitted 
by electric signals from the main control 
room, which is situated about 400 m. from 
the switchboard. A view of one of the 
turbine bases erected in the Escher Wyss 
shops is reproduced in Fig. 37. 


TRANSFORMERS 


The transformers which raise the voltage 
from generating pressure to that of the over- 
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head supply lines are arranged in cells, close 
to the generating units (see Fig. 43). In 
this design all connections are kept as short 
as possible, The principal characteristics of 
the transformer units are as follows :— 


Designed output... ... ... 47,500 kVA 
Primary winding ass) eee ee =, 500 volta, 
with four tappings 


Secondary winding 160,000 volts 


Connections : Primary Delta _ 
Secondary Star with neutral 
taken out 


The weight of the complete transformer 
unit is about 160 tons, Its dimensions were 


but the high-tension connections are taken 
direct to oil-filled cables, so that connections 
for 150-kW in the power station are avoided. 
For normal working each transformer is 
coupled with its own generator through a 
change-over switch. In case of any disturb- 
ance, any transformer can be coupled to 
another generator unit through aluminium 
bus-bars of 3 mm. by 1920 mm. section. 
These are arranged with the necessary 
switches in the 13-kV room. 
From each transformer unit the generated 








Fic. 44—TURBINE RUNNER, 


so designed that the main parts could be 
transported intact without dismantling, and 
the unit, without oil, could be carried on the 
railway direct into the power station through 
the entrance tunnel. The maximum weight 
to be transported was about 60 tons. The 
transformers were carried on a well-wagon 
of normal gauge, and on reaching Innert- 
kirchen this was transferred to a six-axled 





FiG, 45—TURBINE RUNNERS 


trolley running on the 1-m. railway through 
the entrance tunnel. The transport of a 
transformer unit and one of the stator halves 
is shown in Fig. 29 ante. These parts were 
transported from the makers’ works to a 
point directly under the crane hook in the 
power station. One of the transformer units 
will be seen in the upper part of Fig. 36. 

The transformers have oil circulation and 
outside water cooling and the oil cooler and 
oil circulating pump are attached directly 
to the transformer casing. The low-tension 


NOZZLE, AND DEFLECTOR 


energy is taken to the outside switching and 
transformer station by three oil-filled 150-kV 
cables, each of which has a copper section of 
150 square millimetres and an_ outside 
diameter of 73 mm. A fourth cable, of the 
same construction, which serves as a reserve 
cable, is provided, and this can be quickly 
switched in to replace any defect in one of 
the other three cables. The cables are run 
in a special cable conduit for about 60 m. 
and then continue in the ordinary way. The 
length of these four cables is between 300 m. 
and 400 m., and it was possible to manu- 
facture them in one piece so that connecting 
joints were avoided. 
(To be continued) 








Combined Production and 
Resources Board 


THE Combined Production and Resources 
Board announces the appointment of Mr. 
Arthur Newhall as its Executive Director to 
supervise and control the work of the Board’s 
combined staff and to exercise general direction 
over the work of the various committees which 
from time to time are set up by the Board to 
make special studies and reports. At the same 
time. Vice-Chairman Mr. Charles E. Wilson, of 
the War Production Board, who is Mr. Donald 
Nelson’s deputy on the Combined Production 
and Resources Board, announced that Mr. 
William L. Batt, who will represent Mr. Wilsonon 
the Combined Production and Resources Board, 
will also sit on the Production Executive Com- 
mittee, which is the group through which the 
American procurement agencies and War Pro- 
duction Board make a joint attack on American 
production problems. Mr. Newhall’s appoint- 
ment completes the organisation which the 
Combined Preduction and Resources Board has 
developed to meetits responsibility to co-ordinate, 
and integrate the productive resources of the 
United States of America, the United Kingdom, 





connections are of the normal insulator type, 


and Canada, and Mr. Wilson’s action in regard 









to Mr. Batt, who is also the United States 
member of the Combined Raw Materials Board, 
strengthens the mechanism through which 
work of the Combined Production and Resources 
Board is meshed with work of the American 
production and supply agencies. The members 
of the Combined Production and Resourees 
Board are as follows:—United States. of 
America, Mr. Donald M. Nelson (Chairman, 
War Production Board); United Kingdom, 
Mr. Oliver Lyttelton (Minister of Production) ; 
Canada, Hon. C. D. Howe (Minister of Munitions 
and Supply). The Board is thus composed of the 
production chiefs of the three countries. Each 
member in turn is represented in the regular 
working meeting of the Board by a deputy. 
Deputies are :—United States of America, 
Mr. Charles E. Wilson (Mr. Wilson has named 
Mr. W. M. L. Batt as his representative on the 
Board) ; United Kingdom, Sir Robert Sinelair ; 
Canada, Mr. E. P. Taylor. Executive officers : 
—United States of America, Mr. Milton Katz ; 
United Kingdom, Hon. Thomas _ Brand ; 
Canada, Mr. Sid Pierce. The appointment of 
Mr. Arthur Newhall marks the establishment 
of the new post of Executive Director respons- 
ible to the Board as a whole. The Board has 
approved a wide programme of activities for 
the coming months. 








British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





WARTIME FINISH OF MACHINERY AND 
PLANT 


No. 1114—1943. The British Standards Institu- 
tion has just issued, on the instruction of the 
Ministry of Production, War Emergency Recom- 
mendations for the Wartime Finish of Machinery 
and Plant. The object of the recommendations is 
to eliminate unnecessary refinements and require- 
ments as to finish in order to save man-hours and 
material, and so to facilitate production. The new 
standard lays down the “primary conditions”’ 
which machinery should satisfy and stipulates 
that wherever the finish of the machine does not 
affect the ‘‘ primary conditions,’ but-serves only 
for a decorative purpose, it is, during the war, 
reduced wherever labour and material can be 
saved. It has not been found possible to draw up 
detailed rules for the wartime finish of components 
of the innumerable classes of machinery now under 
construction, but guiding principles are given to 
serve as a general lead, together with examples of 
modifications to the finish of machinery to meet 
wartime conditions. Copies of this specification 
may be obtained at a price of 1s. post free. 





REVISED STANDARD CODE FOR 
ELECTRICAL INSTALLATIONS 


No. 1062—1943. A Code of Practice for the 
Planning of Low and Medium-voltage Electric 
Wiring Stnstallations was issued by the British 
Standards Institution in July, 1940, at the request 
of the Codes of Practice Committee for Civil Engi- 
neering, Public Works and Building, which Com- 
mittee was set up under the zxgis of the Ministry of 
Works. This code which was drafted by a Com- 
mittee of the Institution of Electrical Engineers, 
has now been revised and extended to cover high- 
voltage installations as well as those at low and 
medium voltage, and to cover larger installations 
than those originally contemplated. 

The original portion of the code has been amended 
only in minor respects, and now constitutes Part I 
of the revised document. Part II deals with the 
high-voltage and the large medium and low-voltage 
installations. The revised code is issued as 
B.S. 1062—1943, and is priced at ls. post free. The 
code is one of a series of standards dealing with 
wiring installations, and amendment slips to some 
of the other numbers of the series have recently been 
issued, as follows :—PD 62: Amendments (No. 1) 
to B.S. 1063, ‘Wiring on Cleats”; PD 91:* 
Amendments to B.S. 1064, “‘ Wiring in Conduit ” ; 
PD:* Amendments to B.S. 1065, ‘‘ Outdoor Dis- 
tribution Systems.”’ Copies of these slips may be 
obtained gratis from the British Standards Institu- 
tion, 28, Victoria Street, London, 8.W.1, on receipt 
of a stamped addressed envelope. 








* Not yet available. 
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SHIP-BORNE AIRCRAFT 
THE warning recently given to the public 


by Lord Brabazon that one must never in| ocean 


any circumstances that exist to-day expect 
seaborne aircraft to compete with those based 
on shore led to an interesting Times corre- 
spondence. Among those who took part were 
Lord Sempill and Admiral the Earl of Cork 
and Orrery. One naturally attends to any 
point of view which Lord Brabazon expresses 
on such a subject, as he was one of the first 
to fly, holding, indeed, we believe, the first 
pilot’s certificate issued in this country, 
besides having filled the office of President of 
the Royal Aeronautical Society. Nevertheless, 
his view on this occasion met with some 
opposition, for, in the present intense phase of 





the war, such importance attaches to air- 
craft which patrol the seas, that strongly held 
opinions are inevitable. One anonymous 
pilot goes so far as to deny entirely any lower 
fighting ability in shipborne aircraft, holding 
that it is practicable to land on the deck of a 
modern carrier any single-engined aircraft 
at present in the Air Force, provided only 
that it first undergoes some slight modifica- 
tion. Lord Brabazon’s view, however, 
receives support from Lord Sempill, also with 
many years of actual flying, with the proviso 
that with prospective technical improve- 
ments, both in the aircraft carriers them- 
selves and in the aircraft using them, the 
position is changing ; but he thinks aircraft 
carriers necessary to fill the much-discussed 
“* gap ” in the Atlantic convoy route which is 
not at present covered by the shore-based 


97 | aircraft which operate from the two ends. 


This discussion raises two important points 
—the comparative technical excellence. of 
shipborne aircraft, and the effectiveness of 
the operational range of those based on land. 
As regards the former point, one can hardly 
do otherwise than admit that so long as ship- 
borne aircraft have to be made with folding 
wings, they must be at a disadvantage in 
structural weight economy, and therefore in 


2a | their flying range and perhaps speed. Owing 


to the efficiency of the modern catapult, 


300} there need certainly be no difficulty about 


their taking off from the deck nor need there 
be any in the landing on carriers, having 
regard to the various aids now available. 
We know, for instance, of the splendid 
“ Hurricane ” fighters which can be cata- 
pulted even from the decks of merchant ships. 
In these cases folding wings are not needed. 
These aircraft form part of the Merchant 
Ship Fighter Unit which has been in opera- 
tion so successfully for the last eighteen 
months. But if one is meticulous, one must 
admit the accuracy at the present time of 
Lord Brabazon’s statement, though the 
margin of difference between the two types, 
especially if folding wings can be avoided, is 
small, and will almost assuredly grow less as 
the years pass. In the protection of Atlantic 
convoys an invariably high fighting per- 
formance can hardly be called for ; the most 
useful aircraft must be those with good 
endurance and sufficient bomb-carrying capa- 
city. With a sufficient supply of such air- 
craft, however provided, the “gap” in the 
Atlantic is capable of being closed. Sub- 
marines hate the sight of aircraft, and the 
effect of their presence is always markedly 
good. Whether this object could now or 
hereafter be equally achieved from airfields 
at either end raises large issues. The 
Admiral, in supporting Lord Sempill’s views, 
claims the existence of vast expanses of 
“ far beyond the range of the aircraft 
of to-day.” If this means that aircraft 
cannot cross in one flight the whole width of 
the Pacific Ocean, one must admit its truth, 
leaving aside, of course, such record-breaking 
efforts as that of the 7159-mile flight in the 
year before the war of the ‘“ Wellesley 
aeroplanes designed by Mr. Wallis. But if 
one thinks rather of the Atlantic, with its 
current submarine menace, one cannot but 
recall the many hundreds of aeroplanes which 
have flown right across during the present 


‘war. Here there cannot truly be said to be 


any ‘“‘gap” that could not be closed, given 
sufficient aircraft, even of types already 





available. No doubt there is a wide demand 
for aircraft with this kind of capacity ; since 
if they can do that much, they can do much 
else, and there is much to be done. But our 
own “ High Command ” is aware of the facts 
and the allocation of aircraft must be left to 
its decision. 

The filling of the Atlantic “gap” can 
hardly be regarded as a difficulty which is 
primarily technical, whilst, on the other 
point, carrier-borne aircraft can be designed 
to be but little below the fighting capacity 
of land-based aircraft; moreover, such 
design difficulty as there may be is surely in 
the main attributable. to the need to conform 
to the design of existing carriers and hardly 
arises at all in respect of the aircraft itself. 


Producer and Consumer 


In a speech last week Mr. Morrison drew a 
distinction between those who are “ producer- 
minded ’’ and those who are “ consumer- 
minded.” He was speaking of officers of the 
State specially trained to understand and 
work with industry when peace returns. Of 
these men he said: “If they have a bias, 
they should be consumer-minded rather than 
producer-minded in order to ensure efficient 
public-spirited conduct.” This differentia- 
tion is not a happy one, for it contains the 
suggestion or implication that the producer 
exploits the consumer for his own benefit and 
is consequently lacking in public spirit. That 
is certainly no more true of the factory 
owner than of the lawyer, the doctor, the 
Member of Parliament, the Minister of the 
Crown, the film star, the workman, or the 
farmer. All of them are paid for their services 
according to their merits. The interests of 
the producer and the consumer are one, and 
under freely competitive conditions the pro- 
ducer goes out of business if he does not satisfy 
the consumer, both in price and quality. 
Monopolies, whether they are held by private 
interests, municipalities, or Governments, 
interfere with this natural reaction. The 
best service is almost invariably given where 
the purchaser has complete freedom of selec- 
tion. Restraint is, however, occasionally 
essential for larger reasons than the welfare 
of any one producer. 

It cannot be too frequently repeated that 
it is the purchaser who pays everything. He 
pays the shareholders their interest, the 
managers and staff their salaries, the agents 
their commissions, and the workmen their 
wages. If he refuses to pay because the price 
is too high or because the service does not 
satisfy him, then neither the shareholders, 
nor the managers, nor the agents, nor the 
workmen can earn @ living. That funda- 
mental fact is too often overlooked. Those 
in receipt of salaries and wages often see no 
further than the employer who draws their 
cheques or fills their pay envelopes. They 
do not see that he is no. more than an inter- 
mediary between them and the purchaser. 
They ask for more pay without considering 
whether the purchaser will agree to pay the 


” enhanced price ; often they resist the intro- 


duction of new means of reducing the cost of 
production, forgetting that only by such 
means can the producer hope to keep the 
price down and satisfy their demands. They 
forget that it is mainly by the enterprise and 
ingenuity of the management that the 
obstacles are surmounted and that purchasers 
are retained. They do not see that a good 
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them far more than the monetary recom- 
pense he secures. Monopolies, price rings, 
cartels, tariffs, subsidies, et hoc genus omnes, 
interfere with this natural reaction between 
production and consumption. They are only 
tolerable when no other means of keeping 
prices at a profitable level, despite increasing 
costs, are available. 

The conclusion is that there is no just 
differentiation between those who are “ pro- 
ducer-minded ” and those who are “ con- 
sumer-minded.” No benefit accrues to the 
producer from a new invention unless it meets 


the requirements of the consumer ; no benefit | . 


accrues to the producer by the introduction 
of a new method unless the nature of the 
product and its price appeal to the consumer. 
In short, the producer must keep his eye 
always on the consumer; the interests of 


the consumer are his interests, because the | shi 


existence of his profit, and even the existence 
of his firm, depends upon the existence of a 
large enough body of purchasers to pay the 
expenses of production. That there are 
occasional exceptions to this rule and that it 
may be upset by price control of essential 
commodities, does not dispose of the general 
principle that a bond exists between the pro- 
ducer and the consumer. 








Obituary 


SIR HORACE BOOT 


Ir is with regret that we have to record 
the death of Sir Horace Boot, which took 
place at Maidenhead on March 3lst. Horace 
Boot was born in 1873 and received . his 
education at the City of London School. He 
was particularly well known in civil engineer- 
ing circles, for he founded the firm of Horace 
Boot and Partners, consulting engineers, and 
was also chairman of the Eastwood group 
of brick and cement companies. He came of 
a family which had a long association with 
the City of London. Many of its members 
were liverymen of the Cutlers’ Company, and | « 
in 1986 Sir Horace served as Master of that 
Company. He was also a member of the 
Loriners’ Com . In 1940 he became a 
Sheriff of the City and received his knight- 
hood in recognition of the services which he 
rendered in that office. At different times 
during his career Sir Horace held several 
presidencies, including those of the National 
Federation of Clay Industries, the Institute 
of Arbitrators, and the Institution of Muni- 
cipal and County Engineers. He was also a 
Governor of Sheffield University and a 
member of the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, and 
the Institution of Electrical Engineers. 








Literature 





Transactions of the Newcomen Society. 
Vol. XX. 
THs volume includes the Proceedings of the 
Society for the session 1939-40. It is very 
pleasant to find that, despite the war, many 
excellent papers were read and that the 
printing and binding have been carried out 
without any departure from established 
practice. 
The “Transactions” open with the Pre- 
sidential Address by Mr. W. A. Young, who 
was for many years the Editor of The Iron- 


manager, @ good directorate, is worth to 





take Thomas Newcomen—the most famous 
of ironmongers—for the subject of his address. 
He managed to collect a great deal of inter- 
esting matter about ironmongering at the 
end of the seventeenth century, and he 
rightly called his address a “ contemporary 
background.” 

In recent years the claim of Dud Dudley 
to be the originator of modern blast-furnace 
practice has been challenged, and all those 
who are interested in the conflict must 
study the close and learned examination of 
Metallum Martis by Dr. T. E. Lones, which 
forms the second item in the “ Transactions.” 
Philologists also will find in this paper much 
to get their teeth into. The title of the paper 
is “A Précis of Metallum Martis and an 
analysis of Dud Dudley’s Alleged Inven- 
tion.” 

Engineer-Captain Edgar C. Smith follows 
with a paper on a subject which he has made 
peculiarly his own, the history of mechanical 

F propulsion. Here he reviews the 
“ First Twenty Years of Screw Propulsion, 
1838-58.” Dr. Dickinson remarked in the 
discussion that Captain Smith showed that 
from the beginning the Admiralty exerted 
great influence on the development. of the 
screw propeller. As this is a contrary to 
general opinion, it is well that the truth 
should be enforced. 

Amongst several other papers, everyone of 
which has “ meat ”’ in it, particular reference 
must be made to one entitled ‘“ Electrical 
Invention and Re-invention,” contributed by 
Mr. W. T. O’Dea. It was a long paper, and 
only an abstract is printed, but all who are 
interested in invention will do well to refer 
to it. We like the author’s defence of 
history. ‘A knowledge of the experiences 
of others,” he writes, “‘ broadens our outlook ; 

makes us recognise analogous circumstances ; 
encourages us to persevere even in adversity ; 
and makes us, above all, more nimble-witted 
than the specialist who allows his subject to 
absorb the whole of his consciousness. 

Materials and methods may change, know- 
ledge may grow, but basically speakin 
mankind does not alter perceptibly.” With 
that quotation, which so aptly sums up the 
faith which supports and fortifies the New- 
comen Society, we may leave a volume of 
“ Transactions ’’ which is as full of excellent 
material as any of its nineteen forerunners. 
The variety of the themes shows how wide 
the scope of the Society is, whilst their sub- 
stance proves their worth and shows how 
much better the founders of the Society 
“ builded than they knew.” 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PROFIT AND PATRIOTISM 


Sir,—When Adam Smith wrote his ‘‘ Wealth 
of Nations,” scientists still believed in the 
phlogiston theory. Industry was almost 
entirely dependent on windmills and watermills 
for external power. The population of England 
and Wales was about that of Greater London 
to-day. The American and French Revolutions 
had not taken place. Some seventy years later, 
at the time John Stuart Mill’s ¢ Principles of 
Political Economy ” was published, India was 
still controlled by a company, Japan was 
neither a market nor a menace, Germany was 
@ group of separate states, Africa was a con- 
tinent of darkest mystery, and Russia had 
not removed one-sixth of the world’s surface 
from the scope of private enterprise. Banking 











private and joint stock banks. Limited liability 
companies’ were, with rare exceptions, un- 
known. There were no trusts either in America 
or Great Britain. Roads were still maintained 
by the turnpike system, and the average length 
of British railway systems was about 15 miles. 
Continents were not linked by electric cables. 
Ships were built of wood, even in the British 
Navy. The Institution of Mechanical Engineers 
had just been founded. Electrical engineering 
in any modern sense of the term was non- 
existent. 

It is clear that there has been a revolution in 
economic conditions since the time of the 
so-called ‘classical’? economists. We have 
broken away from the past. Scarcely any of 
the operations of industry are carried on as 
they used to be carried on. Yet many indus- 
trialists and engineers still cling to economic 
theories and dogma formulated in what is 
already almost a forgotten age. 

A theory that is not in accord with reality 
cannot be true. Men of science realise this, and 
revise their theories to suit observed fact. They 
do not talk nonsense about “ unchanging iron 
laws,” or pretend to establish eternal truths 
regardless of practical observation. Why, then, 
should such nonsense be accepted without 
question in the sphere of economics ? 

When on occasion the classical economists 
talked sense, it seems to have been generally 
ignored. For example, Mill admitted the 
necessity for “‘ radically different conceptions 
of political economy, particularly in their prac- 
tical aspect,’’ if conditions should arise in which 
it would be necessary to consider ‘“* how a market 
can be created for produce, or how production 
can be limited to the capabilities of the market.” 
Now, it is precisely such conditions which have 
become outstanding features of industry in 
recent years. In peacetime they dominate our 
economic life. 

Turning to one of the most brilliant of modern 
capitalist economists, now Lord Keynes and a 
director of the Bank of England, I find that he, 
at least, is under no illusions about the views of 
his nineteenth-century predecessors. In his 


€! book “The General Theory of Employment, 


Interest, and Money,” he remarks that “‘ pro- 
fessional economists, after Malthus, were 
apparently unmoved by the lack of correspond- 
ence between the results of their theory and the 
facts of observation.” 

But Lord Keynes goes much farther. Thus 
he says: ‘ Interest to-day rewards no genuine 
sacrifice, any more than does the rent of land. 
The owner of capital can obtain interest because 
capital is searce, just as the owner of land can 
obtain rent because land is scarce.”” Private 
profit is also dependent on scarcity. If every- 
thing were as plentiful and generally accessible 
as air, private profit-making would be im- 
possible. 

This scarcity explanation of interest, &c., 
certainly seems to throw light on the modern 
paradox of poverty amidst potential plenty. 
In the nineteenth century both capital assets 
and consumption goods were relatively scarce. 
Large profits were made. Profits and increased 
production went hand in hand. This was the 
historic justification for capitalism. But as 
scientists and engineers increased our powers 
of production, the scarcity diminished, and 
ownership of the means of production became 
proportionately less profitable. This decline 
in the rate of profit was retarded for a time by 
growth of population and by the opening up of 
vast new markets abroad. Later came a rela- 
tive decline in population, also less extensive 
development of overseas markets, and much 
greater competition for such markets. Thus 
the rate of profit tended to decline faster than 
ever. And since profit, not production, is the 
fundamental aim of private enterprise, indus- 
trialists have sought to arrest the decline, not 








monger. It was natural for him, therefore, to 


in Britain was conducted by several hundred 
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only by high-pressure salesmanship, &c., but 
also by creating artificial scarcity. To this end 
they have restricted production and destroyed 
goods already produced. Everyone has heard 
of shipyards and cotton mills being dismantled, 
rubber production being restricted, and huge 
quantities of wheat, coffee, bananas, oranges, 
milk, &c., being destroyed or dumped into the 
sea. It is also well known that this scrapping 
of the results of scientific and engineering pro- 
gress has led to involuntary unemployment on a 
scale previously unknown. These conditions 
have been temporarily alleviated by the war. 
I would emphasise the word ‘ temporarily.” 

Restriction of production has been accom- 
panied by efforts to unload the risks of business 
—the bearing of which is supposed to be one of 
the justifications of private enterprise—on to 
the State (7.e., the general taxpayer) by means 
of monopolies, Government subsidies, tariffs, 
marketing schemes, and so on. Those who 
believe in complete freedom of private enter- 
prise seldom object to State intervention in 
industry so long as it benefits the receivers of 
profits and interest; which reminds me of 
Adam Smith’s famous but widely ignored 
remark that “‘ Civil government, so far as it is 
instituted for the security of property, is in 
reality instituted for the defence of the rich 
against the poor, or of those who have some 
property against those who have none at all.” 

Whether restricting production in the interest 
of the few at the expense of the many can be 
described as patriotic, depends, I suppose, on 
one’s definition of patriotism. It certainly 
involves planning. This, however, is poles 
asunder from planning as effected in the Soviet 
Union, where the objective is maximum pro- 
duction for community consumption. 

Hue P. Vow ies. 
Stonehouse, Glos., March 3Ist. 


HISTORIC ACCIDENTS AND DISASTERS 


Sm,—I think it will be agreed generally that 
your series of articles on “ Historic Accidents 
and Disasters” has proved of absorbing 
interest, both from their historic value and the 
style in which they are written. 

To those who have had association with the 
sea and the operation of ships, the ‘‘ City of 
Paris” accident, described in your issue of 
January 29th, 1943, is, of course, well known, 
but your description of the happenings and the 
illustrations give new and added interest to 
the matter. 

The suggestion is made in the article that 
the design of the low-pressure piston was the 
origin of the smash. This “sea cat with nine 
lives’ was re-engined after the mishap and 
followed a varied and adventurous career for 
thirty years. It would be most interesting to 
know what was done in the way of redesign of 
the engines. The thirty years of successful 
operation subsequent to the mishap indicates 
that the machinery installation must have been 
extremely sound and efficient. 

Can any of your readers contribute some 
information on this aspect ? 

G. H. Pavin. 

Rugby, March 26th. 


{It would appear that in the course of her 
life of thirty years or so, the “City of Paris ”— 
under one or other of her several names and 
ownerships—was on at least three occasions in 
the shipbuilders’ hands for repair, alteration, or 
reconditioning. 
described in our article, she was repaired at 
Birkenhead. After stranding on the Manacles 
she was repaired, reboilered, and modernised 
by Harland and Wolff in 1900-01, emerging 
with two instead of three funnels. She was 


further reconditioned after being paid off as a 
troopship at the end of the last war. We do not 


Following the 1890 mishap]: - - 


know what changes, if any, were made in the 
design. of her engines on these occasions, The 
original engines, except for the suggested weak- 
ness in the low-pressure piston, were of high- 
class quality, as judged by the standards of the 
times. Even that weakness would probably 
not have manifested itself had not the propeller 
shaft fractured.—Ep,, THE E.] 


LONDON 


Srr,—May I thank you for your fine leader 
in this week’s issue of THe ENGINEER, in 
spirited defence of London ? It will be grate- 
fully read by many—like myself—reluctant 
evacuees. though, as you truly say, the best 
defence of it is that it needs no defending, 
within its oft-criticised outward lineaments is 
another city, not made with hands, instantly 
recognised by all lovers of the freedom and good- 
will for which we are now fighting. Appealing 
to the “ all sorts’ that make a world, ‘‘ Live 
and Let Live ” is surely its motto. ‘‘ The best 
place in summer; the only place in winter,” 
as Dr. Johnson called it. ‘‘ He who is tired of 
London is tired of Life.” 

F. Horms. 

Kirkby Lonsdale, March 30th. 








Sixty Years Ago 





THE DyNAMITE PERIL 


In the spring of 1883 terrorists were active in 
London. Some five years previously an 
anonymous pamphlet, entitled “A Plot to 
Burn London ”’ had appeared. It described an 
imaginary attempt to initiate simultaneously a 
number of destructive fires in hotels, lodging- 
houses, and other buildings by evilly disposed 
visitors, who arrived carrying innocent-looking 
portmanteaux and left shortly afterwards. The 
portmanteaux were supposed to contain kettles 
filled with petroleum, which the conspirators, 
before departing, would set to boil over a spirit 
lamp. The object of the pamphlet was to bring 
home to the authorities and the public the 
dangerous inadequacy of London’s fire-fighting 
organisation in face of a number of simul- 
taneous outbreaks. The terrorists of 1883— 
Fenians and other malcontents—followed or 
tried to follow methods bearing a remarkable 
similarity to those described in the pamphlet. 
They sought to work, however, by explosion 
rather than by fire. They succeeded in produc- 
ing a not very destructive explosion at the 
offices of the Local Government Board, but 
their activities were checked when the police 
seized in Southampton Street, Strand, a box 
containing about 200]b. of home-made nitro- 
glycerine, which had been despatched from 
Birmingham. In our issue of April 13th, 1883, 
we published three separate articles on the 
subject. In one we described the nature of 
nitro-glycerine and showed how easily it could 
be made. Certain facts, a knowledge of which 
was essential to its successful production, were, 
however, suppressed for obvious reasons, In a 
second article we discussed the extent of the 
damage which the plotters might cause and 
the steps which had been hastily taken by the 
Government to curb their activities. In the 
third we described the means available for 
rendering seized hauls of nitro-glycerine innocu- 
ous. We argued that there were safer and 
more scientific methods than mixing it with 
sand and setting it alight on Woolwich Marshes. 
Strange, indeed, are the times in which 
we live to-day. Portmanteaux with contents 
more fiery than petroleum drop upon us from 
the skies. Nightly the citizens stand ready to 
deal with outbreaks of fire simultaneously at 
innumerable points. We have been made 
familiar with explosions in our midst and the 
disposal of undischarged packages of explosive 





have been reduced to a matter of routine. 





An Anglo-American “ Back- 
Loading” Plan 


THanks to carefully planned road movement 
control, the maximum use of the railways, the 
employment of commercial carriers for short 
hauls, and “back loading,” United States 
troops in Great Britain, it is stated by the office 
of the Chief of Transportation, Services of 
Supply, are effecting large savings in petrol, 
rubber, and maintenance materials. 

The policy of “* back loading,”’ alone, has been 
a definite savings factor. Instituted by. the 
Transportation Corps in January, this plan to 
date has saved well over 200,000 empty miles, 
which, translated into petrol requirements, 
means that 50,000 gallons could be set aside 
for other uses. With further development of 
this procedure, the Corps hopes to recapture 
an average of 100,000 empty miles each month. 
“* Back loading,” which simply means routing 
vehicles so that they will carry pay loads both 
to and from: their original destination, has 
been an established practice among commercia] 
carriers in the United States. It has been 
employed successfully by the British Army for 
the past two years; in 1942 it was estimated 
that 250,000 gallons of petrol and 200,000 Ib. 
of rubber went on the ‘Not used” report 
sheet. The operation itself is simple and 
efficient, and its effectiveness is vastly increased 
by the close co-operation between the British 
and American Armies. A potential lorry haul 
in excess of 25 miles must be reported to the 
regional road officer at the headquarters of the 
United States Army base section in which the 
move is to originate. Thereupon this officer 
informs the British military transport liaison 
officer, and both the information along to 
corresponding officers in the district in which 
the destination of the load is located. This 
means that an outgoing United States Army 
vehicle may pick up some British cargo if 
space permits, and then return with British or 
American loads, or both. ‘‘ Back loading ” 
is deemed economical, if the deviation from the 
return route does not exceed 20 per cent. of the 
total mileage. The establishment of lorry 
pools within the United States Army also is 
taking many lorries off the highways. For 
example, where formerly two units each sent a 
lorry to the quartermaster for rations, the pool 
so regulates traffic that each unit alternates on 
furnishing the lorry. A study of 100 lorry 
operations in one base section proved it was 
possible to immobilise twenty-five lorries and 
perform the same carrying. duties efficiently. 
Not even new vehicles escape the vigorous drive 
by the Army to make every mile count, Instead 
of being delivered empty to the unit motor 
pool, the new lorry is broken in immediately 
with a pay load designated for some unit or 
depét along the route to be covered. 





Tae Most NortHern PireLine.—Reports from 
British Columbia indicate that work is progressing 
on an oil pipeline which will stretch from the great 
Mackenzie River Valley, in the Arctic Circle, to 
either Whitehorse or Mayo, in the Yukon Territory. 
Fort Norman has been producing oil for a number 
of years, but lack of a. large market prevented 
extensive operations. The value of the pipeline 
lies in the fact that oil piped almost to Alaska would 
eliminate the long haul from California and would 
make possible a close supply base for Allied war 
operations in the Aleutian Islands. 


Canapa Utriiseg irs Aspestos.—The pro- 
duction of finished asbestos commodities from the 
raw’ material found in abundance in Canada is 
increasing. One of the earliest, and now one of the 
biggest, centres is known as the Jeffery asbestos 
mine. As a matter of historical record, the farm- 
land upon which the richest Jeffery asbestos 
deposits were found was once offered for sale as 
pasture land for a sum of 60 dollars—and turned 
down by every prospective buyer! The mine at 
Asbestos is operated on the “ open cut ” or quarry- 
ing principle. Seen from the air or mine Fe been it 
is a huge open pit, no less than 3500ft. wide and 
down to a depth of 350ft. below the hilltop pasture, 
where mining was first begun. A good proportion 
of the fibre is manufactured in a modern factory 
adjoining the mine into products of hundreds of 
uses, many of them essential to our Fighting Services 
and war industries. 
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Repair of Broken Drills 


ACCOMPANYING engravings illustrate the 
methods used by the L.M.S. Railway Company 
for the repair of broken drills by welding. 
Essentially the method is to weld the drills by 
the Metrovick atomic hydrogen arc, and to 
employ a special jig to hold the broken parts in 
perfect alignment during welding. Fig. 1 shows 





FiG. 1—WELDING APPARATUS FOR DRILLs 


the welding apparatus,‘ with the jig that is 
used for the smaller size drills. The jig consists 
of a bed-plate carrying two headstocks, one being 
fixed and the other movable. Each headstock 
carries a self-centring chuck of the collet type. 
The headstocks can be set at any distance 





eT ee 














FIG. 3—-STAGES IN REPAIR OF BROKEN DRILL 


apart to suit the length of the job and on 
tightening up the self-centring chucks the two 
portions of the broken drill are held in perfect 
alignment. Extra large size drills, which only 
occasionally need to be dealt with, are held in 
alignment by V blocks, as shown in Fig. 4. 
Fig. 3 shows broken drills before and after 











treatment. On the left is shown a broken drill, 
while the next drill thas had the ends ground 
away to give a V groove to be filled up with 
weld metal, the number of runs depending on 
the size of the drill. The third from. the left 
has been welded. After welding is completed, 
the drills are annealed at 65 deg. Cent., which 
relieves any contraction strain left in the weld, 
but is not sufficiently hot to soften a drill of 
high-speed steel, so that no further heat treat- 
ment is necessary. The fourth is a finished drill 


with the welded portion ground to the correct 
size. Fig. 2 shows the operation of welding in 
progress. The filler rod is an ordinary bare 
wire of high carbon steel, and the essential 
principle of the process is that the atmosphere 
of hydrogen shields the molten metal while it 
is being deposited, and prevents oxidisation. 
It should be noted that while the broken drills 
shown in Fig. 3 are broken through the shank, 
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FiG- 4—BROKEN DRILL ON “V"’ BLOCKS 


it is also the practice to weld up drills which 
have been broken through the fluted portion 
and as a matter of fact the drill which is shown 
being repaired in Figs. 1 and 2 is broken in this 
portion. 








Plastic Treatment for Porous 
Castings 
A vrocess for the treatment of porous 
castings has been thoroughly tested by 
Commercial Structures, Ltd., and is now in 
operation at the company’s works in 
collaboration with Bakelite, Ltd., of 18, 
Grosvenor Gardens, 8.W.1. The method is 
stated to be capable of rendering serviceable a 











very large percentage of porous castings, which 
hitherto would have been returned to'the melting 
pot. The process consists of subjecting the 
castings to a treatment with bakelite sealing 
solution under. moderate .pressure.in order to 
ensure that all pores are sealed with the solution. 
The castings are then given a controlled heat 
treatment in an oven and, after cooling, are 
tested to the specified test pressure, The 
bakelite within the pores of the metal is 
insoluble in water, petrol, oil, aleohol, and other 





FIG, 2—WELDING BROKEN DRILL 


solvents. It resists steam even at high tempera- 
tures. In cases of severe porosity it may be 
necessary to apply a second complete treatment. 
After treatment, test pressures can often be 
applied and maintained up to 8000Ib. per 
square inch upon castings which are strong 
enough. The treatment is reported to be 
equaily applicable to ferrous and non-ferrous 
metals, including the light metal alloys. 

In order to help the country’s war effort, 
Commercial Structures, Ltd., are prepared to 
demonstrate the process to interested firms, to 
instruct their staff, and, if necessary, to treat 
castings within the limiting capacity of the 
company’s plant. 

The casting to be treated should be reasonably 
clean and free from patches of moulding sand. 
It is blanked off at the various openings so as 
to form a closed vessel, provision, however, 
being made for the reception of the connection 
to the high-pressure pumping system. The 
bakelite sealing solution is then pumped into 
the casting interior under a pressure of 50 lb. 
to 600 lb. per square inch, depending on the 
strength and future duty of the casting. The 
object of this pressure is to force the bakelite 
fluid well into all pores and interstices. The 
pressure is maintained on the fluid in the 
casting until the fluid has permeated and filled 
up the pores. If the casting is slightly porous 
sweating will occur on the external surfaces, 
whilst if badly porous the fluid may come 
through in the form of fine spray. Two grades 
of bakelite sealing solution are available to 
meet various conditions: a clear fluid for fine 
porosity and a solution containing a filler for 
porosity of a severer character. The process is 
carried out at normal atmospheric temperature. 
The subsequent heat treatment temperature is 
kept fairly constant and below 100 deg. Cent. 
until the solvents have evaporated from the 
fluid when the temperature is raised for another 
definite period of time and finally raised to the 
finishing temperature value for a definite period. 
The heat treatment lasts for approximately 
three hours. 
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DIESEL CARGO SHIPS OF BRITAIN’S MERCHANT FLEET 


(For description see page 275, April 2nd) 






























































10,300- TON DEADWEIGHT TWIN-SCREW FAST CARGO LINER, 10,300-TON DEADWEIGHT CARGO VESSEL, 13,400-TON 
DEADWEIGHT FAST REFRIGERATED CARGO LINER, AND 10,300- TON DEADWEIGHT CARGO VESSEL 
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SPECIAL TYPES OF BRITAIN’S MERCHANT FLEET 


(For description see page 275, April 2nd) 
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140-TON DEADWEIGHT FERRY, 11,000-TON DEADWEIGHT STEAM REFRIGERATED CARGO LINER, 4700-TON DEADWEIGHT 
CRAFT FOR HEAVY LIFTS, AND 10,300-TON DEADWEIGHT DIESEL CARGO LINER FITTED FOR TROOPING 
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South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, January 2nd. 


War Industries in the Union 

The Director-General of War Supplies, 
Dr. H. J. van der Bijl, in reviewing the pro- 
duction of war supplies in this country in the 
past three years, has just said: ‘“‘ We have 
emerged with a record of -which South #‘rica 
can be proud.” He enumerated some of South 
Africa’s major technical production achieve- 
ments in 1942,as follows :— 

A fairly heavy programme of field gun pro- 
duction has been completed, and a new pro- 
gramme embarked upon. A number of 
2-pounder anti-tank guns have been delivered, 
and the new 6-pounder programme has reached 
the stage where the first ordnances have been 
proofed and accepted. The shell output is 
being maintained at the highest level yet 
achieved. 

Small arms ammunition output is 250 per 
cent. higher than twelve months ago, and the 
variety of ammunition includes armour-piercing 
bullets of different calibres. Plant for the 
manufacture of parts is being expanded and 
the output includes rifle barrels. Design of 
armoured fighting vehicles has been improved 
and, besides @ very large output for South 
Africa’s own needs, a big order for the British 
Army has been undertaken. Though a change 
over to new models caused difficulties, a high 
average output is being maintained. Aircraft 
bombs have been produced in greater number 
and weight than ever before, and particularly 
good results have been achieved in the pro- 
duction of 11}-Ib. practice bombs. The 1943 
programme in high-explosive bombs is consider- 
ably in excess of previous years. 

The steel industry in Pretoria has doubled its 
ingot capacity and has developed a number of 
special steels of which it can be justly proud. 
A monthly output of 40 tons of replacement 
parts for tanks and guns has been built up, and 
South Africa has fulfilled her undertaking to 
make the Union the repair shop for the Middle 
East Armies. Some first-class research work 
by South African engineers has been completed 
and translated into production of very vital 
scientific equipment. The diversified outputs 
for the Army include welding equipments, large 
electric motors and transformers, aeroplane 
hangars, and water purification plants. The 
consumption of steel alone is estimated at 
150,000 tons for the coming year for this work, 
and for this the Union is forced to rely largely 
on importations from the United States. 

Mechanising the South African Army called 
for more than 30,000 vehicles of over eighty 
different designs, and of these, more than 
25,000 were fitted with bodies designed and 
built. in the Union. 

In other fields of production Army blankets 
in excess of 2,000,000 a year are being delivered 
at remarkably low cost; 15,000,000 yards of 
cloth a year are consumed to make approxi- 
mately 5,000,000 garments for the Union 
Forces, Royal Navy, and the Royal Air Force. 
Local factories now produce 10,000 sun helmets 
a month, also millions of undergarments. The 
Army boot and shoe programme, now at the 


peak of delivery, is consuming 52,000 South|y 


African tanned hides a month. The monthly 
average output is more than 400,000 pairs of 
boots and shoes, and this effort is of the greatest 
value in the supply scheme of the Armies 
operating in North Africa and the East. The 
Union’s food industry supplies about 500 tons 
of canned meat and vegetable rations a month, 
in addition to very large quantities of jam, 
preserves, and other foodstuffs for men in the 
North. A new e calling for the 
delivery of 6,000,000Ib. weight of Army 
biscuits is now under way. The Defence Depart- 
ment has also purchased very large quantities 
of fruit and dried fruit. 

Shortages of raw materials have still to be 
faced. Rubber, tin, and steel are among them, 
and South Africa’s fulfilment of her own 
demands and those of the Eastern Group 





Supply Council is still dependent upon importa- 
tions to a large extent. 

In the past three years the value of orders 
placed, including those on behalf of the British 
and other Allied Governments, exceeds 
£100,000,000, by far the greater. portion of 
which has been expended in the Union. The 
total includes the cost of machinery and plant 
installed, which will remain as assets of great 
value in our post-war development. 


Union’s Stake in Gold Mines 

Points of wide interest to the national 
stake in the gold mining industry and in the 
industry’s war effort were contained in the 
address of Mr. G. H. Beatty at the annual meet- 
ing of the Johannesburg Consolidated Invest- 
ment Company in Johannesburg. Taking all 
charges levied by the State into consideration— 
they embraced lease payments, claim licences, 
gold realisation charges, income tax, and special 
contributions—Mr. Beatty showed that of the 
industry’s profit for the first half of this year of 
rather more than 20 million pounds, the State 
took 14 millions, a rate which worked out at 
over 68 per cent. Those figures, he said, would 
surely indicate to anyone interested in the 
welfare of South Africa, whatever their point 
of view, that the people of the Union have a 
very much larger stake directly in the industry 
than the actual shareholder. The indirect 
value of the industry to the State was, of course, 
far greater than the direct interest. For every 
individual and native employed in 
the industry at least nine others were indirectly, 
but nevertheless totally, dependent on it—in 
all,-say, four millions, The industry had done 
everything possible to assist in the war effort 
by the release of men to join the Forces, in the 
manufacture of munitions, and in other ways. 


Tin Reef Discovery 

A new company has begun mining a 
tin reef discovered in the district of Manica and 
Sofala, about 100 miles from Beira, on the main 
road to Southern Rhodesia. The reef has 
already been opened up, and in places it is 
reported the alluvial soil has been found to 
contain up to 7 per cent. of cassiterite. The 
cassiterite is being smelted in Bulawayo, and 
arrangements are being made to work the mine 
twenty-four hours a day. Equipment has been 
installed to treat alluvial deposits, and the com- 
pany expects shortly to go into full production. 


Gold Output 

The declaration of 1,225,440 oz. (fine 
gold) for November brings the Union gold pro- 
duction for the eleven months of this year to 
13,011,383 oz., a decrease of 165,125 0z. Com- 
pared with November, 1941, the November out- 
put shows a decline of 65,949 0z. Up to the 
end of August the year’s production was ahead 
of the 1941 figure, but there has since been a 
marked fall with the accentuation of wartime 
difficulties. Nevertheless, there is every pro- 
spect that the yield for the year will exceed 
14,000,000 oz., though falling substantially 
short of the 1941 total of 14,386,261 0z. The 
deficit for the year is expected to be about 
300,000 oz. 


Union Revenue 
Revenue for the eight months, April- 
November, totalled £50,041,475, or £7,689,725 
more than for the corresponding period of last 
ear. Expenditure for the eight months 
totalled £65,285,865, compared with £43,488,036 


for the corresponding period of 1941. The 
Minister of Finance has just stated that in 


three years the Union’s expenditure on defence | acety’ 


has risen from £2,000,000 to £80,000,000 for the 
current financial year. 


8.A. Fish Oil Industry 

The production of fish liver oils is 
one of the most important of a number of new 
industries which have arisen in South Africa 
since the outbreak of the war. Three factories 
have been opened in the Cape, all of which are 
now producing from fish livers high-grade oil 
capable of being used for medicinal and other 
purposes. Already the output of these factories 
exceeds the requirements of South Africa, and 
& promising export trade has begun. Wartime 


conditions have out off most. of the supplies of 
fish liver oils to the Union, and the development 
of its own industry at the present time is most 
opportune. Nowadays cod liver oil is largely 
supplanted by much more potent oils, such as 
halibut. liver oil... The livers of certain South 
African marine fishes are far more potent in 
vitamins A and B than cod liver oil. 


Pretoria Short of Water 

Pretoria is short of water and wartime 
developments and the consequent increase in 
consumption ate the principal reasons. This 
year the increase in demand is well over 
1,000,000 gallons a day and the consumption is 
about ten times as much as in 1937. It is, how- 
ever, confidently expected that an increase of 
1,000,000 gallons a day will be available by 
September next. In the meantime the City 
Council is negotiating with the Rand Water 
Board in order to obtain a supply from that 
source, which will offer a final solution of 
Pretoria’s water problem. The negotiations are 
expected to reach finality in the near future. 
It is unfortunate that water from the Vaal 
River will not be available until after the war. 
There is an enormous quantity to be obtained 
from this source, but it is impossible under 
present conditions to obtain the powerful 
pumps required to raise the water to the 
required height or to secure the pipes which the 
operations would call for. 


New Electrical Enterprise 


Among the many new industries now 
being ion gan in South Africa to cope with 
demands problems directly connected with 
the war, there is a new one at the Cape the 
activities of which have only been made possible 
because the Union Electricity Supply Com- 
mission has sufficient reserves of electrical 
power to supply the necessary current. The 
new factory is established primarily for the 
purpose of manufacturing hospital equipment 
and appliances, with emphasis on electrically 
operated items, such as sterilisers, food wagons, 
urns, and so on. At the moment the manu- 
facturing resources of the concern are being 
concentrated on the production of operating 
tables, hospital beds, many types of sterilisers, 
and other operating theatre requirements on 
order from the Defence Department. The 
plant, the staff of highly skilled workers, and 
machinery installed can, however, at any time 
switch over from the production of hospital 
war supplies to the manufacture of many of the 
domestic electrical appliances and equipment 
which have during the last twelve years ¢reated 
new standards of living, comfort, and con- 
venience in thousands of moderate-income 
South African homes. : 


‘ 








Flame Cutting of Armour Plate 


THERE have just been issued by the Ministry 
of Supply, Department of Tank Design, Shell- 
Mex House, London, two _ bulletins—Nos. 
1M/B/201A and 1M/B/202  respectively— 
both dealing with the flame cutting of armour 
plate. Both publications are fully illustrated 
and are intended for the guidance of industry. 
The first, which deals with ‘“‘ Oxy-Acetylene 
Machine Cutting of Rolled Armour Plate,” 
includes macro and micrographs to illustrate 
the metallurgical effects of correct and in¢orrect 
use of the machine, and contains a valuable 
table of recommended conditions for the oxy- 
lene cutting of armour plate. The con- 
dition of the steel to be cut, the equipment and 
nozzles to be used, gas pressure, &c., are all 
discussed, and it is stated that in cutting 
square edges a tolerance of +-1/,,in. can be main- 
tained when cutting plates up to 14 mm. thick- 
ness and of + 4in. when cutting heavier plate. 
Such tolerances cannot always be obtained in 
bevel cutting, as any slight change in the bevel 
of the plate or the nozzle will cause additional 
errors. A suitable tolerance for the angle of 
bevel is 2} deg. 

The other bulletin is more lengthy, and is 
entitled. “Machine Flame Cutting of Rolled 





Armour Plate.’’’ Amongst» other matters, it 
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deals with acetylene generating plant, several 
varieties of which are described, alternative 
fuel gases, and modified nozzle design following 
upon their use, templets and manufacturing 
procedure, the salvage of flame-cut plate, and 
recent developments in new t of flame- 
cutting machines. Tables are printed giving 
the recommended conditions for cutting armour 
plate with oxy-acetylene and with oxy-propane 
or oxy-coal gas flames. In a drawing, which 
we reproduce, the design of a new form of 
acetylene nozzle, suitable for cutting armour 
plate and intended to break up the scale and 
eliminate flashback, is illustrated. The nozzle 
has been evolved by the Department of Tank 
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Oxy - ACETYLENE CUTTING NOZZLE 


Design in tlose collaboration with industry. 
Its main feature is a number of fine holes 
drilled through the solid body around the 
periphery of the cutting orifice. Length and 
spacing of these holes are the determining 
factor in preventing flashback. The holes are 
set at an angle to the centre line of the nozzle 
in order to concentrate the preheating flame 
on the line of cut. The nozzle, it is stated, has 
been used for cutting armour plate up to 4}in. 
thick, and has given satisfactory results on 
both square and bevel cuts. 








Increasing Locomotive Service 


Witn the heavy war traffic on American 
railways and the difficulty in obtaining new 
locomotives, special attention is being given to 
getting more service out of each engine. One 
means is the introduction of longer runs and 
increased mileage before shop overhauling. 
There is steady development in the method of 
running an engine over two or more engine- 
crew districts. Running repairs may be made 
promptly at an intermediate point, the engine 
then proceeding with the same train or taking 
on the next train. Heavy repairs at the shops 
are made after mileages of 1500 to 1800 miles 
for freight engines and 500 to 800 for passenger 
engines. It is now common practice for steam 
locomotives to make runs covering at least two 
engine-crew districts, these runs being so 
arranged as to give maximum utilisation for 
the service handled, and consistent with the 
location of terminals having shops for heavy 
repairs. This system requires expediting the 
maintenance work at intermediate points. 
Much time is saved by servicing the engine at 
one point, having inspection pit and facilities 
for supplying fuel, water, sand, and fire clean- 
ing, instead of moving it to three or four 
places. In this way the time of servicing has 
been reduced from 30 min. to 10 min. Shop 
work has also been expedited by @ second eight- 
hour shift, on which the gang attends specially 
to such work as is delaying progress in getting 
the engine ready. In some cases engines on 
long runs have averaged 6160 miles per month 
in freight service, with a maximum of 10,390 
miles, and an average of 9930 miles for passen- 
ger service. Where boilers used to be washed 
out aftér 500 miles, the distance has been 
increased considerably by the more effective 
treatment of the water available. For 1943 it 


Fibre Rope-making* 
By H. W. DICKINSON 


In common parlance, a rope is taken to mean 
@ stout, flexible tenacious appliance of consider- 
able length, made of material of animal or 
vegetable origin, and used for many purposes, 
eg., binding, carrying, lifting, and i 
objects. Within the last hundred years the 
range of materials has been greatly enlarged, 
and now includes those of mineral origin. 

The object of the rope-maker is to combine 
as mouch of the strengths of a number of hairs, 
fibres, or wires as possible. Taking the case of 
fibres, this can be done obviously by placing 
them parallel and parcelling them at intervals, 
but the length is limited by the length of the 
staple of the fibre, so that the result is of limited 
application and of little utility. It is known to 
seamen as selvagee rope. To attain greater 
length, the fibres must be combined in such a 
way that the strength of the individual fibre 
shall be insufficient to overcome the friction 
occasioned by entanglement with other fibres, 
but will rather break. The method of twisting 
the fibres into @ yarn is found to effect this 
end, with the reservation that if the twisting 
be carried too far ultimately the yarn will have 
no strength left and will itself break. Hence 
the first fundamental principle in rope-making 
is that all twisting beyond what is needed to 
prevent the fibres drawing out without break- 
ing diminishes the strength of the cordage and 
is to be avoided. Under the best conditions 
the individual fibre in a rope only sustains about 
70 per cent. of the load that the same fibre will 
sustain by itself. 


PREHISTORIC ROPE-MAKING 


Since appliances of a cord or rope-like nature, 
made of raw hide, animal hair, or vegetable 
fibre, plaited or twisted, were needed for fishing 
and for the capture of wild animals during the 
hunting stage of man’s development, we can 
assume that cordage had its origin prior even 
to paleolithic times. This assumption is 
supported by the fact that such appliances are 
found to have been in use in the earliest civilisa- 
tions and are still in use by primitive races. 
When the knowledge was acquired that fibres 
of the length found in Nature could be bundled 
together or intertwisted to form a yarn without 
limit as to length and capable of sustaining a 
pull, must remain unsolved. Authorities 
believe that the earliest method of forming a 
yatn was by rolling fibres together between 
thumb and fingers or between the palms of the 
hands. We do know that rolling fibres on the 
thigh to effect twisting and joining the short 
lengths so produced is practised by almost all 
primitive tribes. Naturally the twist given is 
right-handed ; when mankind advanced to the 
art of spinning by distaff and whorl, such 
direction of twist would naturally persist. We 
are left to suppose that the kindred crafts of 
spinning, weaving, basket-making, and rope- 
making were developed part passu. 

Owing to the elasticity of the fibres, yarn 
made from them has a great tendency to 
untwist. ‘To get over this difficulty a yarn spun 
right-handed (as is usual) must be ‘“ doubled ” 
with one or more like yarns by twisting them 
together to the reverse hand ; a simple experi- 
ment will prove this. It is action and reaction 
that ensures stability of the yarn. The building 
up of yarns right-handed into strands and 
strands left-handed into ropes is the basis of the 
art. It is a matter for speculation, so remote is 
the art of rope-making in point of time, how and 
when the principle of alternate right and left- 
hand twisting was found out and put into 
practice. What we can say is that the impress 
of such cord was used as an ornament on pottery. 
of 2500 B.c. « 


ROPE-MAKING IN HisroricaL TIMES 


The application of sails for ships about 
3000 B.c. in the Mediterranean area called for 
rigging, and this stage could have been reached 
only after much inventiveness and skill had 





* From a paper entitled “A Condensed History of 





is estimated that the freight traffic will increase 
15 per cent. and will require 1000 new engines. 


read in London on 13th January, 1943. 


Rope-making,” written for the Newcomen Society and 


been devoted to rope-making, splicing, and the 
use of blocks. 

Putting aside speculation, some knowledge 
is derived from cordage that has been found in 
the course of excavation. The earliest fragment 
so far known to be ed dates from the 
Badarian or the pre-dynastic period in Egypt. 
It is not to be assumed that the knowledge of 
tope-making originated there, but merely that 
the climatic conditions have favoured preserva- 
tion. This cord is of flax fibre composed of 
two right-hand yarns twisted together left- 
handedly, which shows that the fundamental 
technique of rope-making was well known by 
this time. - The spinning of individual yarns 
of flax by the distaff and whorl was already 
known. Rope of the 6th Dynasty, composed 
of halfa grass possibly, has been found. It is 
known that such fibre, and more particularly 
that of the date palm, was employed for rope- 
making in ancient Egypt and is even employed 
at the present day. A number of specimens 
of string of the 18th Dynasty, examined b 
Mr. Lucas, were found to be of flax. Bot 
Theophrastus (IV, 8, 4) and Pliny (‘ Nat. 
Hist.,” LXIII, 22), confirm that the Egyptians 
used fibre for rope, but no specimen 
has so far been found. 

Fortunately, for our inquiry, rope-making 
scenes are depicted on some Egyptian tombs. 
The earliest representation so far found is on a 
tomb of the 5th Dynasty at Thebes. A man 
and a boy are depicted and the inscription is : 
“ Twisting ropes of boat building ’’; the repre- 
sentation is not abundantly clear, as detail is 
lacking, but it can be interpreted by collation 
with other available material with which it 
agrees as far as it goes. The same remark applies 
to @ similar scene on another painting at 
Saqqareh, Thebes, of the 6th Dynasty ; in this 
case again some detail appears to have been 
omitted by the artist. We assume that, in both 
the above cases, papyrus fibre was used. The 
clearest representation of rope-making that has 
been found is on a wall painting in another tomb 
at Thebes of the 18th Dynasty. This and the 
foregoing mutually elucidate and amplify each 
other ; moreover, the picture satisfies us that 
the technique represented had not undergone 
any change in the interval. In the background, 
papyrus reeds are seen growing; on the wall, 
reading upwards, are depicted a knife or 
matchet to cut the reeds ; a mallet for beating 
the papyrus stems; two whirling tools, each 
consisting of a handle to which is shackled a 
stick with a weight on the end to give 
momentum; two rods or marlinspikes; a 
bundle of papyrus reeds and four coils of 
finished rope. The figure on the right walking 
forward is twisting (query right-handedly) two 
te right-handed yarns or strands by 
means of the whirling tools, one held in either 
hand. The middle figure, seated, holds a 
marlinspike between the strands against a 
similar spike stuck into the ground (this is 
obscure, as this part of the painting is damaged). 
The figure on the left, walking backwards, is 
twisting the strands, apparently  right- 
handedly, into a rope.. (He should be doing it 
left-handedly, but this is possibly a slip on the 
part of the artist.) 


Frspre Rope-MAKING In Recent TIMES 


Spinning the Yarn—tIn 1393 we have 
representation of the first stage in rope-making 
—that of spinning the yarn—taken from the 
Mandelsches Portrat Buch in Nuremberg. So 
little difference from what was practised for the 
next five hundred years in Europe is shown that 
this may serve as & text for a fairly full descrip- 
tion of the art during the period indicated, 
supplemented by personal observation of a rope- 
walk still working as in the old way. In the 
first place, the fibre of hemp (Cannabis sativa) 
had been found by long experience to be the 
most suitable fibre then known for cordage. 
After harvesting, the hemp is prepared by 
“retting,” t.e., prolonged soaking in water to 
promote fermentation and convert the mucilage 
of the fibre into soluble substances, then drying, 
breaking and hackling to remove the tow and 
lay the fibres as far as possible parallel to one 
another. The fibre is smooth, but the staple is 
long—3ft. ordinarily and in some varieties of 





hemp three times as much—hence the necessary 
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amount of twist to be put into the yarn is not 
great. The spinner wraps the bundle of pre- 
pared fibre round his waist, with the ends 
brought to the front; he pulls out the proper 
number of fibres, twists them between thumb 
and forefinger, and attaches this part to the hook 
of a “whirl” rotated by multiplying belting 
from a wheel driven by an assistant. The twist 
is right-handed and this probably arises from 
the natural tendency to twist in that direction 
seeing that the right hand is employed, or it 
may be a legacy from the remote past, as 
suggested above. Pulling out more fibres, he 
walks backwards along the ‘“‘ rope-ground ”’ or 
‘‘ rope-walk,” which may be as much as a 
quarter of a mile long, to accommodate what 
subsequently became the standard length of 
rope, viz., 120 fathoms. The feed of the fibre 
and the motion of the whirl are kept in correla- 
tion, the art of the spinner being to feed the 
fibres with the right hand while he smoothes 
them to a sliver with a piece of coarse cloth or 
flannel held in the left. Arrived at the end of 
the rope-walk, a second spinner repeats what 
the first has done. The yarn is taken from the 
whirl, given to an assistant, who attaches it to 
a reel and winds it on, the first spinner advancing 
part passu, keeping the yarn from untwisting, 
which it has a tendency to do. The yarn of the 
second spinner is joined to that of the first, 
reeled up, and so on. 

The next process is the important one of 
warping or stretching by main force the yarns 
supported on posts at intervals along the rope- 
walk, until each yarn sustains the same pull. 

An intermediate stage, when such is needed, 
is that of tarring the yarn. The latter is taken 
in hanks, or reeled off, and drawn through a 
bath of Stockholm tar, maintained at a tempera- 
ture between boiling point and 230 deg. Fah.; 
the superfluous tar is removed by squeezing the 
yarn between adjustable rollers, a method which 
has replaced squeezing through a hole in a 
board with spongy oakum round the hole. The 
quantity of tar left in the yarn depends on the 
duty that the rope will eventually have to 
subserve. Tarring yarn reduces its strength, and 
such loss increases with storage. Duhamel 
(1700-81), in experiments on ropes—the earliest 
we have come across—3in. diameter, made in 
1741-9 at Rochefort, showed that the strength 
in tension of tarred rope was from 71 to 75 per 
cent. of that of white rope; furthermore, as 
might be expected, superficially tarred rope is 
stronger than that tarred throughout. He con- 
cluded also that, as compared with that of 
tarred cordage, white cordage in continuous 
service is one-third more durable, retains its 
strength better when kept in storage, resists 
ordinary damage from weather longer. In 
other words, tarring is advantageous in situa- 
tions where cordage is wet and dry alternately. 

It has been found since that tarred rope loses 
its strength more quickly than white in cold 
climates. 

Laying the Rope.—The concluding part of 
rope-making consists in “laying,” %4.e., com- 
bining yarns into strands and strands into 
hawsers and cables, the principles of stretching 
the component parts and reversing the “‘ han 
of the twist at each stage being essential. 
Laying is effected by bunching together the 
ends of the components and twisting them on 
a single hook while the components at their 
other ends are separately attached to con- 
tiguous hooks, separately rotated in a framing ; 
care is taken that the components receive at 
these ends as much twist (or a trifle more, 
known as ‘“‘ forehard ’’) as is taken out of them 
by the single hook. Uniformity in twisting the 
components together is ensured by a “ lay-top 
—a conical plug of wood with three lengthwise 
semi-circular’ grooves—squeezed along as the 
closing proceeds. When this essential appliance 
was invented we have not ascertained, but in 
embryo it was in use, as we have seen, in ancient 
Egypt. In the heavier cordages the top itself 
has to be supported by a “top-cart.” With 


hawsers and cables the stretching and laying 
were most laborious, needing the united strength 
of seventy to eighty men. It was proposed by 
George Sorocold, the well-known waterworks 
engineer, as early as 1704 (Patent, January Ist, 


Benjamin Seymour (July 3rd, No. 1442), but 
the latter remained the usual practice till the 
end of the eighteenth century. To support the 
components, a sledge or carriage with weights 
to retard it was used, advancing pari passu as 
the finished co by twisting became 
shorter. By the end of the eighteenth century, 
in the minds of far-seeing rope-makers, the 
limit of application of animal power of any 
kind had been reached, and the application of 
the new rotative steam engine appeared 
inevitable. 

Spurt in Progress.—Then it was that an out- 
burst of invention occurred such as had not been 
known previously, nor has such a one occurred 
since. Several ‘contributory causes may be 
adduced ; the increase of both coastwise and 
deep-sea shipping led to the springing up of 
shipbuilding yards in hundreds of places around 
the coasts of Great Britain, and to a conse- 
quential increase in the demand for rope ; the 
size of vessels increased and with it that of the 
cordage needed, e.g., the cables of a man-of-war 
are stated to have been 18in. to 24in. circum- 
ference and are said to have weighed 4 to 7} 
tons per 120 fathoms ; the outfit of cordage for 
@ sailing vessel of 1300 tons in 1860 was esti- 
mated to weigh 186 tons. The outburst of 
invention may be said to have started in 1792 
with the outstanding and basic invention of the 
“* Cordelier,” patented May 15th, No. 1876, by 
the Rev. Edmund Cartwright, D.D. (1743-1823), 
well known for his introduction of the power 
loom for weaving. This machine he “ reduced 
to practice in his mill at Doncaster,”’ which 
would mean the year 1786, or perhaps a year 
or two later. As explained above, to make a 
strand from yarns, as much twist has to be put 
into them individually as is taken out by the 
stranding. This is effected automatically in 
the cordelier by epicyclic gearing. The spools 
of yarn are supported in a rotatable frame ; on 
the axis of each spool is a toothed wheel, gearing 
through an idle wheel, with a corresponding 
toothed wheel on the axis of the frame. The 
toothed wheel on the spool is the same diameter 
as the wheel on the axis, and therefore as the 
frame is rotated the spool remains stationary 
relative to the axis. By altering the diameters 
of the two. wheels the spools may be made to 
overtake or else lag behind the revolutions of 
the axis and thus put in or leave out twist as 
desired ; uniformity in laying is thus ensured. 
The mechanism is obviously applicable to 
succeeding stages in the process, e.g., in making 
hawsers from strands and cables from hawsers. 
Cartwright communicated his invention to 
friends, among them Robert Fulton, who had 
ascheme, albeit inferior, of hisown. We have 
not learnt .whether Cartwright derived any 
benefit from his invention, but it soon became 
part of everyday practice. 

Another inventor was Captain John Daniel 
Belfour, of Elsinore, Denmark, who patented 
in 1793 (March 16th, No. 1939) “‘ machinery 
for making all kinds of cordage,” in 1798 
(May 3rd, No. 2223), and again in 1799 (April 
3rd, No. 2313). His machinery was adopted 
in Deptford Dockyard, but was not of superior 


>| merit, and it was superseded by that of Joseph 


Huddart (1741-1816), who was the outstanding 
inventor of this period. Huddart, while Captain 
of an East Indiaman in the service of the 
Honourable East India Company, had been 
struck about 1780 by the frequent breakages of 
ships’ cables, and found that this was due to the 
outer yarns in the strands taking most of the 
pull, while the inner yarns took scarcely any 
strain. In pondering over a remedy for this, 
eventually in 1793, after retiring from the 


»|service, he patented (April 25th, No. 1952) 


the means of carrying into effect the principles 
he had arrived at, which were these :— 


(1) To keep the yarns separate from ‘each 
other and to draw them from bobbins revolving 
upon pins, so as to maintain the twist while the 
strand is being formed. 

(2) To pass the yarns through a register 
which divides them by circular concave shells 
with holes for each yara, the position being con- 
formable to the distance from the centre of the 
strand and the angle which the yarns make with 
a line parallel to it, which gives them the proper 


strands and preserving the cylindrical contour 
of its surface. 

(4) To use a gauge for determining the angle 
which the yarns in the outside shell make with 
@ line parallel to the centre of the strand when 
registered ; ; since the relative lengths of the 
yarns in the strand are determined by the angle 
made by the yarns in the shell. 

(5) To harden the strand and thereby increase 
the angle in the outside shell which compen- 
sates for the stretching of the yarns and the 
compression of the strands. 

Some seven years passed, during which time 
he made experiments at Maryport, Cumberland, 
and satisfied himself that his ideas were sound. 
He offered his invention to the Honourable 
East India Company, but it was relegated by 
them tothe manufacturers whom they employed, 
for the latter to take up. They, however, were 
wedded to the old methods, and did not want 
to change, so declined the offer. The inventions 
were then offered to the Admiralty, with like 
effect. Disheartened, it seemed as if the inven- 
tions would languish had it not been that his 
friends, Charles H. Turner, William Cotton, 
John Woolmore, and Money Wigram, came 
forward and put up funds to enable Huddart 
to design and construct a machine which he 
erected in @ factory established at Limehouse. 
On this design he expended great pains; in 
the early part of 1800 the machinery was 
ready, and the first cordage was made by it. 
Further, in 1799 Huddart patented (August 
20th, No. 2339) a means of registering the 
strands at a short length from the tube and 
winding up the rope as made, thus preserving a 
uniformity of twist or angle of formation which 
could never be ensured when the twist was put 
into the strands on the ground, i.e., from end 
to end, perhaps 300 yards in length in an elastic 
body such as hemp. This was of great prac- 
tical utility besides enabling rope-making to be 
carried on successfully in a restricted space. 
His machinery was supplied to Deptford Dock- 
yard, and remained in use till 1855, when it was 
scrapped. 

The manufactory at Limehouse supplied 
large quantities of rope to H.M. dockyards 
and shipyards generally, and elicited most satis- 
factory reports. A MS. note in the copy of the 
** Reports ” in the Patent Office Library states 
that a Huddart rope, 7-4in. circumference, of 
ninety-eight yarns in a strand, took a strain 
of 14-64 tons and stretched 2}in., while a rope 
of ordinary manufacture, Tin. ci erence, 
stood 7-76 tons and stretched 6}4in. The sizes 
of cable-laid cordage made by the firm ranged 
from 6in. to 22in. circumference, and weighed 
0-45 to 6-05 tons per 120 fathoms length. The 
durability of the rope is supported by the 
statement that ‘‘a Pit Rope made for Mr. 
Curwen’s colliery [Whitehaven] wore out three 
larger ropes in the same shaft.” Thus, in spite 
of its enhanced cost, for the same strength and 
durability, the Huddart cordage showed a 
saving over common cordage. When his first 
patent expired, his machinery was adopted 
generally throughout the trade. 

Other inventors of this period who gave their 
attention more particularly to improvements in 
slivering and spinning the yarn by the inven- 
tion of frames for the p were :—Richard 
Fothergill (April 12th, 1793, No. 1946); John 
Grimshaw (August 2nd, 1799, No. 2335, and 
October 5th, 1802, No. 2651); and John 
Heppenstall (June 2nd, 1804, No. 2770, and 
February 5th, 1805, No. 287). William Chap- 
man, well known for his contributions to the 
development of the locomotive, found that 
much of the deterioration of tarred rope was 
due to pyroligneous and other acid substances 
in the tar. He extracted these by boiling with 
water, and thus concentrated the tar, after- 
wards restoring its plasticity by the addition of 
tallow, as patented by him in 1807 (October 
30th, No. 3078). 

One of the largest ropes ever made was of 
coir fibre, and was used in launching the “ Great 
Eastern” steamship in 1858. It was no less 
than 47in. circumference, was composed of 
four strands, and contained 3780 yarns. It 
was made by Messrs. John and Edwin Wright, 
of Birmingham. 











No. 3691) to substitute horse power for man 
power, and this was again patented in 1784 by 


position to enter. 
(3) To employ a tube for compressing the 
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The prices quoted herein relate to bulk quantities. 


New Iron and Steel Control Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 31) Order, 1943 
(S.R. & O., 1943, No. 502), which came into force 
on April 6th, and varies the No. 15 Order—(a) by 
substituting for the present control of “ construc- 
tional steelwork for inclusion in the structure of a 
building ” @ control of “ constructional steelwork ” 
for whatever purpose it is used; (b) by including 
iron molybdate in the controlled materials; (c) by 
reducing the small quantities of iron and steel pro- 
ducts which may pure’ free of licence ; 
(d) by amending some of the controlled maximum 
prices, both in the Fifth Schedule and in the 
Related Schedules. In addition, the provisions in 
regard to the use of departmental authorisations 
(M forms) have been varied so as to allow the 
acquisition of steel for conversion into construc- 
tional steelwork. Hitherto constructional steel- 
work could be bought on the authority of M forms, 
but the steel for conversion into constructional 
steelwork required a licence. The new Third and 
Fourth Schedules to the Order have the effect of 
reducing the quantities which may be acquired 
without authority, and are as follows :— 

New Third Schedule 





























Cate- 
gory. Description. Quantity. | Value. 
(i) | Plates 3 mm. thick and 1 ton £30 
thicker; sections, bars, 
hoop and strip (whether 
heavy or re-rolled or black 
or bright) 
(ii) GRROOUE: 005 es ee ee S 10 ewt. £20 
(iii) | Baling and strapping wire...| 10 cwt. £30 
(iv) | Coated or uncoated wire 4 cwt. £16 
(not being baling, strapping 
or barbed wire),wire strand, 
wire mesh, wire nails, wire 
staples ’ 
(v) | Alloy steel bars (not includ- 5 ewt. £10 
ing high-speed steel con- 
taining tungsten) 
New Fourth Schedule 
- a he 7 
Cate- } 
gory. Description. | Quantity. | Value. 
(i) | Ferro-alloy or any kind} 1 ton £40 
(except ferro-vanadium and} 
ferro-molybdenum) | 
(ii) | Cemented carbide hard metal| 8 Ib. £40 
(iii) | Calcium silicide ... - See 1 ton £100 
(iv) | Unassorted tinplate base (un-| 13 double | £40 
coated), tinplate, terne -| boxes or 
plate, black plate, and silver!1 ton 6 ewt.| 
finished plate 
v) | Cast iron pipes and standard 5 ewt. £10 
fittings therefor ; other iron 
castings 
(vi) | Wrought iron and steel tubes 5 ewt. £10 
and standard fittings there- : 
for; malleable cast iron 
pipe fittings 
vii) | Springs made either of round| 20 springs Un- 
rod not less than 4 in. dia- limited 
meter or of other material 
mentioned in Head 7 of the 
First Schedule to this Order 
or a corresponding cross - 
sectional area, and not being 
railway springs 
viti)} Wire rope... 2 ewt. £10 





The Pig Iron Market 

The great activity ruling at the engineer- 
ing and speciality foundries is responsible for a 
heavy demand for pig iron. Practically all of them 
are engaged upon Government work and there is 
an urgent call from the armaments and munitions 
establishments. Machine tool makers’ requirements 
are also on a big scale. Medium, low-phosphoric 
pig iron and hematite are allocated by the Control 
and the distribution of these irons is carefully super- 
vised. The demand for high-phosphoric pig iron 
has recently increased, as larger quantities are used 
by engineering and jobbing foundries in their 
mixtures. The volume of business in high-phos- 
phoric pig iron, however, is not so large as it would 
be were the light castings foundries better employed. 
These foundries are finding more work in the war 
effort, but the limited demand for their normal 
peacetime products has greatly restricted their 
activities. There is plenty of high-phosphoric pig 
iron available, and consumers find no difficulty in 
covering their full requirements. Recently there 
has been an expansion in consumers’ requirements 
of refined iron which probably arises from the tighter 
conditions which have developed in the medium- 
phosphoric pig iron department. The Control 
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enforces economy in the use of both medium and 
low-phosphori¢ kinds, the position of which must 
tend to become stringent owing to the heavy 
demand for these descriptions as substitutes for 
hematite. The raw materials position is, generally 
speaking, satisfactory. Supplies of coke, native ore, 
and scrap are available in sufficient quantities to 
meet consumers’ needs, but disappointment is 
expressed that no further news has been received of 
prospective imports of high-grade ore from French 
North Africa. 


Midland and South Wales 

The intense activity which has prevailed 
in the Midland iron and steel trades since the 
beginning of the year is being gradually accelerated 
and has reached a point which is generally believed 
to constitute a record, although, of course, no output 
figures are available. Great Britain is now relying 
more upon the home production of iron and steel 
than ever before, since, although there has been 
no cessation of the imports from abroad, the total 
has been materially reduced. It is fortunate that 
the Control foresaw the possibility some time ago, 
and, by accumulating considerable stocks, have been 
able to reinforce the home production from these, 
particularly in the case of semis. The re-rolling 
section of the iron and steel industry, however, is 
becoming somewhat anxious regarding the future, 
since, great as is the home production of billets 
and sheet bars, it does not suffice to meet the enorm- 
ous demand. By using defective and second-hand 
materials, however, the re-rollers are maintaining 
their production, and it is hoped that if the shipping 
position becomes easier larger imports will 
arranged. The finishing departments of the steel 
trade are pressed to the utmost to increase their 
production, and there is the prospect of even greater 
demands being made on this branch of the industry 
during the coming months. The call for plates, 
principally from the shipyards, seems inexhaustible, 
and no efforts are being spared to meet this demand, 
which has been accorded high priority. The alloy 
steel department provides another instance in which 
consumers’ requirements seem to be somewhat in 
excess of the production, but by bringing into use 
all available plant and by careful distribution, any 
hindrance to the war effort has been avoided. The 
structural steel position is steady, and the works 
are well provided with orders, which will keep them 
busy for the current delivery period. The sheet 
industry also is fully engaged until late in the year, 
the orders in hand being principally on Government 
account. The steel industry in South Wales is 
working to capacity. The output is regarded as 
satisfactory and deliveries to the war industries are 
well maintained. There is an insistent demand for 
billets and sheet bars. Great activity also rules in 
sheet and tinplate bars, as there has been some 
improvement in the operations at the co: i 
works. It is difficult to place orders for sheets for 
delivery during the current period. 


North-East Coast and Yorkshire pate 

All the finishing departments of the steel 

works are engaged upon the production of material 
for the war effort. The great shipbuilding pro- 
gramme is absorbing larger and larger quantities 
of plates, and this has been the case for a long time. 
As a result, there is a tendency for delivery dates to 
lengthen, although efforts have been made to check 
congestion at the plate mills by a method of 
standardisation. The demand for plates extends 
over all descriptions, but recently it has been par- 
ticularly noticeable in the case of thin plates. All 
availabje plant for the production of plates has been 
brought into operation, and outputs are main- 
tained at a high level. The call for structural steel 
is keeping the producing works well employed. For 
some time past steady conditions have ruled in this 
department, but the demand for the lighter sizes 
of joists and sections has increased, and considerable 
tonnages of shipbuilding sizes are going to the yards. 
There is a more restricted call for heavy joists and 
larger sections, although appreciable quantities are 
required. The demand for colliery steel has been on 
a good scale for several months, but the uire- 
ments of the industry are being met, although they 
are substantial, owing to the difficulty,of obtaining 
full supplies of timber. The railways also are taking 
up large quantities of rails and chairs, which are 
required for maintenance purposes on a particularly 
heavy scale. A big volume of business is passing in 
steel bars and a heavy demand exists for small 
steel bars. Little change has developed in the 
position of the Yorkshire steel industry. The 
demand for basic steel is maintained and all the 
plants producing this description are fully employed. 
The works carry heavy order books, but are making 
steady deliveries. There is also a strong request for 
acid carbon steel, whilst the insistent demand for 
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alloy steel has not diminished. An active trade is 
passing in corrosion and heat-resisting steel, and 
the demand for tools is keeping the tool makers 
employed to capacity. 


Scotland and the North 


The production of finished steel by the 
Scottish iron and steel works is now proceeding at a 
rate that is generally said to be a record. The 
demand is almost entirely for war purposes and is 
pressing upon all departments. With the ship- 
yards engaged on a huge building programme, the 
demand for plates which has been a feature of the 
situation for many months appears to be increasing. 
The producing works have sufficient orders in hand 
to keep them busy for a long period. In addition 
to the shipyards, tank makers, locomotive builders, 
and wagon builders are also big consumers, and their 
requirements in the aggregate reach a considerable 
tonnage. Recently consumers’ requirements have 
included a good proportion of thin plates, and a 
strong request for armour plates also has to be met. 
Consumers of structural steel are taking big quan- 
tities, but the demand is largely for the lighter sizes. 
The heavier joists and sections are not in strong 
request, since the call for heavy joists required for 
the erection of Government buildings is not now so 
urgent. Aircraft and armament makers are the 
chief consumers of alloy steel, and their require- 
ments, which have been on a large scale for a long 
time, show no signs of diminishing; in fact, the 
pressure for alloy steels is taxing.the resources of 
the producing works, although production has been 
increased several times over since the beginning of 
Colliery steel is being taken up in con- 
siderable quantities and the demand for arches, 
roofing bars and rails is absorbing large quantities 
of steel. Deliveries to the collieries, however, are 
being maintained and the position in this depart- 
ment is not congested. The Lancashire iron and 
steel industry is fully employed and good deliveries 
are being made to firms engaged on essential work. 
Busy conditions rule at the heavy electrical engi- 
neering establishments, and machine tool makers 
are kept fully employed. The call for plates of all 
descriptions is keeping the mills engaged at capacity 
and recently there has been a considerable volume 
of inquiry in the market for sheets. The sheet 
works are fully employed for the current delivery 
period and well into the third period. The 
re-rolling industry is receiving good supplies of 
billets and is maintaining a big output. The works, 
however, have to use a considerable quantity of 
shell discard and other defective material, since 
there is some stringency in the supply of billets. 
The steel works on the North-West Coast are operat- 
ing at a high rate and are producing a considerable 
tonnage of finished steel, which is being imme- 
diately absorbed by the war industries. 


Iron and Steel Scrap 


A general view of the iron and steel scrap 
market discloses that the demand in most districts 
is distinctly quiet and that supplies of many kinds 
exceed the demand. |The result is that in many 
districts there is a tendency for stocks to accumulate 
in merchants’ yards. This tendency is more pro- 
nounced in the case of the lighter grades of scrap, 
and there is still a scarcity of heavy machinery 
scrap. Good stocks of basic scrap exist throughout 
the country, and the demand is only moderate, not 
so large, in fact, as might be expected from the 
great activity ruling at the steel works. There is, 
however, a steady and good demand for heavy mild 
steel scrap cut to furnace and foundry sizes, and 
although the position is not by any means tight, 
there is not much surplus after consumers’ require- 
ments have been met. An active request exists for 
bundled steel scrap and hydraulically compressed 
steel shearings, and consumers seem willing to pick 
up any parcel that comes upon the market. Supplies 
of mild steel turnings are plentiful and good quan- 
tities of the heavier descriptions are going into 
consumption, but it is not easy to place some of the 
lighter grades. There seems to be a stronger 
tendency on the part of the steel works to exercise 
more care in the material they accept and to reject 
anything below standard. The campaign to collect 
iron and steel scrap from home sources is proceeding, 
but it provides a far greater quantity of light and 
lower-grade material than of the kind which is 
required by the steel works. In the House of 
Commons recently it was stated that 450,000 tons 
of railings had been collected in Great Britain 
to date, of which. 85,000 tons had been put in 
reserve dumps. The remainder had been sent to iron 
and steel works. The demand for mixed wrought 
iron and steel scrap for basic stee] making has 
become quieter, although consumers are showing 
willingness to take good quantities of the heavier 
qualities. 
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Air and Water 


InsTiTUTION OF NavaL ARCHITECTS. — The 
annual general meeting of the Institution of Naval 
Architects will be held in the Lecture Hall of the 
Royal Society of Arts, John Adam Street, Adelphi, 
W.C.2, on Thursday, April 15th, at 2.30 p.m. After 
the annual report of Council, election of President, 
Vice-Presidents, Treasurers, Officers and Council, 
the following papers will be read and discussed :— 
“Fouling and Corrosion of Ships,” by G. D. 
Bengough and V. G. Shepheard, and “ Steering 
Experiments, Part I,” by R. W. L. Gawn. 


Putiuman Maxine AEROPLANE Parts.—At the 
Chicago works of Pullman-Standard Car Manufac- 
turing Company, of America, large new war orders 
have caused the company to enlarge its existing plant 
so as to meet the military demand. A steady rise 
in production during the past year has been made 
possible ‘‘ because our people, in their aircraft work, 
have been able to take advantage of our past expe- 
rience in handling aluminium alloy and other light 
metals in development of the streamlined train.” 
The new contracts call for vastly expanded pro- 
duction of wings and tail assemblies for the largest 
two and four-motor cargo aeroplanes. 


A Dam Conveyor Bgett.—A dam is being built 
outside Pittsburgh to protect a-portion of that city 
from floods, and what is believed to be the first 
belt conveyor in the United States to place the fill 
for an earth dam directly on the structure is being 
used in its construction. The belt is 42in. wide and 
forms part of the conveyor system which transports 
random fill and crushed rock from the crushing 
plant to one end of the dam. From there the 
material is distributed with carrying scrapers. The 
use of the conveyor has resulted in rapid and 
economical construction, the elimination of much 
truck hauling, and a better mix of the random fill. 


fHE Strowrme or Arm FReEIcHTS.—American 
acronautical engineers are paying increased attention 
to the problem of stowage in cargo-carrying aircraft. 
Hitherto the structure of an aeroplane has made it 
difficult to fasten heavy objects in such a way that 
they will not tear through the aluminium sheeting, 
and the engineering of aircraft loading has provided 
difficulties that are foreign to railway loads. Now, 
where transports are designed and built for freight 
transport, this is no longer true. Strong, securely 
fastened loader parts can be incorporated into the 
design so that hold-down members of various types 
ean be attached without danger of injury to the 
aircraft itself, and individual commodities of con- 
siderable weight, such as aero-engines, reels of 
cable, large machine tools, &c., can be loaded with 
safety and security. 

RETIREMENT OF LLoyD’s SuRvEyors.—It is 
announced that the Committee of Lloyd’s Register 
of Shipping has retired from active service at 
March 3lst Mr. A. A. A. Chalmers, who has been a 
principal surveyor on the chief engineer surveyor’s 
staff since 1932. Mr. Chalmers is sixty-six years of 

and has completed thirty-seven years’ service 
with the Society. He served for several years in 
Spain and from 1925 to 1932 was senior engineer 
surveyor on the London outdoor staff. The Com- 
mittee has also retired on the same date Mr. G. O. 
Common, senior engineer surveyor at Glasgow, on 
account of the state of his health. Mr. Common was 
appointed a surveyor to Lloyd’s Register in August, 
1909, and was stationed for several years in Italy. 
He has held the appointment of senior engineer 
surveyor at Glasgow since August, 1938. He is 
succeeded in that office by Mr. L. C, Davis, one of the 
Society’s surveyors now stationed at Glasgow. 


Miscellanea 

Propucer Gas FoR Farm WorkK.—Russia is 
increasing its utilisation of gas producers to a con- 
siderable extent. One large tractor station has 
switched nearly all its tractors over to this fuel, 
using wood blocks as the gas source. Mobile pro- 
ducers are also being built for use with threshing 
machines. : 

Prastics In CanapA.—A Canadian section of the 
Society of the Plastics Industry has been organised 
in Toronto. Mr. A. E. Byrne, manager of the plastics 
division of the Canadian General Electric Company, 
Ltd., is the first Chairman. He is also Secretary 
of the Plastics Advisory Committee, Department of 
Munitions and Supply. 

Ruspser FROM Licnite.—An Italian concern, 
trading as the Societa Anonima Industria Gomma 
Sintetica, has built, at Ferrara, a plant for the 
annual production of 6000 tons of synthetic 
rubber, using alcohol as the raw material. La 
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building at Terni a plant for making 12,000 tons of 
synthetic rubber a year by a German process, with 
lignite as the original raw material. These com- 
panies have been formed by Istituto per Ricon- 
struzioni Industriali (a Government-owned com- 
pany) and the Pirelli rubber interests acting jointly. 


AMERICA AND ALUMINIUM.—The world’s largest 
plant for the manufacture of alumina and synthetic 
cryolite is to be erected in Arkansas, the principal 
bauxite-producing area in the United States. The 
plant will have an annual capacity of 1000 million 
pounds. The Defence Plant Corporation is also to 
erect, in the same district, an aluminium metal 
plant with an annual capacity of 120 million pounds. 
There will also be a carbon electrode plant using 
Arkansas coke. 


ConTROL oF USE OF THE WorD “ Utizity.’’-—The 
Board of Trade has made an Order restricting the 
use of the word “‘ Utility ’ in relation to any goods 
that are price controlled under the Goods and 
Services (Price Control) Acts. The Order provides 
that, except under the authority of a licence, no 
person may supply, offer to supply, or advertise 
any such goods upon which, or in relation to which, 
the word “ Utility” (or any word resembling the 
word “‘ Utility’) is used, without taking sufficient 
steps to prevent the use of the word from implying 
a Board of Trade scheme or suggesting the existence 
of such a scheme. 


America’s SEARCH FOR MINERALS.—The U.S. 
authorities are prosecuting expanded search for 
deposits of vital minerals, such as chromium, 
manganese, vanadium, and tungsten. A field force 
of mining engineers will cover virtually every 
mineral-producing region of the United States and 
Alaska during the current year. What has been 
done to date is exemplified by the latest report of 
the Director of the Bureau of Mines. He estimates 
that the known reserves of chromite, manganese, 
mercury, iron ore, tungsten, nickel, bauxite, and 
high-grade alumina clays in the United States 
increased by more than 32 million tons in the fiscal 
year ended June 30th, 1942. 


THE ENGINEERS’ CLUB, MANCHESTER.—Despite 
the very many difficulties which clubs and other 
similar institutions have suffered through the con- 
tinuation of hostilities, the Engineers’ Club, Man- 
chester, has had a further successful year. The 
membership has again substantially increased, and, 
in particular, the patron membership, and with the 
increased activities of the engineering and allied 
associations has been the means of the presentation 
of a favourable balance sheet. At the annual 
genéral meeting, held on March 30th, Mr. E. A. 
Mercer, of Imperial Chemical Industries, Ltd., was 
elected President, succeeding Mr. A. B. Mallinson, 
M.I. Mech. E., M.I.E.E., who retired after holding 
office for the maximum period of two years. Mr. 
E. Royle was re-elected Hon. Treasurer, and Mr. 
A. G. Livesay was re-elected Hon. Secretary for the 


coming year. 


Personal and Business 


Masor S. M. Monr has been re-elected Chairman 
of the British Plastics Federation. 

Mr. J. H. Jotty has been elected deputy chair- 
man of Guest, Keen and Nettlefolds, Ltd. 

Masor H. Pryce-Jones has been elected Presi- 
dent of the Liverpool Engineering Society. 

Dr. J. G. Krxe has been appointed Director and 
Dr. F. J. Dent Assistant Director of the Gas 
Research Board. . 

Mr. THomas Wizes has been elected Chairman 
and Mr. Louis H. Bolton Vice-Chairman, for a period 
of three years, of the Port of London Authority. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of Austrian Engineers, Chemists, and Scientific 
Workers in Great Britain 


Monday, April 12th.—Austria House, 9, Eaton Place, 
S.W.1. 


Fuel Luncheon Club 
Friday, April 16th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. ‘Coal and Oil: 4 
Survey of New Facts and Future Problems,” 
Lieut.-Colonel W. A. Bristow. 12.40 for 1.10 p.m. 
Illuminating Engineering Society 
Tuesday, April 13th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘ Photo-electric Photo. 
meters: Their Characteristics, Use, and Main. 
tenance,” J. 8. Preston. 5 p.m. 
Institute of Economic Engineering 
Sunday, April 11th.—Waldorf Hotel, Aldwych, W.C.2, 
“The Principles and O; isation of Group Pro. 
duction,” H.R. Carr. 2.30 p.m, 
Institute of Marine Engineers 
Tuesday, April 13th.—85-88, Minories, E.C.3. “ Fibrous 
Glass ectrical Insulation,” A. M. Robertson. 
5.3 


0 p.m. 
Wednesday, April 14th.—85-88, Minories, F.C.3. Annual 
general meeting of the Guild of Benevolence. 


2 p.m. 
Institute of Physics 

To-day and Saturday, — 9th and 10th.—Cambridge. 
Conference on ‘X-Ray Analysis in Industry.” 
2.15 p.m. (Friday) and 10 a.m. (Saturday). 

Institution of Automobile Engineers 

Sunday, April 11th.—Lonpon Grapuates: 12, Hobart 
Place, 8.W.1. ‘‘The Practical Application oj 
Thermal Efficiency,”’ L. Mantell. 3 p.m, 

Tuesday, April 13th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2.  “ ery and pair 
Department,” J. B. Osler. .15 p.m.—LuTon 
CENTRE : George Hotel, Luton. ‘“* Does Racing Still 


Assist Normal Development ?”’ J. Craig. 7 p.m. 
Institution of Civil Engineers 
Saturday, April lith—S. Wates Assoc.: 8. Wales 


Institute of Engineers, Park Place, Cardiff. Annual 
general meeting. 3.15 p.m.—N.W. Assoc.: Engi- 
neers’ Club, Albert Square, Manchester. Annual 
general meeting. 2.30 p.m. 


Institution of Electrical Engineers 
Saturday, April 10th.—N. Miptanp Srupents: Gritlin 


Hotel, Leeds. ‘Static Electricity,” R. Oliver 
2.30 p.m. 

Monday, April 12th.—_-N.E. Centre: Royal Station 
Hotel, Newcastle-on-Tyne. Annual general meet- 


ing. 6.15 p.m. 
Wednesday, April 14th.—Scotrish CENTRE: Heriot- 
Watt College, Edinburgh. Annual general meeting, 
6 p-m. 

Institution of Engineers-in-Charge 
Saturday, April 17th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘“‘ Economy in the Use of 
Steam,” 2.30 p.m. 

Institution of Naval Architects 
Thursday, April 15th.—Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. Annual genera! 
meeting, 2.30 p.m, 

Institution of Production Engineers 
To-day, April 9th.—LeEIcEsTER SEoTION: College of 

Technology, Leicester. “* Plastics,’’ A. Couzens and 

A. E. Pallett. 


7.15 p.m.—CovENTRY SECTION : 
Technical College, Coventry. ‘New Tools from 
Scrap High-speed Steel,”’ U. F. T. Norris. 6.45 p.m 
—WESTERN Section: Grand Hotel, Bristol. ** Some 





New Applications of Optics to Engineering,” 
M. H. Taylor. 6.30 p.m. 

Saturday, April l0th.— ston Sexcrion: Royal 
Oak Hotel, Chorley. ‘Changing Conditions in 
Factories,” W. K. Forster. 2 p.m. 

Junior Institution of Engineers 
To-day, April 9th.—39, Victoria Street, 8.W.1. ‘‘ The 


Construction of a Typical Coaster,” H. F. J. Higgs. 

6 for 6.30 p.m. 

Friday, —s 16th,—39, Victoria Street, 8.W.1., ‘‘ The 
ts) 


Cold Rolling of Strip Sections for Aircraft, ’ N. 5. 
Aston. 6 for 6.30 p.m. 
Keighley Association of Engineers 


To-day, April 9th.—Victoria Hotel, Keighley. ‘* Welfare 
in Factories,” F. J. Tanner. 7.30 p.m. 
Manchester Association of Engineers 
To-day, April 9th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Modern Developments in Heating,” 
F. Buckingham. 6.30 p.m. 
Men of Maudslays 
Friday, April 16th.—Visit to works of W. H. A. Robert- 
son and Co., Ltd. 
Newcomen Society 
Wednesday, April 21st.—Science Museum, South Kensing- 
ton, 8.W.7. ‘Survey of the Saxon Burial Ship 
(Sixth Century) in Suffolk,’ A. G. Crosley; and 
“The Stephenson Locomotives at Springwell 
Colliery, 1826,” E. A. Forward. 2.30 p.m, 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, April 16th.—Mining Institute, Newcastle-upon- 
Tyne. ‘ Hull Corrosion and Fouling,” Dr. G. D. 
Bengough. 6 p.m. 
Royal Society of Arts 
Wednesday, April 14th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
‘*Science in Soviet Russia,” J. G. Crowther. 
1.45 p.m. 
Sheffield Metallurgical Association 


Saturday, April 10th.—198, West Street, Sheffield. 
“Steel Foundry Moulding Materials,” Dr. W. J. 
Rees. 2.30 p.m. 

Society of Chemical Industry 


Wednesday, April 14th.—Roapb AND BUILDING MATERIALS 
GrouP :- Gas Industry House, 1, Grosvenor Place, 
8.W.1. “Experience of the Behaviour of Building 





“Welding: A Modern Process of Fabrica- 





Societa per la Produzione della Gomma Sintetica is 


tion,” L. A. Ferney. 7.30 p.m. 


Materials in Fires,” R. C. Bevan. 5 p.m. 





















leen 
ns, 


D.m, 


dau 
Oto- 
ain. 


O.2 
ro. 


ous 
On. 


ual 
ice, 


art 


im 
air 
ON 

ill 


al 


al 











APRIL 16, 1943 


THE ENGINEER 








A Seven-Day Journal 


arterial and feeder roads a speed limit of 
45 m.p.h. is suggested, as it is the opinion of the 
Institution that on roads designed to accommo- 
date all types of road users safety cannot be 


A Shortage of Scientific Workers 


In the course of an address to the Convention 
of University Radio Teachers, which took place 
in London on Saturday, April 10th, Sir Stafford 
Cripps, the Minister of Aircraft Production and 
Chairman of the Radio Board, dealt with the 
advance recently made in the science of wireless 
communication, and spoke of the need for 
research and development and trained scientific 
personnel. He said that he had been deeply 
impressed in his recent contacts with research 
and industry by the urgent need for a com- 
pletely fresh outlook on the more general aspect 
of high technical education. When peace came, 
Sir Stafford went on to say, we should have to 
re-establish our world position by the excellence 
and skill of our methods of production, and by 
the ingenuity and intelligence of our research 
and inventive work. We should need a far 
greater output of university-trained scientists. 
They would be drawn from all sections of 
society and must be the best of all sections, 
freely chosen on the ground of merit alone. If 
we looked at what was being done in other 
countries, we could clearly see that much 
remained to be done at home. Before the war 
the number of university students in Great 
Britain was just half the number of whole-time 
staff in American universities and one-twentieth 
of the United States students. The total 
university income in America was just under 
£100,000,000, compared with our university 
income of £6,500,000. If we took the population 
of the United States as three times our own, that 
meant that they were spending roughly five 
times as much on six times as many students per 
head of population. Engineering figures showed 
up almost as badly. If we were to survive in 
the modern world, Sir Stafford concluded, we 
should have to produce a far larger volume of 
university-trained men and women with varied 
experience and training to suit the multiplicity 
of tasks they would have to undertake. 


Cancelled Government Contracts 


AccorpInG to the Engineering Industries 
Association, widespread anxiety is felt through- 
out the country by old-established and medium- 
sized engineering firms in connection with the 
withdrawal of labour and the virtual closing of 
the business following the cancellation of con- 
tracts for munitions now in ample supply. The 
Association has informed the “Ministry of Pro- 
duction of the adverse effects of this anxiety, 
which has led firms to seek only new and higher 
priority work that is not likely to become 
redundant. The Association has also urged the 
claim that all efficient productive capacity 
should be used to the fullest extent, and has 
pointed out to the Ministry that the smaller 
units are essential in order to give the elasticity 
to production which is necessitated by the con- 
stantly changing requirements of war. These 
points were set out in a letter to the Ministry, 
which has now been answered. The Ministry 
desires that the effect of the programme changes 
made, or at present envisaged, should not be 
exaggerated. The replanning work decided upon 
to date will involve, it says, during 1943 a change 
of work, not necessarily of location, for a small 
proportion of those at present employed in 
industry. ‘There is, the Ministry states, no 
question of a general reduction in the munitions 
industries ; on the contrary, it is anticipated 
that there will be, in fact, an overall increase in 
the total labour employed on munitions work. 
Every endeavour is made and will continue to 
be made to ensure that the resources of efficient 
firms are not wasted. It is also necessary to 
make the best use of mobile and non-mobile 
labour, and it is not always practicable, there- 
fore, to continue the same volume of work as 
hitherto in certain establishments in certain 
localities. It is the policy of all Departments to 
give as full an explanation as possible to manage- 
ments and workpeople of the position regarding 
changes of programme affecting them, and the 
Regional Organisations are in close touch with 
local conditions and seek to assist. The prin- 


expenses reasonably or necessarily incurred on 
contracts cancelled at the instance of the 
Government is accepted. The whole question 
of the effect on industry of programme changes 
has been fully discussed with the National 
Production Advisory Council, which includes 
six representatives nominated by each side of 
the industry, and the Council is being kept 
informed of the general progress made. 


Sir Isaac Newton Library Purchase 


It was announced by the Royal Society at its 
meeting of Novernber 30th, 1942, that, in 
celebration of the tercentenary of the birth of 
Sir Isaac Newton, on Christmas Day, 1642, his 
birthplace, a modest manor farmhouse in the 
hamlet of Colsterworth, 6 miles south of 
Grantham, had been purchased by the Pilgrim 
Trust. On Monday last, April 12th, it was 
further announced by the Pilgrim Trust that it 
had now bought 858 volumes of Sir Isaac 
Newton’s library from Henry Sotheran, Ltd. 
Nearly all the books, it is stated, are in con- 
temporary bindings, and with a few exceptions 
they are in a good state of preservation. About 
twenty of them have Sir Isaac Newton’s auto- 
graph signature. The most important volumes 
in the collection are the first and second editions 
of the “ Principia,” which contain Newton’s 
own corrections, cancellations, and additions in 
his own handwriting. Other books in the 
collection include the corrected copy of the first 
edition of the ‘‘ Opticks ’”’ (1704), with a note 
by Newton on the limits of telescopic perform- 
ance; Rudd’s Translation of Euclid (1651) ; 
Barrow’s “Lectiones Optice,” first edition 
(1669); this has a note by Newton, dated 
July 7th, 1670, stating that it was a presentation 
copy from the author; Wallis’s “‘ Mechanica ” 
(1670-71), with Newton’s corrections ; Huygens’ 
* Traité de la Lumiére ” (1690); this, a fine 
large paper copy, has an inscription by Newton 
recording that it was presented to him by the 
author; Raphson’s “History of Fluxions ” 
and its Latin translation (both of 1715), with 
notes by Newton; Wing’s “‘ Astronomia Bri- 
tannica ’’ (1669), with many notes by Newton. 
In addition, the Pilgrim Trust has purchased 
Newton’s copy of the Septuagint, and his copy 
of Isaac Barrow’s Euclid, with numerous notes 
by Newton. Speaking of the purchase, Lord 
Macmillan revealed that the books purchased 
were from the Musgrave collection, which was 
not included in the sale of Newton’s books 
which took place at Thame in 1920. 


Post-War Development of Highways 


Tue Institution of Highway Engineers has 
performed a very useful service by publishing its 
report on the replanning of highways. The road 
system, the Institution states, should provide a 
network skeleton of high-speed roads to accom- 
modate long-distance mechanical transport ; a 
secondary system of mixed-traffic roads connect- 
ing neighbouring industrial areas and serving as 
feeder roads to the main high-speed routes, and 
as link roads connecting such routes and existing 
trunk roads on the outer ring of centres of 
industry and population ; local parkways accom- 
modating all classes of road users from industrial 
areas to recreational centres ; and minor roads 
to serve mainly local requirements. The 
design and layout of a system of motorways is 
then considered. The Institution holds very 
strongly the view that the planning of motor- 
ways must be undertaken by a National 
Planning Authority in consultation with the 
various interests, to whom the construction 
and maintenance of an efficient road system 
is of vital importance. The planning, 
it considers, is a matter of extreme urgency, 
but the subsequent construction and main- 
tenance of these routes is, it states, a 
matter of equal importance. The advice and 
considered views of road engineering experts 
and of representatives of road-using interests 
should, it considers, be obtained and given due 
consideration. On the motorways  super- 
elevation for speeds up to 100 miles an hour 


achieved ' except by speed restriction. A map 
of the system of motorways proposed by the 
Institution of Highway Engineers to the 
Ministry of Transport in 1936 is included in the 
report. No less than fifty-one lengths of road 
were suggested, covering a total of 2826 miles. 


The Loss of H.M.S. “ Medway ” 


On Tuesday, April 13th, the Admiralty 
announced the loss of the submarine dep6t ship 
H.M.S. “Medway,” under the command of 
Captain Philip Ruck-Keene, C.B.E., R.N., which 
was sunk in the Mediterranean Sea last year. 
The casualties, it is stated, were few. The loss 
of the ship was not announced at the time 
because it was then clear that the enemy did 
not know that she was sunk, and it was neces- 
sary to deny him this information while certain 
dispositions were made. The ‘“‘ Medway ” was 
built and engined by Vickers-Armstrongs, Ltd., 
at Barrow-in-Furness and was laid down in 
April, 1927, and completed in September, 1927. 
She had a displacement of 14,650 tons and her 
principal dimensions were 580ft. overall, 545ft. 
between perpendiculars, with a beam of 85ft. 
and a maximum draught of 22ft. lin. Her 
complement of officers and crew was about 400 
persons. Her armament comprised two 4in. 
guns, four 4in. anti-aircraft guns, and twelve 
smaller guns. She was propelled by a twin- 
screw arrangement of double-acting two-stroke 
Vickers-M.A.N. oil engines, having a total 
designed output of 8000 S8.H.P., corresponding 
to a speed of about 16 knots. In addition to 
carrying about 530 tons of oil fuel for her own 
use, she also carried about 1900 tons of oil fuel 
for the refuelling of submarines. This mother 
ship, which was designed to deal with about 
eighteen submarines, was complete with a full 
engineering and repair equipment, which 
included a foundry, machine shop, plate shop, 
smithy, torpedo shop, and plumber’s shop. 


The Working of the Joint Production 


mmiuttees 


In its third report on production, the Amalga- 
mated Engineering Union deals at great length 
with the working of the Joint Production Com- 
mittees in various classes of engineering work. 
The purpose of the inquiry was to find out 
whether production had increased during the 
last six months, during which the Joint Pro- 
duction Committee agreements had been in 
existence. Returns have been received from 
1000 establishments representing 881 firms ; 
550 establishments have Production Com- 
mittees and are referred to as A establishments 
in the report, while 450 were from B establish- 
ments without Production Committees. In 
considering the reasons for increased output, 
two outstanding features emerge. The highest 
proportion, no less than 67-7 per cent., of the 
A establishments attribute their increased 
output to better co-operation between the 
management and the workpeople, while over 
58 per cent. claim that suggestions from the 
workpeople have contributed to the success 
achieved. The notable fact is, the report states, 
that neither of these two factors has the same 
importance in the B establishments, where they 
occur respectively in 37-6 and 30 per cent. of 
the cases. Other significant differences between 
the two classes of establishment are discussed in 
the report. On the working of the Joint Pro- 
duction Committees the Amalgamated Engi- 
neering Union states that although the sphere 
and therefore the scope of these Committees is 
limited, they have fully justified their existence 
and have proved themselves a factor of incaleul- 
able value in the war effort. If something of the 
same spirit which animates the majority of these 
Committees inspired the whole organisation and 
planning of the engineering industry, the union 
is convinced that the rémaining brakes on pro- 








ciple that firms should be reimbursed for 





should, it is suggested, be applied, but for the 





duction would be released to-morrow. 
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America’s Wartime Merchant Fleet 


(By an American Correspondent) 
No. III---(Continued from page 287, April 9th) 


WELDING AND THE TRAINING OF WELDERS 


HAT the United States Maritime Com- 

mission has done, and will continue to 
do in upbuilding America’s Victory Fleet as 
long as may be needed, can be properly 
evaluated only if the fact be borne in mind 
that every effort has had to be made to turn 
out good ships with all possible despatch. 
The factor of expedition has been of para- 
mount importance ever since the Maritime 
Commission’s original long-range programme 
of 50 ships a year for ten years was accele- 
rated successively to 100 ships, 200 ships, 
and then 400 ships of that organisation’s 
standard types as America approached and 
then entered as a participant in the present 
global strife. 

From the very beginning of the long-range 
programme in 1937 the Commission encour- 
aged the use of welding wherever experience 
and experiment had proved welding to be 
an acceptable substitute for riveting, and 
American shipbuilders were left free to make 
their own choice in the matter. For years 
prior to 1940, for example, welding was 
increasingly employed in constructing naval 
craft and merchant vessels in the established 
shipyards in the United States, and the Navy 
and some of the wide-awake private ship- 
yards did much experimenting and then 
applied welding more and more as it was 
found advantageous. All the while American 
manufacturers of welding apparatus and 
organisations engaged in welding research 
were instrumental in improving processes and 
equipment. This state of the art and advance- 
ment in the applications of welding in ship- 
building are to be accepted as evidences of 
the soundness of the course of the Maritime 
Commission in encouraging the still wider 
use of welding in the building of “ Liberty ” 
ships to meet the steadily mounting demand 
for greater numbers of those vessels in the 
shortest practicable time. We cannot here 
go into the fairly long but convincingly inter- 
esting record of the expansion of welding in 
many departments of industry in the United 
States—all of which have directly or indirectly 
influenced the employment of welding in 
American shipyards. 

Hand in hand with welding has progressed 
the varied and wider use of flame-cutting 
equipment in preparing the steel plates and 
shapes for structural purposes. Inasmuch 
as flame-cutting apparatus has virtually 
taken the place in so many American 
shipyards of plate planers previously found 
in the older plants and now to be had with 
difficulty and in reduced numbers, it is 
apparent that the cutting torch has become 
indispensable to welding, at least under the 
pressure of the Emergency Ship Programme 
and the supplemental Defence Aid Pro- 
gramme of the Maritime Commission. The 
cutting of plate edges for welding is as 
important as the proper shearing and punch- 
ing are for riveted construction, and the 
flame-cutting apparatus now in use can cut 
with equal precision either straight edges or 
bevelled edges, as may be required, and the 
cutting torch may also serve to cut man- 
holes and other things in lieu of shears, 
planing machines, and manhole punches that 
formerly required the work to be carried to 
the machines. In a paper read more than a 
year ago at the annual meeting of the 
American Welding Society, in Philadelphia, 
Messrs. F. G. Outcalt and J. M. Keir stated : 


“ The advantages of flame cutting for plate- 
edge cutting over planing, particularly at the 
present time of great shipbuilding activities, 
can therefore be summarised as follows :— 
(1) High speed of production, (2) availability 
of equipment, (3) low cost of equipment, 
(4) low cost of power, (5) low investment 
charges on equipment, since major operating 
charges are for labour ,and consumable 
materials used only during production.”’ 

As readers of THE ENGINEER are well 
aware, the cutting torch of to-day is a highly 
developed tool, which, in certain perfected 
forms, is extremely flexible in its applica- 
tions as well as rapid and exact in the work it 
can do. Similarly, welding apparatus, rang- 
ing from the hand tool to the automatic 
welder, also meets special or diversified 
services. To the average person, the first 
thought is that only long training can make 





To add to the novelty of the task are the : 


factors of confusion and haste, short tempers 
that tend to become still shorter, and high 
wages for the new worker makes him trouble. 
some by promoting a show of independence 
and a trend towards unexcused absences and 
self-indulgence when steadiness of applica. 
tion to work is most needed. Just the same. 
the new man in the supervisory job can be 
helped to do his bit by training ; but first, 
and with reasonable regularity, he must be 
afforded a forum “ in which to air his troubles 
with his equally harassed fellow-supervisors, 
so that each may profit from the experiences 
of others dealing with human faults and 
foibles.” ‘‘ Foremen’s Conferences ’’ are the 
means to this end, and in those conferences 
fundamental principles of worker psychology 
are established and illustrated by local 
incidents. In this way it is easy and effective 
to draw a contrast between good and bad 
worker management. 

Mr. Via thus outlines the guiding principles 
that influence supervisory training at New- 
port News: “In setting up these groups 
there are certain desirable features to be 
reached for. First, the conference room or 








@ proficient burner or welder possible, and 
that he must be to some extent a qualified, 
engineer. How, then, with the sudden 
demand for a veritable army of burners and 
welders to help in building ships, can the 
needed workers be found? How, also, have 
American shipyards supplied the very urgent 
need for qualified supervisory forces to take 
directive charge of the new men and women 
now recruited for service in many of the 
shipyards ? 

The first pressing problem is that of creat- 
ing the supervisory organisation to deal with 
the influx of “ green ’’ hands. The Newport 
News Shipbuilding and Dry Dock Company, 
at Newport News, Va., one of America’s 
long-established plants, has set an excellent 
example in dealing with its man-power 
problem. The following facts have been 
taken from a paper by Mr. G. Guy Via, super- 
visor of training at that yard. The workers 
chosen for supervisory jobs are men who are 
more or less experienced in production, but 
were well-nigh wholly inexperienced in the 
very important part of managing men. 
First is the expected hesitancy of 4 man so 
chosen to deal with a continuous influx of 








new employees that must be “ broken in.” 


-APPRENTICES LAYING OUT STRUCTURAL PARTS IN MOULD LoFT 


rooms should not have the appearance of the 
formal class-room. A large table around 
which the conferees can sit comfortably, 
with a convenient blackboard or perhaps 
wall space on which charts can be readily 
hung, is all that is required. Secondly, the 
group should not include more than twenty- 
five members, and these should represent 
the widest possible range of yard departments 
to obtain catholicity of viewpoint. Thirdly, 
the groups should be well mixed in years of 
supervisory experience, since the newly pro- 
moted supervisor has but little background 
on: which to draw and must learn from the 
recital of experiences by his elders. Fourthly, 
a definite schedule of discussion topics should 
be worked out, and every participant should 
be encouraged to keep notes covering each 
meeting. Of course, the group leader must 
be thoroughly schooled to direct the sessions.” 

With thousands of workers in the larger 
shipyards, it was assumed by Mr. Via that 
there would be 800 candidates for super- 
visory training in one of these plants, where, 
at the start, there was not a single confer- 
ence leader available, and training had to 
start at the very beginning. There may be 
ten suitable rooms, and each will be used 


























the 
ETS 
igh 
ble. 
nce 
und 
ica. 
me, 
be 
‘st 


les 
rs, 
ceg 
nd 
he 
208 
gy 
2a] 
ve 
ad 


68 
ps 


be 
or 











Apri 16, 1943 


THE ENGINEER 


303 








for single groups of conferees. The pro- 
graime calls for handling forty groups in 
these ten rooms, and giving each group 4 
chance of discussing fifteen topics to which 
each will be assigned two hours. With these 
details settled, two questions must next be 
answered: When the conferences are to be 
held—during work hours or afterwards ? 
and next, Shall the men be paid overtime if 
the conferences, as is plainly preferable, are 
held after the regular work hours? The 
logical decision is to hold the conferences 
after the regular work hours, and to pay the 
men for their time in preparing to make 
themselves more valuable to the shipyard. 
To carry out the training period with reason- 
able despatch and yet not to overweary the 
men, at the Newport News yard the super- 
visors-in-the-making devote two evenings 
each week to their conferences. This permits 
a total of 800 men to be divided into two 
sections, each of 400 conferees, one section 
attending the first eight weeks of the course 
and the second section taking the following 
eight-week period. In this way the entire 
800 can be pr through the programme in 
sixteen weeks. So much for the initial 
problem. 

To conduct the conferences successfully 
there must be leaders chosen from the men 
themselves, and this is necessary because the 
supervisory jobs, when well done, lead to 
promotion and to other assignments and 
responsibilities. It is necessary to provide 
and to train the succeeding conference 
leaders, and the men for these positions are 
carefully chosen and are so selected that they 
will represent a cross section of the personnel 
of the entire plant. While ten men would 
be able to do the work that would keep them 
busy four nights a week, that number would 
not provide a relief should a group leader be 
absent. Therefore twenty leaders are trained 
for this service, and two groups of ten each 
are in attendance on alternate nights during 
four evenings a week. 

Finally, training is provided for the group 
leaders in handling the discussions. This 
covers a total of seventy-two hours, and is 
carried out during regular work hours and 
somewhere in the plant, the aim being to 
avoid confusion and interruption of produc- 
tion as little as possible. Such leaders are 
drafted from divers supervisory levels, such 
as foremen, quartermen, staff supervisors, 
instructors, and others, and it has been found 
that most of them can arrange for an hour or 
so of absence from their accustomed work 
daily during the time that they are under 
training. Additional sessions should be held 
nightly in order that the leadership course 
may be finished in three weeks. Conference 
leader training is given without cost by the 
U.S. Office of Education through the State 
Supervisor of Trade and Industrial Educa- 
tion of the given State. A skilled teacher 
trainer is sent to a plant to conduct the prac- 
tice sessions, and to prepare the conference 
leaders for the jobs that lie ahead of them. 

The following is a typical list of topics for 
discussion :— 

1. Supervisory duties and _ responsi- 
bilities. 
2. Giving orders. 
. Carelessness. 
. Maintaining discipline. 
Changes due to war declaration. 
. Selecting and assigning jobs. 
. Safety. 
Planning : First discussion. 
. Planning : Second discussion, supple- 
mentary—(1) relations between depart- 
ments and (2) passing along information. 
10. Training : First discussion. 
11. Training : Second discussion. 
12. Training understudies. 


WO WIRD UP w 


13. Labour agreement, supplementary : 

Rating of workers. 

14. Inspection. 
15, Leadership. 

Naturally, vacancies are caused by the 
advancement of experienced craftsmen to 
supervisory posts, and it is therefore neces- 
sary that provision be made for the steady 
infusion of more skilled craftsmen. As it 
happens, trained men have ceased to be 
available on the open market, and it is not 
now permissible or ethical to lure men from 
one employer by offering ‘“ inducements ” 
to take a job with another employer. To 
make up the shortage on the open market, 
the solution adopted is an ptation of 
the long-known apprenticeship system, but 
modified by a so-called “ streamlined ” type 
of training to meet the present emergency. 
This has been done successfully at Newport 
News, for example. 


boys applying for apprenticeship 
. ‘The most desirable are those who . 
prove to be intelligent, physically fit, and 
morally sound, “since it takes men of 
character to build ships of character.” It is 
also essential that they have initiative 
combined with a habit of industry. These 
characteristics are left for evaluation to the 
experts of the personnel department.’ The 
method of selecting applicants for appren- 
ticeship has been effective in eliminating 
personal favouritism, and each applicant has 
to stand on his established record. The pre- 
liminaries mentioned have taken time to tell, 
but the training courses move along smoothly 
and rapidly, as they needs must in having as 
an ultimate objective the winning of the 
world’s worst war. 

Again, drawing from the information fur- 
nished by the supervisor of training at the 
Newport News shipyard, we obtain a good 
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It may strike some people as an unthink- 





WELDING SCHOOL OF WEST COAST 


able waste of time and money to employ a 
full-time shop instructor to direct the training 
of a group of from twelve to sixteen appren- 
tices. Conversely, it is far more wasteful 
to turn loose in a plant such a group of smart 
and ambitious youngsters to pick up training 
and experience as best they may. It is sur- 
prising how large a volume of production a 
properly directed group of apprentices can 
turn out, and the cost of that directing will 
well repay the management which is far- 
sighted enough to make the needful invest- 
ment. The successful consummation of a 
training programme is directly proportional 
to the sustained interest and support of the 
head management of a plant, otherwise the 
results are likely to be most <discouraging. 
As Mr. Via expresses it: ‘‘ If management 
can accept the idea of a staff of full-time 
instructors working with and directing the 
efforts of these young men, the apprentice 
programme is from that moment well on the 
way to success.” 


SELECTION OF TRAINEES 








idea of the response made by the youngsters 
after the best of the 
available human 
material offered has 
been selected. The 
boys are sent, one or 
two at a time, into the 
shops or on the ships 
in charge of a com- 
petent instructor, who 
has previously 
analysed the given 
trade and broken it 
down into teaching 
units. Production is 
expected from the 
start, and the beginner 
is provided with a 
basic set of good tools, 
either as a loan or asa 
gift, with attached 
conditions that cover 
breakage and loss, or 
their return intact 
should apprenticeship 
be surrended before 
the full term is ended. 
The instructor — an 
expert teacher—makes 
use of current. produc- 
tion to give instruction 
and he, with his dozen 
or more apprentices, 
sets an example by 
doing a goodly share 
of the given job. Ifthe 
instructor is a com- 
petent craftsman, as 
he should be, for the 
work assigned him, the departmental head 
has no hesitation in entrusting to him tasks 
of importance. It is understandable that only 
through doing all kinds of jobs—simple or 
complex, small or large—can an apprentice 
get the requisite training and acquire experi- 
ence. Incidentally, “the cost returns usually 
make pleasing reading ” for the management 
under these conditions. 

On an occasion when a check up of appren- 
tice progress was made, a plant showed the 
following important jobs being done entirely 
by apprentices and their instructors on a 
given day :—“ Boring stern tubes on air- 
craft carriers; all shipwright work on a 
cruiser; installing anchor-handling gear, 
steering gear, boat cranes, &c., on -battle- 
ship ; all kinds of fitter and mould loft work ; 
operating all sizes of lathes, boring ‘mills, 
and other machines engaged in regular shop 
production ; and hundreds of other jobs too 
numerous to detail. No apprentice was 
functioning as a helper. Each had his own 
assignment, and with high purpose all were 
setting fine examples for hundreds of 
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Care must be taken in the initial selection 





trainees and upgraders.”’ 
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To comply with minimum Federal 
stendards, 144 hours per year of related 
instruction must be provided for each appren- 
tice. Practice in this regard varies in 
different plants. The wide range of trades 
represented in shipbuilding makes it neces- 
sary that the curriculum include only those 
studies common to all crafts, such as applied 
mathematics, applied science, mechanical 
drawing, practical shipbuilding, — plant 
management, &c. Outside of shop hours 
the youngsters are given ample chance for 


play and to “ blow off steam.” While the 
after-hours’ activities are defined and super- 
vised, they are paid for by the boys through 
a form of student organisation. They parti- 
cipate in such sports as football, baseball, 
track activities, basket ball, boxing, bowling, 
golf, tennis, and fencing. There is an 
orchestra, a band, a glee club ; and minstrel 
and dramatic entertainments are given. 
Emphasis is laid on teamwork, co-operation, 





and fair play. 
(To be continued) 








Modern Locomotive Superheating 


By BRIAN REED 
No. I1—+Continued from page 287, April 9th) 


SpecraL ELEMENTS 


bi order to give better performance in one 
or more directions than could be given by 
“A” type equipments in boilers of existing 
locomotive classes, a study was made by the 
associated superheater companies to evolve 
elements which would be interchangeable 
with the ordinary four-pass elements and yet 
would give a higher superheat for the same 
pressure drop and draught, or a lower pressure 
drop. Some, but not all, of the more recent 
types of single-loop elements are based on 
the principle of placing the bulk of the surface 
so that the steam is in counterflow to the 
gases, an idea that probably originated with 
the old Notkin superheater, and sometimes 
only one pipe is used for the return to the 
header in uniflow with the gases. This 
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principle was applied in the “DM3” and 
“DM 4” elements (Fig. 5) fitted in 1925 to the 
original 4-8-2 express engine of the Chemin 
de Fer de |’Est, in France, in which a steam 
temperature of 360 deg. Cent. (680 deg. Fah.) 
was obtained in traffic, and this was appre- 
ciably higher than the normal service tem- 
perature at that time. 

In the ordinary bifurcated element (Figs. 
3 and 4) the saturated steam downtake tube 
is about 1}in. diameter, and at the entrance 
to the flue is split into two lin. or lfin. 
pipes, which run to the fire-box end of the 
flue and bend back, being combined into a 
second I}in. tube leading from the exit from 
the flue to the superheated chamber of the 
header. The steam area is thus increased, 
but the superheating surface is slightly less. 
This design has been used. on engines where it 
was thought necessary to reduce to a prac- 
tical minimum the pressure drop between the 
boiler and the steam chest. The superheat 
with this model is a little less than with the 
“A” type, and the smoke-box temperature 


slightly higher ; but in at least one batch of 
engines of the 4-6-0 wheel arrangement 
bifurcated elements have enabled the final 
temperature to be raised by about 16 deg. 
to 17 deg. Cent. (30 deg. Fah.); the original 
temperature, however, was very low. The 
trifurcated element (Fig. 5), which is used in 


WAGNER & TRIFURCATED 


“Tee Evxomece’ 


the streamlined ‘“ Pacifics ” of the L.M.S.R.., 
follows the same idea, but there are three 
lin. elements leading from the downtake 
pipe and back into the uptake. The Wagner 
element (Fig. 5) as used in Germany is very 
similar, the main point of difference being 
the method of joining the three elements to 


3 and 5), which is being tried on one of the 
Southern Railway ‘“ Lord Nelson” 4-6-9 
engines, and is also known in France 
and America; the “DM3” and “ DM4” 
elements in France; and the “H” and 
“HA” patterns (Figs. 3, 5, and 6), used in 
France and America, embody the principle 
of more steam area and gas surfave in the 
counterflow direction than in the return. 
The ‘‘ 5P4” has four leads in the counter. 
flow direction and one central tube for 
the returning steam, and the counterflow 
elements have external fins in order to pick 
up more heat from the gases. These fins 
divide the gas flow along the flue into two 
parts, so that the gas flowing between the 
inside wall of the flue and the outside of the 
element and fins can transmit heat to 
both the flue and the element, whereas the 
as flowing along the inside of the element 
one can transmit heat only to the element. 
The outlet pipe which runs through the 
centre of the element is of normal size. By 
the introduction of fins welded to the element 
one the gas frictional surface is increased, 
ut this is compensated by an increase in the 
free gas area of the flue. In France the 
general results of installing this design were 








Fig. 5 





satisfactory, showing increase in superheat 
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for the same draught loss with a decrease in 
the temperature of the gases leaving the flue 
tube. The writer believes, that tests have 
been conducted by one of the superheater 
companies with six and seven-lead types 
styled ‘ 6P ” and “ 7P.” 

The type known as ‘“H”’ by the super- 















































the downtake and uptake tubes. ,The 


Swindon superheater, patented originally by 
Churchward, Champney, and Burrows, is 
also of the trifurcated type with lin. elements. 
In these bifurcated and trifurcated types 
the steam area and lay-out are the same in 
the counterflow pass as in the return pass ; 








but other models, such as the “ 5P4”’ (Figs. 
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Dimensions in mm. 


FIG, 6 


heater companies. is in reality the Houlet 
element (Figs. 3, 5, and 6), first made in 
France by the Soc. Vallouree with the 
Louvroil and Recquignies patent system of 
loop connection. It incorporates an annular 
section for most of the counterflow length,. 
but this is changed about 18in. from the end 
to a circular pipe which bends. back to return 











= ofS OD: 


o.UCUS 
o 38 @ 


co 








Apri 16, 1943 





THE ENGINEER 





305 











to the smoke-box through the annulus. 
Compared with a four-pass Schmidt “A” 
type element of 31/38 mm. in a 125/133 mm. 
flue, the Houlet element gives 2-13 square 
fect of surface per foot run on the out- 
flow, against 1-42 square feet, and a 
steam area of 1-89 square inches counter- 
flow and 1-17 square inches return flow, as 
against 1+17 square inches in each direction ; 
the gas area is 12-44 square inches minimum, 
against 11-99 square inches in the four-pass 
Schmidt type. An increase of 35 deg. to 


and the element. 
EXPANSION DIFFICULTIES 


With high superheats the principal present- 
day troubles seem to be the differential expan- 
sion by reason of one end of the élemeéent 
carrying steam at 200 deg. to 210 deg. Cent. 
(390 deg. to 410 deg. Fah.), and the other 
steam at 400 deg. to 425 deg. Cent. (750 deg. 
to 800 deg. Fah.). The problem is less actte in 
the “A,” “HA,” and “EB” types, becatise there 





Taste IT.—Hlement and Flue Characteristies 
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‘Yype of element ‘a? Bifurcated “BY Houlet 
Dimensions of flue and elements... ---| Flue 5}in. o.d. | Flue 5}in. o.d. | Flue 3fin, o.d. | Flue 133 mm, 
x 8 wig; x 8 w.g:i x 9 w.g.; o.d. and 125 
elements | fin. | elements lfin. | elements 1 fin. ram. i.d. 
o.d. x 10 w.g.; | od. x 10 w.g.; | 0.d.x 10 w.g.; (5-24in. x 
four passes four tiibes two passes 4-94in.). 
Element as 
in Fig. 6 
Evaporative heating surface per foot run, aq. ft. | 1-375 1976 0-918 1-375 
Superheating surface per foot run, sq. ft. ... 0-36 0-36 0-311 1-76 counter- 
flow; 0-392 
return flow 
Net gas area through flue, sq. in. 13-15 14:16 5-91 12°44 
Not steam ares through element, sq. in. ... ... 0- 9834 0-775 x2 0-684 x 2 1-89 counter- 
=1-55 =1-368 flow; 1-17 
return flow 
Hydraulic depth of flue-and-element unit ... 0-405 0-452 0-339 0-303 
|. Perimeter of elements 
i Uae doen ecs eee 1-119 1-615 0-74 1- 
end Perimeter of flue < _ 




















50 deg. Cent. (60 deg. to 90 deg. Fah.) in the 
steam temperature has been claimed for the 
Houlet or ““H”’ type superheater element, 
but in the writer’s experience it is somewhat 
less. A statement was made in 1941* that 
the life of these elements was only two years, 
but in conversations with Chapelon prior to 
the war the writer was told that the life was 
three years. Mr. E. A. Robinson has informed 
the writer that with this type of element the 
structure was considered too rigid, as the 
differential expansion between, the two larger 
pipes forming the annulus caused trouble at 
the end of the elements. To overcome this 
defect the ‘‘ HA ” type (Fig. 3) was evolved ; 
in it the hottest end of the element unit is 
composed of four pipes, similar to the “ A” 
type, in order to give the necessary flexibility 
by acting as an expansion joint, thus reducing 
the stress in the fixed ends in the header ; 
the annular section and central return tube 
of the ‘‘H ” type are retained for the front 
part of the unit. Another type of element 
with different cross sections is the Sinuflo, 
with undulating tubes, tried in France and 
on the Southern Railway 4-6-0 locomotive 
‘‘ Lord Howe.” 

As far as can be gathered, the Sinuflo, 
“5 P4,” “H,” and “HA” types all give 
about 25 deg. to 30 deg. Cent. (45 deg. to 
55 deg. Fah.) higher superheat, without 
any increase in the pressure drop, than a 
corresponding “A” equipment. Usually 
the bifurcated element gives slightly less. 
superheat than the “A” type of element 
because the velocity of the steam flow 
is reduced. And as the gas flow and 
temperature remain more or less the same, 
more heat is taken up by the metal of the 
element, so that the life is likely to be less 
than that of the normal pattern. Eventually, 
of course, the temperature of the element 
might rise to a degree at which the effect of 
the lower steam speed on the superheat 
would be partly counteracted by the greater 
temperature difference between element, 
metal, and steam, so long as the metal tem- 
perature was not so high as to affect seriously 





are four lengths of element tubing, or the equi- 
valent, between the saturated and final steam 
temperatures, whereas in, the bifurcated, tri- 
furcated, “ H,” and “5 P4” patterns, there 
are only two lengths. Difficulties do not seem 
to arise if the degree of superheat is less than 
about 145 deg. to 150 deg. Cent. (say, 250 
deg. to 270 deg. Fah.). All the bands and) 
spacers must be designed to leave the éxpati- 
sion unimpeded. This is particularly neces- 
sary in the multi-tube types.of element, 
experience with which shows that the two or 
three return pipes expand more than the 
similar number of counterflow pipés,-and 
tend to push the counterflow lengths towards 


the temperature difference between the gas 


bréaking the spring bands near the return 
bends; and also tending to make thé header 
joints leak. 


MATERIALS 


Despite the high gas and steam tempera- 
tures—Brandt says* metal temperatures of 
875 deg. to 900 deg. Fah. are found in con- 
junction with steam temperatures of 750 deg. 
to 800 deg. Fah. and boiler pressures of circa 
250 lb. per square inch with clean eleménts— 
solid cold-drawn open-hearth low-carbon 
steel tubing is used for most elements, and 
much of it is treated by the Acquacidox 
process in an endeavour to eliminate local 
pitting. On the French National Railways 
the Houlet eléments and, it is believed, some 
of other types are made of a special heat- 
resisting steel containing 6 per cent. of 
chromium and 0-25 to 0-6 per cent. of molyb- 
denum. This niaterial was applied first to 
the return tubes from the annulus to the 
central pipe, and although it should give 
better performance agairist any high steam 
temperature, the writer believes it was intro- 
duced primarily to withstand high gas 
temperatures and enable the return bends 
to be brought from 20in. to 12in. from the 
fire-box tube plate without encountering 
ahy trouble through repeated severe eloiiga- 
tions crystallising the metal and producing 
fractures. This method of getting higher 
superheat by bringing the elements closer 
to the fire-box tube plate has been introduced 
within the past five or six years. It was not 
until years after the introduction and per- 
fection of the machine-forged return bends 
that, in order to get steam temperatures of 
370 deg. Cent. (700 deg. Fah.) or more with 
“A” type superheaters, the distance was 
shortened: The standard distance on the 
soe is now 10}in., but few other rail- 

favour 4 distance of less than 12in. 

conclusion, the sige ge to acknow- 
appreciatively the help givéh him by 
Mr. E. A. Robifson, managing director, 
Superheater Company, Ltd., in the prepara- 
tion of Figs. 1, 2, and 3, and in the provision 
of up-to-date information concerning the 
construction of certain modern types of 
elements. 





the side of the flue near the fire-box: end, 








Oberhasli Hydro-Electric Power Scheme 


Main GENERATOR SETS 


ie! our last article we gave a general 
description of the design of the main 


. 46 we 
reproduce a view of a sectional of the 
power-house, showing the main gerierating 
units, the overhead crane, and (bottom, right) 
the crane for the turbine runner. Above the 
turbine runner crane chamber are the com- 
partments for the control and instrument 
cables and the fresh air and oil and water 
connections, while above the éontrof foom 
floor are the rooms for the exciter and 13-kV 
controls. The view. of thé generator 
taken in the maker’s works (#ee Fig. 51) 
shows clearly the radiators for cooling the 
air, Which are arranged around the alternator 
casing and when in position—see Fig. 46— 
are surrounded by a concrete wall. Other 
views shown in Figs. 49 and 50 give a clear 
idea of the size of the different units as 
they are seen when lifted ready for lower- 
ing into the turbine chamber. The sectional 


generator sets and turbines. In 





* R. 8S. York, Journal of the Inst. Loco, Engineers, 
No. 167. 


No. VIi—(Continued from page 289, April 9th) 


reproduced. in Fig. 47, illustrates the 
points of design which were referred 
week’s article. 
Tue House Tursine 


In Ofder to supply thé various electric 
auxiliary ma¢hines in the power station with 
current and to deal with the lighting of the 
ee enna ss Sea 6 sents 

gerierating set. It has a designed 
output of about 650 H.P and the current is 
generated at the voltage at which it is used, 
namely, 380 £6 220 volts. In addition to this 
generating set, cables are connected to the 

‘ switching and transformer station 
nearby, so that can be obtained for 
domestic uses, if ni Should any 
defect take place in the house turbine system, 
an independent supply is thus assured. 

The house turbine is arranged at the same 
level as the main turbines, and water is 
supplied to it through a 75 m. long, 300 mm. 
diameter main which connects with the main 


units, 
princi 
to in 





*“ Trans.,”” American Soc. Mechanical Engineers, 





drawing of one of the generator and turbine 
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pressure pipe. A horizontal form of turbine 
was chosen, which suits the somewhat 
restricted space better than a_ vertical 
turbine. Like the main generators, the 
600-EVA unit is furnished with air coolers 
through which water circulates. This arrange- 
ment avoids the necessity of special air 
canals and ducts. In order to ensure the 
safeguarding of the power station lighting, 
even in the very unlikely event of a failure of 
the main and auxiliary supplies, a cadmium- 
nickel accumulator battery is provided. It is 
designed to come into action automatically 
immediately the current in the main supply 
circuits fails. There is also a 24-volt battery 
for the signalling and control system. 


OvuTFLOW ARRANGEMENTS AT GADMER 
WaTER 


In an earlier article we referred briefly to 
the outflow arrangements into the Gadmer 
Water. In Fig. 53 we reproduce a view of the 
outflow canal and in drawing Fig. 54 the 
general arrangement of this canal, and its 
relation to the Gadmer Water and the road 
bridge and connecting railway is shown. At 
first it was intended to allow the tail-race 
water to flow direct into the Aare River, 
through a short passage, but later studies 
indicated that it would be better to carry the 
outflow canal along the north-eastern side 
of the valley and make the outflow into the 
Gadmer Water. In this way a gain of 5 m.- 





in the fali was gained and the height 
of the power-house above the valley 
level was better utilised. The length of the 
outflow canal is 1294 m. and the slope of the 
bed of the canal is 2-5 per cent. Through the 
mass of solid and stress-free Innertkirchen 
granite in which the canal was driven, it was 
possible to adopt a simple form of passage. 
It has an area of 13-65 square metres and 
the sides are straight, sloping outwards, with 
a slightly curved roof. Typical sections are 
given in Fig. 54 showing the normal and 
strengthened designs. The final outflow 
channel was specially designed to kill the 
velocity of the water. The end of the canal 
is splayed out and the gradient gradually 


rises toward the end and then falls again. 


As the canal is built in good rock its con- 
struction was easily carried out. When in 
operation the highest water level in the canal 
is not more than 0-80 m. above the low-water 
level of the Gadmer Water. Under high- 
water conditions, with the water in the 
Gadmer Water flowing at about 100 cubic 
metres per second, the levels of the water in 
the river and the canal, with a maximum 
discharge of 36 cubic metres per second, are 
equal. Under very high-water conditions in 
the Gadmer Water, however, there is a slight 
damming up of the water in the outflow canal 
even when it is flowing with the full output 
of 36 cubic metres per second. As the end of 
the outflow canal forms a pocket, the bottom 
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of which under low-water conditions is lower 
than that of the Gadmer Water, it was neces- 
sary to provide some means of shutting off 
the canal, and a pumping plant was installed 
so that the canal can be emptied for inspec- 
tion purposes. 

WaTER AND Ot CooLine SYSTEMS 


The cooling water which is needed for the 
thrust and main bearings of the generators, 
the turbine governors, and the transformer 
oil, is supplied from a central cooling water 
system. Under normal working conditions 
the water is taken from the tail-race canal by 
means of an electrically driven pump, which 
delivers it into an overhead tank having a 
capacity of 200 cubic metres. From this 
tank the water flows through cooling water 
pipes to the various tappings. The pumping 
plant is designed for fully automatic opera- 
tion. In addition to the cooling water 
supply, there are ‘also supplies of water for 
fire fighting and drinking. 

With regard to the oil supply system, oil 
baths are built in below each transformer, and 
these are connected to a common delivery 
pipe leading to the dirty oil tank. The tank 
has a designed capacity of 30 tons, equal to 
the whole amount of oil contained in one 
transformer. 


LirtIne APPLIANCES 
As already mentioned, there is an overhead 
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crane, arranged over the power-house, which 
runs its entirelength. It has a lifting capacity 
of 120 tons and a span of 10:80m. The use 
of this crane for lifting heavy parts of the 
electrical machinery is illustrated in Figs. 49 
and 50. The parts can be lifted directly from 
the railway wagons in which they were 
delivered and lowered into position in the 
turbine chambers. A further crane of 28 tons 
capacity is installed in the valve chamber for 
the erection and maintenance of the rotary 
quick-closing valves. The half-portal crane 
for lifting the turbine runners has a capacity 
of 13 tons. It will be seen to the right of 
Fig. 46 in the lower part of the picture. The 
workshop has a 3-ton crane, and a 1-ton lift, 
staff and goods, is provided. 


TESTING AND MEASUREMENT EQUIPMENT 


In the lower part of the power-house there 
is installed a water resistance—see Fig. 48— 
which is designed to take a load of 40,000 kW 
at a pressure of 13 kV to 14 kV. It 
is connected by a compressed air switch 
over the 13-kV lines, and is employed 
for regulating and shutting-down tests 
and also when determining the overall effi- 
ciency of the individual generator sets. It 
may be recalled that part of the tail-race 
canal is arranged as a testing bay and is 
equipped with the necessary calibrated weir 
in order to determine accurately the amount 
of water used by a single turbine. 


HEATING AND VENTILATION 


A special heating and ventilating plant for 
the power station and the adjoining staff 
accommodation is, provided. The heated 
air is obtained directly from the generators 
and is circulated through appropriate ducts. 
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through two ventilating shafts connected 
with the atmosphere, one at the northern end 
and the other at the south end of the domed 
roof of the power-house. 


TRANSFORMER AND SWITCHING STATION 


The open-air transformer and switching 
station, which was formerly used to distribute 
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The original station has been in continuous 
operation for ten years, and there was there- 
fore no reason to depart from the lines 
originally laid down. When installing the 
new apparatus, however, an effort was made 
to take full advantage of the advances since 
made in the design of switchgear for large 
powers. The old oil switchgear used for the 











Fic. 48—-WATER RESISTANCES 


The fresh air is drawn in by means of a/the current generated at the Handeck power} 150-kW overhead lines was dismantled and 
centrally placed fan and passes through the |station, has been extended by adding newjre-erected at Innertkirchen for use as 


side spaces used for the low-tension cables in | switchgear to cover the generating sets now| generator switchgear for the Innertkirchen 
the power-house. The used air is discharged | installed in the Innertkirchen power station.| plant. In place of this oil switchgear, and 
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GENERATOR AND SWITCHGEAR FOR INNERTKIRCHEN 
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for the further extensions to the overhead 
distribution system, modern rapid-operating 
switehgear of the compressed air and oil jet 
type was installed. The switches have a 
designed capacity of 2500 million volt. 
In Fig. 52 we illustrate two 
air blast switches, which 
were supplied by the A.G. Brown Boveri et 
Cie., of Baden; while Fig. 55 shows a 
Sprecher and Schuh switch of similar capa. 
city operating on the oil jet system. With 
the extensions made to the outside switching 
station further additions to the control room 
took place, which was equipped with new 
switchboards and light signals. These devo. 
lopments were foreseen in the construction of 
the first stage of the power scheme when the 
Handeck station was finished, and have been 
carried out systematically. 

In order to deal with the current generated 
by the Oberhasli power scheme it was neces- 
sary to construct alongside the ten-year-old 
double-overhead line from Innertkirchen to 
Bickigen a new double-line conductor from 
Innertkirchen to Wimmis and Miihleberg. 
These lines, six in number, are _ like 
the first, of aluminium-steel, the section 
being 170/40 square millimetres. The 
new line was completed and put into 











service on December 10th last. It serves 
to supply the districts of Schatten- 
halb, Meiri , Brienz, Iseltwald, Bénigen, 
Matten, Wil derswil, Interlaken, Darligen, 
Leissigen, Kraftigen, Aeschi, and Spiez, and 
continues to the outside switching station at 
Wimmis. 
MacHINERY TESTS 


By the end of last year considerable 
advance towards the completion of the station 
was recorded. The first set was run on pre- 
liminary tests on September 13th and the 
second followed on September 27th. On 
January 28th, 1943, the third 41,000-kW 
generating unit was put into operation. It 
is of interest to record that the sets were first 
run up by motoring the generators with 
current supplied from the Handeck station. 
The intervening cable connection between 
the two power stations, it will be recalled, is 
over 12 kiloms. in length, and in the circuit 
were three transformers, 5 kiloms. of 
50-kV cable, 7 kiloms. of 50-kV overhead 
line, and 0-5 kilom. of 150-kW conductor. 
The high impedance of these connections 
(about 50 per cent. based on 47,500 kVA) 
was such that the turning moment at the 
Innertkirchen generator was not sufficient to 
overcome the friction of the thrust bearing. 
It was therefore necessary to put the machine 
into slow motion by mechanical means. It 
was done by attaching the hook of the 13-ton 
lifting crane to the turbine runner and keep- 
ing the shaft in slow rotation by setting six 
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workmen to pull on the circumference of the 


turbine runner, When the oil film on the 
thrust bearing pads had been, established, the 
normal working speed was reached in about 
ten minutes. The tests of the sets were 
carried out and extended over many hours. 
We are informed that the sets, in spite of 
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the contractors who carried. out the work so 
successfully. 

We would express our special thanks to 
the Director, Dr. A. Kaech, of the Oberhasli 
Kraftwerke, the designer of Handeck and 
TInnertkirchen, and his two assistants, Ober- 
ingenieure H. Juillard and F. Aemmer, who 
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their unusual height of 14m., ran quietly 
and showed no harmful vibration of any 
kind, while the thrust and guide bearings of 
the generator were cool. Three sets of 
machinery are now in operation and, as will 
be seen from the drawings we reproduced in 
earlier articles, room is left for a further two 








Fic, 55—OIL- JET SWITCHGEAR 


units, for which the delivery tunnel, the 
surge chamber, and the pressure shaft and 
valves have been designed. It is remarkable 
that in less than two years from making the 
first excavation at the power-house site three 
sets are in operation, a fact which speaks well 


Swamwm Sc. 


OF OUTFLOW CANAL 


prepared the original material on which these 
articles were based, which was later prepared 
for publication by Dipl.-Ing. Werner Jegher, 
the joint editor of our contemporary journal, 
the Schweizeriche Bauzeitung, who kindly 
laced at our disposal a special reprint of 
is articles. We are also indebted to the 
Bulletin of the Schweizerischer Elektrotech- 
nischer Verein, for some notes on the, com- 
pletion of the power lines and the setting to 
work of the machinery. The excellent series 
of photographs, often taken under difficult 
conditions, by the Briigger A.G., of Meiringen, 
were supplied to us by the Ateliers de 
Construction Oerlikon, of Ziirich-Oerlikon, 
through Mr. G. Wiithrich, M.I.E.E., general 
manager and chief engineer of Oerlikon, Ltd., 
of Victoria House, Southampton Row, 
London, whose assistance in connection with 
these articles we gratefully acknowledge. 








American Engineering News 


Garbage Disposal at Army Camps 


One of the many problems relative to 
the operation of the military camps now estab- 
lished in all parts of the United States is that, of 
djsposing of the great quantities of garbage 
in @ sanitary manner and at low cost. After 
a study undertaken by order of the Chief of 
Engineer Corps, the burial system was adopted, 
in its modern phase known as.“ landfill, dis- 
posal.’’ While incineration may be mare rapid, 
it is costly and furnaces involve the use of 
critical materials not now available for that 
purpose. As adapted to camp service, a trench 
about 20ft. wide is excavated to provide ‘cover 
material and in this the refuse is deposited for 
a depth of 6ft., to be compacted by operation of 
a tractor or roller, and then covered immediately 
on top and slope with 18in. to 24in. of the 
excavated earth. No burning is permitted, 
and with proper operation there are no rats or 
other rodents and no offensive odours... Im fact, 





for the engineers who designed the plant and 


the official instructions state that if such odours 


are noticeable beyond a distance of 100ft. 
from the point of operation, the work ig not 
being done properly. The trench is of sufficient 
length for about two months’ disposal. When 
it is filled, compacted, and covered, including 
the cover of its slope, another parallel shallow 
trench, about 2ft. deep, is excavated along 
the toe of the slopes and filling _——— the 
24in. cover separating the new from the old 
fill of refuse. Thus the record of each day will 
be @ square or ilar mass of well-com- 
pacted fill enclosed by its earth cover. A 
special machine devised for this work is a 
“ crawler” tractor, equipped with a drag-line 
boom and excavating bucket, a scraper b 

for levelling or excavating, and a bulldozer for 
spreading and levelling the earth cover, These 
machines range in size from 35 H.P. and 1-yard 
bucket for camps of 20,000 population to 
50 H,P, with j-yard bucket for those of 
50,000 or upward. The filled land may be used 
without delay for parking vehicles or military 
equipment, but buildings should not be erected 
upon it for three years, to allow for settlement. 


Servicing Oil Engine Locomotives 


With the continuing application of the 
oil engine locomotive to fast passenger service 
and yard switching or shunting service, as well 
as to heavy and fast freight train service, the 
matter of effective maintenance and repair of 
engines of this type has become a pressing 
problem for many American railways. This 
applies especially at the present time, when 
war conditions make it essential to work the 
engines to their full capacity. The facilities 
required are in many cases distinct from those 
for steam locomotives. For example, repairs 
are made largely en route or at terminals. ey 
repairs, comparable with those of steam loco- 
motives, are made only at intervals of several 
years, when complete overhaul of the oil engine 
may -be necessary. Exclusive of accidents and 
providing for proper operation and lubrication, 
such complete overhaul may be needed only 
after service of a million miles or more. Further- 
more, if the engine is removed another may be 
set in its place and the locomotive then restored 
to service... According to a report.of the 
American Railway Engineering Association, 
few railways have as yet provided complete 
repair facilities for their oil engine locomotives, 
general reliance being placed on the shops hand- 
ling the steam locomotives. New repair sh 
for oil engine locomotives are generally on the 
longitudinal system, with parallel pit tracks 
having ample working areas between them. 
The pits extend the full width of the engine, but 
may be either of just sufficient. depth for con- 
venient i ion and work, or of such greater 
depth as will enable the workmen to pass to and 
fro under the locomotive, Overhead travelling 
cranes. to lift the locomotives are used only 
where they already exist, owing to their high 
cost. The most ususl arrangement is a transfer 
table for removing the wheels and bogies, 
together with portable hydraulic jacks to lift 
the frame of the locomotive. It is desirable to 


j have shop area for such locomotives entirely 


walled off from the area used for steam engines, 
in order to be clear of smoke and dust, as well 
as condensation which might affect the elec- 
trical equipment. 








War-anD THE Suprty or Rorz.—The rope 
industry on the North American Continent is 
taking steps to counteract the effect of the Pacific 
Ocean war in cutting off supplies of manila fibres. 
The production of manila in Panama is under 
development, as a new Caribbean crop grown from 
Abaca (banana) seedlings is expected in 1944. The 
size of this crop is also a military secret. Another 
development, however, is of interest to Canada as 
well as the United States. That is the growing of 
hemp for fibre. Kentucky farmers in 1942 raised 
350,000 bushels of hemp seed, and that seed will 
be used to plant 400,000 mid-western acres this 
year. From this is.e ted a yield of some 200 
million pounds of cordage fibre. The raising of 
hemp in Canada. is also being *given serious con- 
sideration. The introduction of hemp growing in 
the States back over 300 years, when the 
Pilgrim Fathers, who landed at Plymouth, Mass., 
brought some hemp seed with them im 1620.. They 





‘planted this and made rope from the hemp fibre. 
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frigates is yet available. We know, however, 
that they are larger and faster than the 
corvettes. It is reasonable to conclude, there- 
fore, that they will have a greater armament 
and better sea-keeping qualities, particularly 








Vou. CLXXV No. 4553 in heavy weather. 
the “ better escorts.” 
decry the value of the corvettes. 
Contents 
THE ENGINEER, April 16th, 1943 PAGE 
A SEVEN-DAY JOURNAL ... ... 2.00... 301 they have done wonders. They are far from 


LEADING ARTICLES— 


FRI A is “esp. wen es hie aro a 
MOTORWAYS. “. I "I cL il i I 80] ment from the weather. They held the trade 


Cow-LikB OPINIONS See ST 90.< ong) (sani tengey Lager ean 


SPECIAL ARTICLES— 
mesa i revgs MERCHANT FLEET. No. III. 


eDaRN | Lecouorite SUMAEEAe Guus): $18! and more complicated ships which would 
304! have taken longer to construct. History will 
. 305] find that the corvettes have been the saviours 


Monmax, Looomorrvs SUPERHEATING. 
OBERAASLI Hypro-Evectar CT © PowmR Scukwn i 7 No. 


HEMISPHERICAL GRAIN Suen isan cana -.. 318 
Post-Wak BUILDING INDUSTR ok tase eee 
PRETORIA Wi Procnis | as .. 315 


iN . 
NEw L.N.E.R. Locomotivs Depot... ... ... ... 315 





LETTERS TO THE EDITOR— 





PROFIT AND PATRIOTISM ... ... ... ... ... «.- S14 
Cs ick reefs Vea ex sone. ene St aepigie te 
SI es Fe a eg ae ek gee cee 
NEWS AND NOTES— 
AMERICAN ENGINEERING NEWS... ... ... ... ... 309 
FORTHCOMING ENGAGEMENTS ... ... ... ... ... 320 
eG eS a ee: 
NOTES AND MEMORANDA Rea i ees aes ee 
Suxty YEARS AGO 311 








NOTICES TO READERS 


P restrictions make it i le to 
He si the number of Mbecribers 
New subscriptions can in future only be 

accepted for inclusion on the waiting list. 














hi 


faa Samm. Cec, Gaege 


Nampa, arnt, 3 


Telegraphic Address : 
Telephone 








FRIGATES AGAIN 


“ Tr I die, the want of frigates will be found 
engraven on my heart.” The words were 
Lord Nelson’s. Now history is repeating 
itself. There are to be frigates again, this 
time to wage the unceasing war against the 
U boats in the wide ocean, and there is little 
doubt that those words of Nelson’s would 
be just as applicable to-day to those who are 
in charge of that most vital struggle known 
as the “ Battle of the Atlantic.” Just as 
“* destroyers, more destroyers, and still more 
destroyers ”’ is the cry of those in command 


of the big fleets, “‘ escorts, more escorts, still 
more and still better escorts” is the cry of 
the guardians of the ocean trade routes. 


20 | by an increase in the capabilities of the indi- 


advices reverding | it, disengages on the quarter of the convoy 


comfortable in a seaway, but they are robust 
and can stand up to any amount of punish- 


routes open when there was very little else 
to do it, and when the war might well have 
been lost had the Admiralty ordered larger 


of our maritime lifelines, and no praise can 
be too high for those little ships and the men 
who sailed in them in all weathers. One must 
not forget that the enemy is putting into his 
U-boat warfare his entire resources, not only 
of men and machines, but of devilish inge- 
nuity. He evolves new tactics from time to 
time, and is for ever effecting improvements 
in his material and his methods. These have 
to be offset, not only by an increase in the 
number of escort vessels available, but also 


vidual escort ships. The speed of the new 
U boats is higher than the speed of those in 
service two or three years ago. The result 
is that the speed of the escort ships must be 
increased. Nor is this all. We have been told 
that a greater proportion of faster merchant 
ships are being built. This means faster 
convoys, and again, faster escort craft. 
Moreover, we have now reached a stage in 
the war when we can afford to spend a 
slightly longer time in producing the better 
escorts required. The situation is still one of 
gravity, but it has lost, to some extent, the 
urgency of extreme emergency which charac- 
terised it not so longago. The U-boat tech- 
nique of to-day is to attack in packs, the 
units of which are fairly closely spaced in 
*|echelon formation across the route of the 
convoy. Thus during the space of a few 
hours a number of U boats will be able to 
attack, and, as each U boat fires its torpedoes, 


and then uses its superior speed to work round 
the convoy and take up a new attacking 
position ahead of it a few hours later. Thus 
one U boat may be able to attack the same 
convoy several times. The factor governing 
the ability of the U boats to work round into 
a new attacking position after having 
delivered one attack is, of course, the margin 
of speed which the U boat possesses over the 
convoy. The speed of a U boat, however, 
does not depend only upon the capabilities 
of its engines. It depends also upon the 
length of time which the U boat can devote 
to steaming on the surface, for its speed is so 
reduced if it is forced to dive that it becomes 
comparatively almost immobile, particularly 
if the commander realises that he may be 
prevented from coming to the surface for a 
considerable time, and that he must therefore 
conserve the power of his electric batteries. 
The U boats therefore try to disengage after 
their attacks as close to the convoy as 
possible, thus saving time, for every minute 





to be travelled in order to work round ahead 
of the convoy again and so reach a new 
attacking position. It is thus astern of the 
convoys and on their quarters that many 
actions have taken place between U boats 


They are, in fact, to be} and convoy escorts. These actions, however, 
This is in no sense to} have the effect of making the escorts drop 
These | astern of the convoys, and the slower tiic 
were little ships which could be turned out|escort ship the longer it will take her-to 
quickly to meet a terrible emergency, and|regain her station for the protection of the 


convoy from further attacks. There have, 
in fact, been cases in which the commandiny 
officer of an escort ship has been in a dilemma 
whether to pursue a U boat with a good 
chance of effecting its destruction or of 
abandoning the hunt in the interests of 
returning to the protection of the convoy at 
the earliest possible moment. There have 
been, cases, also, in which a U boat which has 
been damaged and was clearly unable or 
reluctant to dive has been able to escape by 
outdistancing a pursuing escort vessel. Faster 
escort ships, and particularly those which 
can maintain a fairly high proportion of their 
speed even in heavy weather, as the frigates 
promise to be able to do, can also range 
further ahead of a convoy and thereby 
prevent the U boats from reaching their ideal 
attacking positions on the surface. 
Strategically and tactically, the faster 
escorting craft, which are becoming available 
as a result of the introduction of the frigate 
class, are a very definite advance in the war 
against the U boats. Of their good design 
and construction, even in the absence of 
details, one need have no qualms. Designers 
and builders are very sensible of the responsi- 
bility which rests upon them. Nor need one 
fear that their crews will fail to make the 
most of the new ships. One may therefore 
regard the coming of the modern frigate as 
likely to go a long way towards the final dis- 
comfiture of the U boat and the greater 
safety of our merchant ships. The coming of 
the frigate is, in fact, symbolic of the capacity 
of the United Nations to change from a 
system of defence imposed by the activities 
of the enemy to a system of attack. The 
corvettes proved to be our salvation in the 
dark days when the staving off of defeat was 
the paramount consideration. The frigates 
may prove our ultimate salvation by driving 
the U boats off the sea routes. 


Motorways 


By publishing a memorandum on the 
post-war development of highways, the 
Institution of Highway Engineers is, in its 
own field, taking a part in that same post- 
war planning to which other institutions and 
societies are giving close attention. But it is 
dealing with a subject likely to be in hot 
debate as soon as motor transport begins 
again to assume its peacetime proportions. 
As was to be expected of the Institution that 
produced it, the memorandum has much that 
is wise to say upon such matters of detail as 
non-skid surfaces, traffic lanes, the lighting of 
highways, the siting of mains and services, 
the control of ribbon development, &c., and, 
it may be added, many of its recommenda- 
tions were, even before the war, already being 
acted upon as and when new roads were built 
or old roads improved. But it is not the 
detail design of highways, upon which there 
is in effect fairly general agreement, that we 








Little enough of the details of the new 
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by the Institution is of more interest, even 
though it is far from a novel conception. It 
provides for four types of roads: high-speed 
motorways to accommodate long-distance 
mechanical transport, the use of which would 
be restricted only to motor vehicles ; mixed- 
traffic secondary roads provided by the 
improvement of existing arterial roads ; 
local parkways connecting industrial areas 
with recreational centres; and minor local 
roads. If the Institution’s proposals were 
put into effect, some 2800 miles of motorways 
would be built upon the basis of a plan for a 
skeleton network of such highways first pro- 
posed by the same body in 1936, The more 
detailed planning of these motorways would 
have been undertaken by a national planning 
authority and their actual construction and 
maintenance would be financed from a central 
fund. Having provided in this way for the 
needs of higher-speed traffic, a speed limit 
of 45 m.p.h. would be applied to the mixed- 
traffic roads, because “ it is our firm “opinion 
that on roads designed to accommodate all 
types of road users safety cannot be achieved 
except by speed restriction.” Segregation of 
the different classes of traffic on such a road 
is not regarded as a satisfactory solution, 
since the complications involved render it 
impracticable. It will be seen that, in contra- 
distinction to the detail proposals which are 
likely to win general acceptance, the document 
becomes more controversial in its broad 
outline. 

The agitation for the construction of motor- 
ways is, we believe, older than many people 
imagine. But it did not begin to assume any 
real importance until the time when Hitler in 
Germany was rapidly pushing forward the 
construction of a system of autobahnen 
designed for safe road speeds up to 100 m.p.h. 
No other country in the world could show so 
sumptuously a planned network of magnifi- 
cent roads and the Germans were not slow to 
to recognise the propaganda value of their 
work. Basing the argument upon the true 
fact that road development at that time was 
in a backward state in Germany, which was 
ill-provided with indifferent roads, they 
endeavoured, with considerable success, to 
convince the world that the new highways 
were being built primarily to meet civilian 
needs. In the light of what has happened 
since, few can now doubt that they were in 
reality built for a belligerent purpose. Never- 
theless, just as the military roads built by 
Napoleon in France have served the civilian 
needs of that country ever’since, it is certain 
that Germany, when peace returns, will reap 
civilian benefits from the existence of the 
autobahnen. The fact that they were built 
for military reasons does not deprive them 
of civilian value. But whilst admitting that 
conclusion, it would be unsafe to assume that 
their civilian value alone would have justified 
their construction in the first place. Thus, 
as far as this country is concerned, lacking, 
as a Power primarily dependent upon sea 
transport, military pressure for the con- 
struction of strategic highways, the question 
as to whether the construction of motorways 
would be justifiable still remains debatable. 
The Germans have given us guidance only 
as to the design of such roads, not as to the 
desirability or otherwise of building them. 

As compared with Germany, this country 
is already endowed with a remarkably fine 


them are capable without reconstruction of 
meeting modern requirements. Is it not 
possible that by progressive improvement, 
by the stricter control of ribbon development, 
and by the adoption of other measures that 
would facilitate the work of reconstruction, the 
existing arterial roads, already under national 
control, might be made adequate to meet the 
needs of all but a few motorists and road 
hauliers wishing to travel long distances at 
high speeds? If that is so, the matter 
reverts to a problem with which many engi- 
neers are already familiar, that of determining 
the best compromise between the attainment 
of the highest technical efficiency and the 
rapidly mounting cost of that achievement. 
For it may be granted to the Institution and 
other protagonists of similar schemes that 
the ‘highest technical efficiency of the high- 
ways in meeting their task can only be 
obtained by the construction of new motor- 
ways in addition to the improvement of 
existing arterial roads. But before embarking 
upon a road construction policy that 
includes motorways it remains to count the 
cost and determine whether the cheaper com- 
promise might not be more advantageous. 


Cow-Like Opinions 


We have to thank Mr. Oliver Lyttelton, 
Minister of Production, for a phrase that 
tickles the palate. In the course of a speech 
to the Aldershot Conservative Association, 
last week, he said: “‘ Nothing could be more 
ghastly than a uniform cow-like public 
opinion, which is willing to browse on the 
artificially fertilised fields and chew the cud 
of common pasture while being strenuously 
milked by the Chancellor of the Exchequer.” 
The fact that this sentence will not bear 
critical analysis deprives it of none of its 
charm. Let us say, if we like, that Mr. 
Lyttelton is a symbolist and that we must be 
allowed to enjoy the sound of his words and 
give a welcome to the reactions they provoke 
without attempting to apply to them the 
cruel arts of scientific exegesis. Some 
pragmatical persons may insist on inter- 
preting this delightful figure of speech with 
verbal accuracy and so, dwelling on the 
critical word, argue that since opinion cannot 
be taxed the whole thing is nonsense, whilst 
others will read “ opinion ” in a liberal spirit 
and think rather of the actions that result 
from the thought than of the thought itself. 
But, terminological reservations apart, all 
who can still see in individual effort something 
worthy of preservation will say of Mr. 
Lyttelton’s words, “ them’s my sentiments.” 








Sixty Years Ago 





A MATHEMATICAL PRIZE 


In February, 1882, the French Academy 
announced that it would award its Grand Prix 
for mathematics for a dissertation on the repre- 
sentation of a number as the sum of five squares, 
an old problem in the theory of numbers. The 
prize was valued at 3000f., and» by June Ist 
essays had been received from three candidates, 
Professor H. J. 8. Smith, of Oxford ; Hermann 
Minkowsky, a young student at Kénigsberg 
University ; and a third, whose name escaped 
recording in our columns. Eventually the 
Academy awarded the prize jointly to Professor 
Smith and the young Kénigsberg student. In 
Professor Smith’s case the award was made 


decision was announced. Actually he had 
solved the problem as part of a much more 
general investigation some years previously 
and had published bis results in the ‘“ Pro- 
ceedings ” of the Royal Society. His work on 
the subject had, however, escaped the notice 
of the French mathematicians in the dis- 
organisation attending the Franco-Prussian 
War and the Siege of Paris. This prior publica- 
tion of the results was held by the French 
academicians not to invalidate the award. 
Shortly after it was made, however, it was 
established that Minkowsky had been aware of 
Professor Smith’s earlier work on the problem 
and had appropriated his results from the Royal 
Society’s Journal, even to the extent of copying 
a slight error in them. When this discovery was 
made the Academy withdrew its award to 
Minkowsky and gave the whole prize to Pro- 
fessor Smith. ... To-day the interest of this 
story lies in the identity of the young Ké6nigs- 
berg student. Was the accusation of “ cribbing” 
well founded, and if it were, did it serve to turn 
him away from mathematics for the rest of his 
life? Or was it a youthful indiscretion on the 
part of a man whose name to-day is held in high 
honour throughout the mathematical world ? 
Was he identical with the H. Minkowski, who in 
1908 published the results of his investigations 
of four-dimensional geometry and thereby intro- 
duced the conception of an absolute space-time 
continuum on which the theory of relativity in 
its later stages of development came to be 
based ? 
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SHORT NOTICES 


Photographie Optics. By Arthur Cox. London, 
The Focal Press. 1943. Price 15s.—In no 
branch of applied science has simplification of 
procedure been carried further than in photo- 
graphy. “‘ You press the button and we do the 
rest ” is more than a mere slogan. It is carried 
into practice and with every advance in camera 
design the power of the user to make selection 
is reduced by the provision of automatic adjust- 
ments. In these circumstances it is not surpris- 
ing that only a tiny fraction of those who use’ 
cameras is really interested in lenses and photo- 
graphic optics, but so great is the number of 
users that this tiny fraction is an appreciably 
large number. Hence there is a good field for 
books which instruct the intelligent photo- 
grapher in the broader aspects of the science on 
which the art he practises is founded. Amongst 
such works one of the best, possibly the best, 
that we have come across is that which lies 
before us. Mr. Cox has the gift of lucidity and, 
something that is equally important in this 
kind of book, the gift of selection. He refuses 
to be led off his path into byways, but sticks 
closely to the subject in hand—that is, the 
study of lenses for the practical photographer. 
We need not say that this is not a text-book for 
students, though it is probable that it would do 
many of them good to read it, as it would bring 
them up against practical problems associated 
with the design and employment of lenses. We 
commend it very heartily to all photographers 
who, whether they have a scientific background 
or’ not, are not content merely to “ press the 
button.” 
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FIG. 1-NOSE AND TAIL MULTIPLE GUN TURRET ARRANGEMENT — 1936 


FIGS. 2, 3 AND 4—FIRST ENCLOSED TURRET — 1930; GEARED HAND CONTROL 
Fics. 5, 6 AND 7—COMPLETE ROTATION FOUR - GUN TURRET; TWIN GUN TURRET FOR 
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required a gun mounting of minimum obstruc- 
~ ws 4 | tion. This was a powered pillar mounting, 
= system gave adequate and sensitive control 


By L. G. FRISE* 


over the movement of the gun with prac- 
tically no increase in bulkiness over the earlier 


HE many military types of aircraft) the guns and had the advantage of sighting|types of hand-operated pivot mountings. 


designed by the Bristol 


have entailed the consideration of practically | Fig. 10 shows another form of hand-operated | 1935 
all forms of offensive and defensive arma: | turret, built into a two-seater fighter, which 


Company|always through the same screen panel. |This model is illustrated in Fig. 11. The year 


saw the advent of the Bristol 
Blenheim ’—the first high-speed medium 


ment. It is convenient to date the concep-| had the distinction of being the first lay-out | bomber to go into large production for the 
tion of the turret from the first attempt at|for a remotely controlled gun where the|Royal Air Force, and for this aircraft a 


gunner did not occupy the turret proper. 


special ’midships turret was designed, which 








At that time the first attempts were being |subsequently was considerably developed. 
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FiG. 10-REMOTELY CONTROLLED HAND OPERATED TURRET 











“*} |made by Bristol engineers to operate) The first mark of this type of turret (shown 
turrets by power. In creating the nose and|in Fig. 4) gave partial rotation in the rear 
tail turrets for a big transport bomber} hemisphere only and carried one gun. The 
of 1932, which eventually became the|development of the “ Blenheim ” turret can 
losing th d f the slip-| “ Bombay ” troop carrier used in this war,|be traced from this original model, through 
re This was piher in’ 1980, as shown in several systems of electric drive were used|types with different makes, numbers, and 
Fig. 2. Although not power operated, before changing over to the final hydraulic] calibre of guns, different ammunition feeds, 
counterbalance enabled the gunner at the method. The most successful of these early 
speeds of that day to train the gun against electric drives consisted of an electric motor 
the greatly reduced loads obtained by the | driving a disc from which variable speed and 

reversing friction drives conveyed motion to 
the guns. The control was by means of a 





FiG, 8—HYDRAULICALLY OPERATED NOSE 
TURRET 









































Fic. 11—POWERED PILLAR MOUNTING 














FiG. 12—PARTIAL ROTATION TWO-GUN 

small joystick, but the smoothntss was con- TURRET 

sidered inadequate and electric systems weré ° 
f . | discarded until quite recently. The hydraulic| varying sights and armour protection, and 
enclosed design. The next. step was to give] 1 odols of that time are shown in Figs, 8 and 9| with partial and complete rotation. Two of 
the gunner a geared hand control over both! for the nose and tail positions. these types are shown in Figs. 5 and 12. The 
elevation and traverse, and this advanced! 4 further “ Bristol ” type was developed | four-gun complete rotation type in Fig. 5 is 
type was produced in 1933, as shown in/in 1934 for the semi-open cockpits of Army} shown with the cupola removed in order to 
Fig. 3, In this case the gunner moved with | (4 operation aircraft, where the performance| illustrate the compactness achieved. Two 
of many duties in the observer’s cockpit] other types of twin gun turrets developed for 


FIG. 9—HYDRAULICALLY OPERATED TAIL 
TURRET 











* Chief Designer, The Bristol Aeroplane Company, Ltd, 
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medium bombers are shown in Figs. 6 and 7. 
These designs are used in both the ‘ Beau- 
A feature 
common to the turrets, shown in Figs. 6, 
7, and 12, is that they are so designed that 
the gunner, whilst seated in the turret, can 
operate, if required, wireless or other equip- 
ment situated in the aircraft just outside the 
For this purpose 
the back of the turret is kept open and free 
from structure,,so that the gunner has free 
access with his hands. This facility is of 
especial value where an economy of crew is 


fort”? and the “ Blenheim.” 


periphery of the turret. 


desirable. 


The advantage of one designer being 
responsible for the complete bomber and 
armament is well shown in the case of a 
design for the highest possible performance 
without sacrifice of efficiency or effectiveness 
in the armament carried. For a machine of 
this class the turret shown in Fig. 1 was 
designed in 1936, and is a good example of the 
way in which the structures of this aircraft 
and turret can be smoothly wedded into an 
It is also an early 
example of the removal of the gunner from 


efficient combination. 


the body of the turret and shows the reduc- 


tion in size that can be effected with a large 
movement of the guns when the gunner only 


moves his head to follow the sight. An inter- 


esting detail of this lay-out was the complete 


- absence of backlash obtained by operating in 
one direction only against a spring return. - 
In the design of gun turrets the Bristol 
Company has from the first sought to produce 
the lightest possible structure by leaving out 
instead of carving out. As a consequence, 
the turrets can be made in a reduced number 
of man-hours. The simplest engineering 
methods are used without recourse to pre- 
cision work. When big production started, it 
was possible to make use of sub-contractors 
familiar with general work only. At that 
critical period, therefore, large production was 
well ahead without having to await the 
building up of specialised capacity. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PROFIT AND PATRIOTISM 


Srm,—I have read Mr. H. P. Vowles’ able 
contribution to the discussion under the above 
heading, setting out the arguments against 
private enterprise. The general reply to his 
criticism is given in the same column as the 
commencement of his letter, 7.e., in your review 
of the ‘‘ Transactions’? of the Newcomen 
Society. The actual words are: “ Materials 
and methods -may change, knowledge may 
grow, but basically speaking mankind does not 
alter perceptibly.” To argue, therefore, that 
sociological theories which were valid at the 
end of the last century are now invalid is to 
demonstrate one’s lack of knowledge of 
sociology. If it were realised that economics is 
a branch of sociology and not a science in the 
sense that chemistry or physics are sciences, 
much materialistic misconception would be 
removed. The same argument as used by 
Mr. Vowles might be applied to the teachings of 
the Bible, which we know to be the correct 
foundation for a well-ordered society. 

Lord Keynes, in so far as he is a follower of 
the mechanical theory of the materialists, is 
quite right in his deductions, but I do not think 
that his fundamental assumption of materialism 
can have many followers in Great Britain. On 
the Continent and particularly in Germany, 
where it was confirmed by Karl Marx, the 





success. This is because the inhabitants of the 
Continent from the very foundations of their 
countries have always followed a militaristic 
method of government, both for the defence of 
the realm and all forms of society. Only in 
Britain, where voluntary service in the Armed 
Forces is the normal practice, has there deve- 
loped a commercial system with its liberties. 
It is just this system which has created 
capitalism, having as its foundation profit, 
competition, and private enterprise. 
If it were possible to come to the conclusign 
that the nations making up Britain have so 
degenerated that one can regard the individuals 
as soulless machines, then the principles used 
by Lord Keynes can be accepted. *But such a 
conclusion can hardly be justified in any way. 
What, then, is profit ? It is an indication of 
the state of an enterprise. If there are profits, 
then the enterprise is doing well; if there are 
no profits then failure may be imminent, The 
expression that previously profits were large 
and are now small does not have any real 
significance, since although relatively profits 
decline, absolutely they increase. On this point 
we can all judge from the bank returns, where 
it can be seen that deposits are all the time 
growing. 
What is competition ? It is the method of 
comparison. Without it we lose the possibility 
of judging the value and quality of goods. 
The generally accepted expression that pro- 
duction can grow indefinitely beyond con- 
sumption is a wrong one. It is based on the 
accidental fact of the impossibility for people 
to acquire that which there is somewhere in 
excess, due to lack of money tokens and means 
of transport. Why does nearly everyone in 
Britain apparently forget that, although that 
marvellous organisation which is known as the 
British banking system exists and operates in 
Britain to some 60 per cent. of its possibilities, 
in other countries it operates much less effi- 
ciently, falling to 10 per cent. in agrarian 
countries ? 
But even in Britain this banking machine 
does not work fast enough to keep up with the 
rate of growth of the demands of life. Beginning 
with the organisation of the Bank of England, 
the whole system was adapted to digest the 
Government Budget. Up to the 1914-18 war 
the mechanism worked excellently ; the war 
forced the machine to work overloaded, but 
nevertheless in 1918 it could digest a Budget of 
2000 million pounds. Now the machine is 
adapted to digest a Budget of 3000 million 
pounds, but it is asked to digest 6000 million 
pounds ; consequently all see that it operates 
with difficulty. Further, since the excess 
(Government debt), which in reality is wealth, 
becomes concentrated in the wrong place and 
therefore appears as a burden, the possibility of 
a breakdown demonstrated by inflation becomes 
imminent. It is necessary to shift this concen- 
tration of excess somewhere else, where it can 
be used, and then the machine will be capable 
of digesting any sum required. 
There are few people who understand that 
Socialism in the form of Government capitalism 
is the very worst form of capitalism. It should 
be noted that the system remains the same 
capitalism, 7.e., it must continue to show profit, 
but without the. safeguard of competition. 
Automatically with this system there appears a 
concealed exploitation on a scale impossible 
under private capitalism. Moré explicitly there 
is established Government monopoly of trade 
and consequently the people give back all their 
earnings to the Government in buying goods in 
the Government shops. The Government can 
buy products cheaply and sell them at a high 
price, which is exactly what is observed in the 
U.S.S.R. (see mission to Moscow—-Norman E. 
Davies), and this is unavoidable, since only by 
this means can the circulation of money be 


All the existing banking systems must of 
necessity be swept away and the Government 
will be obliged to secure the return of money 
only through the shops. Further, since unavoid. 
ably some part of the monetary symbols remain 
in the hands of the people, the Government wil] 
have, from time to time, to take steps to obtuin 
the return of these notes from the people, 
which condition we see in the U.S.S.R. com. 
pulsory loans. While the frontiers of the 
U.S,.S.R. have even in peacetime been closed 
for free exit and entrance, it is difficult to see 
the exact phenomena which occur, but if ever 
there is freedom even in this respect, quite 
apart from freedom of speech or election, thon 
everybody will be able to see quite clearly, 
If only this will not occur too late ! 1 

What about patriotism’? Have not we 
forgotten about that ? Definitely not, for was 
not the Empire created by individualism and 
the energy of individual personalities. From 
all this, then, we can draw the deduction that 
Britain is the only country in the world which 
has been on the right lines; it must not look 
back, since we are taught by sociology that all 
the “isms ” are ancient history, and that pro- 
gress is in the hands of the free spirit of 
individualism. N. V. PESTEREFF. 
Edinburgh, April 12th. 








Waterworks Protection in 
American Cities 

ALTHOUGH cities of the United States have 
not suffered from aerial bombing by the enemy, 
they are taking precautions against such attacks 
and are organising local defence and repair 
forces. Black-outs are conducted in some 
coastal cities. One special line of activity is the 
protection of water supplies. Several cities— 
large and small—have made definite plans for 
such protection and also for emergency repair 
work that may be needed as the result of a 
bombing raid or of sabotage. From a paper on 
this subject, read at the Illinois Waterworks 
Operators’ Conference, the following material 
is abstracted :— 

Obviously, the best way to ensure adequate 
emergency war repairs for a water supply 
system is to be fully prepared for them. Each 
waterworks superintendent should take pre- 
cautions against sabotage, and should be 
cautious about the personnel of his department. 
Employees who have been discharged for 
inefficiency or other reasons should be watched, 
since they know the vital parts of the system 
and could do great damage with least chance of 
being caught. Danger from sabotage may be 
greatly reduced by duplication of vital units in 
the system, such as intakes, pumping stations, 
transmission lines, and sources of electric power. 
Saboteurs might wreck certain machines of 


crippled or put out of service. Aerial bombs of 
large calibre may demolish dams, reservoirs, 
or pumping stations, and the cutting of electric 
lines may disrupt the water service for an entire 
community. Special study and protection 
should be given when a supply depends upon 
any single unit, such as a deep well, reservoir, 
intake, source of supply, transmission line, 
chlorinator, pumping station, or elevated tank. 
Responsibility for maintaining the system in 
service should be divided among the respective 
departments, as each department head is best 
qualified to visualise the damage that can occur 
to his part of the property by sabotage or 
bombing. Since the distribution system covers 
the entire city, it is almost sure to be fractured 
at one or more points in case of bombing. Pre- 
paredness is the best tool for getting the system 
back into operation. The distribution super- 
intendent should.study the possible effects of 
aerial bombing from three points of view :— 
(1) Transmission of the message from the point 
of bombing to the headquarters for directing 
the emergency work ; (2) closing the necessary 
valves on the broken main to regulate the flow 








materialistic theory can have much more 


established. 


of water; (3) making the necessary repairs. 


such importance that the system will be’ 
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The speed with which a water main can be cut 
out by closing valves depends upon such factors 
as the size of pipe and whether the location is 
in a mercantile district or an outlying area. 
The simplest case would require the closing of 
only two valves, but in most cases several 
valves have to be closed. If a street is blocked 
py débris from falling buildings, so that it is 
necessary to go back to the next set of valves, 
the number might be multiplied. 

The first step in pre is to check the 
valve map with the actual location of the valves 
in the streets. Each box should be located and 
then the cap or manhole so painted as to be 
easily recognised by the repair gang. They 
should be so identified on the maps as to be 
readily found at night or when covered with 
snow. Repair lorries should have dip needles or 
other electric devices for quickly locating valve 
boxes during the winter. After the maps have 
been corrected and the valve boxes marked, a 
crew should operate every valve, and any that 
do not function properly should be repaired at 
once. A study should be made of mains in the 
principal mercantile district to determine what 
valves must be closed. to isolate each street or 
section, and how long that street or section can 
be out of service without seriously lowering the 
pressure elsewhere. If there is a long supply 
line from a reservoir or river, materials for 
repair should be stored at points along the line, 
especially in open country difficult for lorries 
to travel in bad weather. 

Dependability of water service in case of air 
raids is important in view of the use of both 
demolition and incendiary bombs. In spite of 
frequent bombings, London (England) has been 
able to maintain an adequate water supply for 
combating fires. Planning of an emergency 
repair programme must take into consideration 
the delays and difficulties in closing valves and 
making repairs under the abnormal conditions 
of wartime. Bombs that damage water mains 
will also wreck buildings, filling the streets with 
débris that will hinder the gangs in getting to 
the job. A call may have to be sent to the 
supply yard for equipment to clear away the 
débris before valve boxes can be found. If the 
bombs should cause a fire in an adjacent 
building the valves will have to be so operated 
as to provide water for the fire-engines and still 
regulate the supply to prevent the buildings 
from being flooded. Broken mains have been 
allowed to discharge into bomb craters, the 
engines taking their supply from these impro- 
vised cisterns. 

Studies of the distribution system may indi- 
cate that additional valves or short runs of 
pipe to connect mains should be installed to 
render the system more flexible in case of bomb 
damage. Expenditures for such valves and 
connections may pay tremendous dividends. 
Extra men should be trained for emergency 
operation on valves and repairs, as extra help 
will be needed and skilled men will be difficult 
to secure. As air raids are made usually at 
night, as protection for the bombers, lights of 
any kind make dangerous targets. If lorries 
cannot reach the crater, pipe and tools must be 
carried by hand. Pumps may have to be carried 
in for dewatering the crater. Gas masks must 
be provided, as the same bomb may break water 
and gas mains. 

Speed in making the repairs is of utmost 
importance, as both fire and sanitary facilities 
are out of service while the main is shut off. 
Experience in England indicates the desirability 
of permanent repair where possible, and unless 
the extra time required would increase fire 
hazards. At first, the repair of a broken main 
took seven hours, but by preparation and 
practice the time has been reduced to two hours. 
Temporary repairs may be expedited by using 
smaller pipe “‘ jumpers ”’ placed across or around 
the bomb crater. A length of 30ft. or 50ft. of 
pipe, having half the cross section of the main, 
will reduce the pressure only about 4Ib., and 
these jumpers are more easily handled during 
air raid conditions. 

Standard lead joints may be used, but the 
mechanical gland joint used by the gas industry 
is quicker, requires fewer tools, and has greater 
flexibility in case of settlement in the trench. 
Sleeves and special fittings made up with 
mechanical joints should be on hand for quick 


repairs. A square break may be repaired with 
a single split sleeve, while for a solid sleeve with 
poured lead joints the main would be out of 
service for some hours. For long breaks with 
jagged ends the National Committee on Civilian 
Protection recommends a long sleeve—24in.— 
Phaving a mechanical joint at one or both ends ; 
in the former case the other end will have a 
spigot joint. 

In the bombing of large buildings serious 
waste of water may result from the breakage of 
service pipes and the piping throughout the 
building. These breaks are difficult to get at 
for repair or shutting off the water, as the valves 
are likely to be in the basement, with the 
wreckage of the building piled over them. 
Automatic sprinkler systems have been 
successful in reducing damage by incendiary 
bombs, but are usually put out of commission 
by demolition bombs. 

Cities should have more than one source of 
supply, especially suburban towns in metro- 
politan areas. Interconnections can be installed 
at small cost and may -prevent serious con- 
flagrations. Smaller isolated cities may arrange 
for connection with large industries having 
private water supplies, but such supplies need 
to be approved by State health authorities 
before the connections are made. The health 
problem must not be overlooked. Sterilisation 
of mains repaired or installed should be a part 
of the regular repair work, and liberal amounts 
of chlorine compounds should be kept on hand 
for quick sterilisation of broken and repaired 
mains. 

Visitors should be excluded from waterworks 
properties or, if admitted, should have a pass 
for one day only, to be given up on leaving the 
plant. Fences may be erected, having gates 
operated manually or by electric control. 
Enclosed areas should be illuminated by flood 
lighting. 








Pretoria Steel Works Progress 





Tur South African Iron and Steel Indus- 
trial Corporation, Ltd. (“‘Iscor”), held its 
thirteenth ordinary general meeting of share- 
holders at Pretoria on December 10th last, 
when Dr. H. J. van der Bijl, chairman, sub- 
mitted the directors’ report for the year ended 
June 30th, 1942. Dr. van der Bijl began with a 
reference to the notable part which South 
Africa is playing in the war, not only on the 
field, but also in the battle for supplies. South 
Africa, because of her geographical position in 
relation to the Middle East theatre of war, had 
become in effect a base workshop for the 
Armies there. Iscor’s normal commercial pro- 
ducts were being used there in considerable 
quantities, and Iscor had also undertaken the 
manufacture of a quantity of non-commercial 
steel for specific purposes, ranging from large 
quantities of some steels, such as shell steel 
and armour plate, down to small quantities of 
other special and tool steels for numerous special 
purposes. The balance from ‘‘ manufacturing 
profit ’’ was £690,110, compared with £788,535 
for the previous year. After deducting general 
expenses, debenture interest, and redemption, 
there was a net profit of £476,850, to which had 
to be added £64,912 brought forward. Out of 
the total, provision had been made for additions 
and improvements to plant, &c., totalling 
£540,871. The position in regard to associated 
and subsidiary companies was unchanged in 
the year, but since then the Rhodesian Iron 
and Steel Corporation, in which Iscor had a 
financial interest, had been acquired by the 
Rhodesia Government. 

There was an impression that Iscor derived 
financial benefits arising from the war. This is 
the reverse of the facts. Before the war Iscor 
works were producing at full output capacity. 
The advent of war diverted Iscor’s products, 
and in of numerous special grades of 
steel made by Iscor for various defence purposes, 
the production thereof displaced a much larger 
tonnage of normal commercial grades of steel, 
thus actually reducing the total output. Simul- 
taneously, Iscor, with all other manufacturers, 
was faced with rising costs, and the effect of the 
combination of reduction of output and increase 





in production costs accounted for the declining 





level of profits. This could have been counter- 
acted by price increases, but it was the policy 
of directors to refrain from making any general 
increase in steel prices unless it became abso- 
lutely necessary. Early this year it became 
apparent that, to carry on, a general increase 
must. be made. This took place from April 
last, and owing to continual increase in costs 
a further general increase in prices was made 
with effect from October. Iscor’s standard 
“basis” prices are now about 12 per cent. 
higher than pre-war, but are below the delivered 
cost of imported steel. 

Hopes that the rising costs of production and 
the declining level of profits would have been 
partly offset by expansion of output following 
the installation of the converter plant (ordered 
pre-war) to operate in conjunction with Iscor’s 
open-hearth furnaces on the “‘ Duplex ” process 
were not realised, because wartime difficulties 
and protracted delays in shipments from over- 
seas delayed the completion of the project by 
over twelve months. Then, when the converter 
plant was brought into operation and the output 
of steel was about to be stepped up, certain 
major alterations had to be put in hand in con- 
nection with the further extension scheme now 
in progress. The importance of the completion 
of these latest extensions are recognised and 
high-priority ratings have been granted in 
respect of the plant, but all this has temporarily 
impeded ordinary production operations, and 
it has not yet been possible to expand the 
output of rolled steel products and to obtain 
the corresponding improvement in Iscor’s 
financial results ; but in the end these altera- 
tions, &c., will achieve the earlier completion 
of the further extension scheme, which will 
bring Iscor works output capacity up to about 
600,000 ingot tons per annum. 

The chairman explained that shortage of 
steel in the Union, had necessitated obtain- 
ing 100,000 tons of billets from overseas 
under the operation of the Steel Billet Pool, 
and at a substantially higher price than charged 
locally, and Iscor also had had to extemporise in 
order to supply steel wire for baling and fencing 
which was urgently needed. 

Dr. van der Bijl mentioned that from the out- 
break of the war Iscor and some of the associated 
companies had played a large part in what 
amounted to an unofficial control and rationing 
of steel products in South Africa, and this 
unofficial control, coupled with the activities 
of the Steel Billet Pool and the assistance given 
to other people in obtaining supplies of steel 
products from overseas, went a long way 
towards preventing a much more serious steel 
shortage in the Union. 








A New L.N.E.R. Locomotive 
Depot 

On Monday, April 12th, the London and 
North-Eastern Railway Company brought into 
service in the North Midlands a new locomotive 
depét for servicing its engines. The new depét 
covers an area of about 21 acres, and it is served 
by a fly-over line, which enables engines to 
enter it, without delaying the trains which . 
frequently pass to and fro on the adjoining main 
lines. Accommodation of the mést modern 
kind is provided for 100 steam locomotives. 
Included in the equipment is a 70ft. vacuum- 
operated turntable of the latest type. The 
coaling plant is of modern construction and it 
has a designed, capacity of 300 tons. All the 
machinery is worked electrically and the plant 
will refuel an engine with 8 tons of coal in three 
minutes. In order to supply the water there is 
a 40ft. high tank having a capacity of 100,000 
gallons. There are ten engine roads, with repair 
pits 400ft. in length. The machine shop is 
particularly well equipped and all the machines 
are electrically driven. Among other machines 
there is an electrically operated wheel drop. 
Special arrangements have been made for the 
comfortable housing of the staff, which numbers 
about 750 persons, of whom about fifty are 
women. The canteen is arranged for a twenty- 
four-hour service, and there are three mess- 
rooms, complete with hot plates. The depét is 
complete with a fully fitted ambulance room, 
which is available in case of accidents. 
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Some Ancient Waterworks* 
By. E. C. OAKES, M, Inst. C.E. 


Tue pattern imposed upon the surface of this 
planet by man’s activities has been fashioned 
to a great extent by the incidence of water. 
Springs, streams, lakes, and estuaries have 
determined very largely the location of human 
settlements and their lines of communications. 
Water for drinking and domestic neéds, for 
irrigation, for transport, and latterly for power, 
has played a major part in the evolution of 
mankind from the time when a cave with a pure 


spring constituted the ideal home of our remote | keep 


ancestors. 

Collection and conservation of pure water 
must have commenced when tribes began join- 
ing up to form larger communities. Such com: 
munities would become more or less established, 
with settled habits in definite localities, and in 
many countries the growth of agriculture 
would call for irrigation schemes, such as were 
developed in Ancient Egypt. 

In Ancient Egypt, Nile flood waters were 
diverted into storage areas for subsequent use 
in-irrigation. There, too, the ‘‘ shaduf ” was in 
general use for lifting Nile water over the river’s 
banks, and almost exactly similar apparatus is 
still in service there. It is suitable for lifts up 
to about 10ft. 

Wells must be nearly as old as man himself, 
and very many examples have been brought to 
light in the Near East. It would be really inter- 
esting to know at which period their sites were 
selected by a process of intelligent i 
and not by the mere hope of finding the much- 


We 









NY 


N 
oN 


SSNS 





RSS 





Kdddddité 





APPIA. ANIO VETUS. MARC 
312 B.C. 273 8.0. 146 B. 
“Tee Enowece 
needed water. There must have been many 


disappointments in the early days, before 
scientific methods could give some assurance 
of success. An interesting example is provided 
by an Egyptian monarch who desired water 
for a mining settlement in 1300 B.c. He dug 
to a depth of 190ft. without finding water, but 
his son continued the well for a further 12ft., 
and got an ample supply. The driving of adits 
to increase the yield of wells was known and 
practised in Ancient Egypt. © 

At Hermopolis, a brick-lined well of the 
Greco-Roman period in Egypt has been dis- 
covered under a depth of 130ft. of sand. It was 
@ monumental affair for the supply of water to 
a park or reservation dedicated to the ibis and 
other sacred birds. Like many wells of anti- 
quity, it was in two sections—the upper portion 
50ft. in depth and 20ft. in diameter, and the 
- lower portion 65ft. in depth and 10ft. diameter. 
A spiral staircase gave access to the platform 
around the top of the lower section, and water 
was lifted in goatskins attached to a rope and 
pulley. It was discharged into a square basin 
and flowed thence through a covered channel of 
brickwork into an adjacent service reservoir of 
53ft. depth. The well had @ vaulted roof, with 
small apertures to admit light. 

Joseph’s Well, in Cairo, is a familiar example 
of this two-stage type of well. It is 297ft. in 
total depth. A spiral passage or ramp around 
the upper section allowed of oxen being taken 
down to the middle platform, 165ft. below 
surface, where they were used to draw up the 
water by the chain-of-pots method. The water 
was delivered into a tank at this level, and then 
raised to the surface by «& similar apparatus, 
worked also hy oxen. The well is of unknown 
age, but is believed to date from the Crusades. 
The careful workmanship in this well is revealed 
by the fact that only 6in. thickness of rock has 





* From the address by the Chairman, North-Western 


been left to divide the spiral passage from the 
inner surface of the well. 

We are inclined to give to Rome the credit for 
pre-eminence in the sphere of civil engineering, 
but this may be due in part to the very full and 
detailed records left hy the builders of that great 
civilisation. : ‘ 

From the foundation of Rome in 774 B.o. 
water was provided from springs, wells, and the 
River Tiber until 313 3.c., when the first aque- 
duct was completed by the Censor Appius 
Claudius Crassus, and named after him. This 
was the commencement of a series of enormous 
works erected during the ensuing 500 years to 
pace with the growth of the city and the 
needs of the population for water—in A.D. 97 
this was estimated at 1,000,000 persons. 

These aqueducts ultimately were ten in 
number, with a collective length of nearly 300 
miles, chiefly constructed underground, but 
with nearly 40 miles resting upon arches carried 
across the numerous valleys en route. In cross 
section they were rectangular, and generally 
with a height of nearly twice their breadth, 
the largest measuring 5:7ft. by 8-3ft. inside. 
They were built of block masonry set in cement, 
and lined with a water-tight concrete consisting 
of finely powdered pottery and cement. The 
degree of accuracy in their grading is indicated 
by gradients as slight as 1 in 3000. Perhaps the 
highest development of Roman hydraulic engi- 
neering was in the Aqua Claudia (A.p. 35 to 52), 
which included a tunnel 3 miles in length and 
3ft. wide by 7ft. in height. There was no blast- 
ing powder, but the rock in the tunnel was 
heated by fire and then split by pouring cold 
water over it. One writer states that vinegar 
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Fic. 1—Sections of the Aqueducts of Rome 


was even better than water for this purpose, but 





having earthen embankments similar to the 
waterworks practice of to-day. Neverthelasg, 
we are told that in some instances, after hea: 
rains, the watermen’s lack of skill often caused 
muddy water to be drawn into the aqueductg, 
** Filters ”’ or traps were fixed at intervals in the 
aqueducts for the interception of small stones 
and débris. 

All the aqueducts delivered their water into 
masonry tanks, from which the supply was dig. 
tributed—-in the words of the Commissioner— 
“far and away and in all directions ran the 
pipes under the ¢ity pavements.” There were 
247 of these tanks, or “ Castella,’ and all 
supplies had to be drawn from them in order to 
avoid cutting into the aqueducts. To obtain a 
private supply, a licence from Cesar was 
required. 

Delivery of water from a tank to a private 
pipe was given through a circular “ adjutage ” 
(short pipe) of bronze. Thence the water had 
to pass through a pipe of the same diameter 
for a length of not less than 50ft. The adjutage 
was set at right angles to the direction of flow, 
and all within any one tank were level one with 
another. Every adjutage and the specified 
connecting pipe for a private supply had to be 
stamped by the Deputy Commissioner, and 
many so stamped have been found. Again, 
however, we find evidence of illicit abstraction 
of water; some adjutages have been found 
unstamped, others bored out to diameters larger 
than specified by the stamping, and we are 
told that when a water right was transferred 
to @ new owner, the water employees sometimes 
retained the old adjutage in commission and 
sold water from it for their own benefit. 
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Pipes were made from sheet lead, bent into 


he fails to give his reasoning for this curious idea. | a pear-shaped cross section and soldered along 

The Roman aqueducts were at different} the two edges of the sheet with pure lead—such 
heights, serving those portions of the city corre-| joints were as strong as the pipe itself. After 
sponding to their. respective levels. They had] being filled under pressure, such a pipe assumed 
catch basins for deposition of sediment, gauges|a circular cross section,.and these pipes often 


for water measurement, and 


lugs in the| were surrounded b 
bottoms of their channels at suitable points,| greater strength. 


masonry to give them 
y writers have assumed 


which, when withdrawn, would divert the water|that the Romans did not understand the 
into other aqueducts whilst repairs were being| inverted pipe siphon, and that they could not 
executed. Maintenance work was let: to con-| produce pipes of strength sufficient for the 


tractors, who employed a definite number of | purpose. 


This has been disposed of by the 


slaves within and without the city. One gang,| discovery of hundreds of inverted siphon pi 

of 440 men, was paid by the Treasury from the} in Rome ; and at,Lyons, in France, nine piralicl 
proceeds of water rentals, and the other,| pipe lines of lead were found, of lin. thickness 
Cesar’s gang of 460 men, from the Privy Purse,| and 12in. to 18in. diameter, which had worked 
‘from which also was defrayed the cost of all| under 200ft. water head. Incidentally, the 


materials. The 


arched structures needed} Roman plumbers had their names embossed at 


naturally the most attention, and those portions | intervals along the pipes with the name of the 
of the aqueducts situate upon steep hillsides.| water lessee on the opposite side, and we learn 
The water channels became encrusted by|from these inseriptions that female plumbers 


deposits, and the concrete linings 
Places, causing leakage. Frontinus states that 


perished in| were not uncommon. 


Much controversy has arisen concerning the 


the proper period for masons’ work was| quantity of water supplied to og oa Rome, 


April Ist to November Ist, excepting when the| and some fantastic figures have 


quoted 


weather was so hot as to prevent masonry from] by various investigators. Estimates vary from 
absorbing water. Where portions of the aque-| 53 to 300 gallons per head per day, but I am 
ducts were under repair, lead troughs were laid | inclined to accept the lower figure as being the 


temporarily to carry the water. For a distance| more probable. 


This, for a population of 


of 15ft. along each side of an aqueduct a space} 1,000,000 persons, would be a daily quantity of 
clear of trees, roads, or buildings was ordered, | 53 million gallons—a large supply when com- 
but landowners could pasture cattle, cut grass | pared even with modern standards. The doubt 
or hay, or gather brambles. For wilful damage| arises because of the Roman standard of 
or for pollution of the water a fine of £60 was| measurement, which takes account only of the 
imposed ; for stealing water the penalty was! cross-sectional area of the water channel, and 
£600, and the Commissioner had power to|ignores the slope and ‘other factors which 
impose these penalties. So prevalent was theft| influence the flow. Nevertheless, there is no 


of water before Frontmus was appointed that|doubt that the Romans were 
neatly one-half of the supplies were stolen. | nature ; 


engineers by 
they seemed almost to have an 


In a.D. 476 the waterman’s hands were branded | instinct for the right way to set about an 


to prevent them from engagirig 
oceupations. 


in other] untried problem. 


Until the beginning of the thirteenth century 


Clarification of the water, where needed, was| London’s water was carried from the streams 
ensured by the construction of settling reservoirs| and springs by the watercatriers or “Cobs ” 
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(from Cob Lane where they lived). The two 
wooden tubs or tynea carried by the yoke 
contained each about 3 gallons of water. The 
Cobs were an influential community; they 
numbered about 4000 in the year 1600, and they 
had their own Guild. Later, the increase of 
population necessitated additional supplies, 
and in 1236 the King granted to the citizens 
the right to lay lead pipes from the town of 
Tybourne into the City. For 400 years the 
City Corporation was the authority responsible 
for the supply of water, and during this period 
twelve conduits were constructed to bring in 
the water from the suburbs. “These channels 
discharged into cisterns contained within 
conduit houses in the City, and the Cobs carried 
supplies from these to the houses, where they 
sold the water to the people. — 

Hampton Court has provided some interest- 
ing specimens of ancient pipes and fittings, 
including @ cast lead collar joint for lead pipes, 
from the Old Manor House site there. The 
joint in the pipe is similar to the Roman 
pattern. Also there are a pices of Wolsey’s Tin. 
water main, a tee branch for a 2in. lead water 
main, and a bronze-riveted stop cock for fin. 
“ gast-round ” lead service main—all these date 
from the beginning of the sixteenth century. 

From a work published in 1556 we get a re- 
construction of a hand bucket p as used 
in the metal mines of Saxony, early in the six- 
teenth century. The barrel was made from two 
logs, bored out to Sin. diameter, and with a 
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did not, as is commonly supposed, present the 
works to Plymouth—it was a Corporation enter- 
prise, for which the contract price was £488, 
and Drake was paid £200 for his share of the 
job.: The Act cost £39 178. 2d., which was equal 
to one-sixth of the Corporation income for one 
year. Tho surveyor who planned the Leat was 
one Robt. Lampson. In 1592-93 the Corpora- 
tion introduced another Bill to restrain the 
millowners from taking the Leat water, and 
thus to establish ite original claim to the whole 
of the water for the benefit of the townspeople; 
the harbour, and the shipping. Drake was 
Chairman of the Committee which sat upon it. 
The Bill was rejected, and after its rejection he 
obtained leases for additional mills, from which 
subsequently he made handsome ts. 
It is surprising to find that the origins of 
was a subject for speculation almost to 
the end of the eighteenth century. A print of 
Kircher’s Theory of Springs in 1664 illustrated 
the long-prevalent notion that spring water is 
derived directly. from the sea, The origins are 
shown as whirlpools, whence underground 
channels, indicated by dark lines, led the water 
into subterranean reservoirs under the mountain 
tops. From there the waters issue as springs, 
shown by lighter lines. We are not told how 
the water is lifted to the mountain caverns, but 
presumably the requisite energy was derived 
from the whirlpools ! The loss of salt contents 
from the sea water had been observed, and was 
ascribed to distillation by subterranean fires, 





tion; 1,000,000 gallons per day were raised 
from the river, and the useful work done by the 
oom must have totalled just over 100 H.P. 
works needed sixty men to keep them 
running, and they cost more than £4,000,000. 
Chelsea waterworks are an historic landmark 
in waterworks history, for there, in 1828, was 
constructed the first slow-sand filter bed, the 
invention of the Chelsea water engineer, James 
Simpson. The experimental filter measured 
44ft. square in plan; it had 2ft. depth of sand 
overlying 2ft. of gravel, and it passed 2000 
barrels of water per day or about 73,000 gallons. 
Simpson’s filter beds ultimately covered 1 acre, 
and dealt with the total output from these 
works—about 2,000,000 gallons per day. An 
illustration showing a cross section of the 
original filter is contained in the Minutes of 
the engineer’s evidence before the Select Com- 
mittee on the Supply of Water to the Metropolis 
on July 7th, 1828. Simpson stated that the 
filter ran for fourteen days before it needed 
cleaning by scraping off the surface sand, and he 
said that the clarity of the effluent water was 
such that stones could clearly be seen at @ 
depth of 10ft. in an adjoining well. The Com- 
mittee put Simpson through a fairly stiff cross- 
examination, and in the course of his evidence 
he mentioned that his scheme was based upon a 
filter at Glasgow waterworks, but that he had 
very much improved upon it by adopting a lower 
stratum of gravel, such as was in use at a calico 
works in Manchester. This is an interesting 
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FIG. 2—-Intercepting T'rap on Tine of Roman 


conical joint between them. . The lower end, 
containing the foot valve, was closed at the 
bottom, provided with slots around it, and 
enclosed within a wicker strainer. The upper 
end was the working barrel, provided with a 
spout near the top. It had a perforated wooden 
plunger, covered with a leather disc. Occa- 
sionally, these pumps were power driven. 

The same publication illustrates another 
Saxon mining pump, of the ‘rag and chain ” 
type. An endless chain, ing over an upper 
pulley, and a lower submerged pulley, was 
drawn through a pipe on its ascending side. 
The lower end of this pipe was submerged, whilst 
its upper end was carried up to discharge level. 
Balls of flexible material, of a size to maintain 
contact with the pipe bore, were attached at 
intervals to the chain, and so lifted the water as 
the balls were carried upward. It was driven 
by horses, or a water wheel, and was a typical 
pump of the period, used for lifts up to 240ft. 
The rising main, usually of bored logs, was of 
5in. diameter. 

Another curious print shows a French rotary 
drum pump of 1688. It had a rotor containing 
four sliding vanes, which revolved inside a 
circular casing set excentric to the rotor axis. 
As the casing revolved, the weight of the vanes 
caused them to keep in contact with its inner 
circumference. It was a progenitor of some 
modern types, in which, however, some more 
positive means of thrusting out, the vanes is 
provided. 

Drake’s Leat at Plymouth was authorised 
by an Act of 1586. Sir Francis Drake was one 
of @ Select Committee in association with the 
Plymouth supply, and he was Member for 
Bissing. He obtained additional powers in this 
Act to erect water mills to be driven by the 
Leat water. Plymouth then was in debt, owing 
to the cost of the Spanish Wars, and the Leat 
was not constructed until 1690... It-was 17 miles 
in length, 6ft. to 7ft. in width, and involved 
about 2000 cubic yards of excavation per mile. 
It carried water from the River Meavy. Drake 
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whose existence was proved by volcanic activity. 

Old London was erected between the 
years 1176 and 1209, and it was not 
until the present bridge was erected in 1831. 
In 1581 an en Dutchman, Peter 
Morice, got i from the City Council 
to lease an arch of the bridge in order to supply 
water through pipes to the City. In a pre- 
liminary demonstration he astounded the Lord 
Mayor and .Corporation by forcing a jet of 
water with his pump right over the spire of 
the adjacent Church of St« Magnus: The lease 
was granted for 500 years at 10s. per annum 
rental, and it represented a complete change 
from public to private enterprise, which ended 
only with the inauguration of the Metropolitan 
Water Board in 1904, A second arch was 
leased in 1583, and later an arch on the Surrey 
side was taken for the supply of Southwark. 

The works were destroyed in the, Great Fire 
of 1666, but. Morice’s grandson reconstructed 
them. The wheels and pumps were described 
in the Royal Society’s ‘‘ Transactions ”’ for 1731. 
Ultimately there were fifty-two pumps in opera- 
tion at the City end of the bridge. The wheels 
worked in both directions, and hence the only 
idle periods were just at the turn of each tide. 
The quantity of water raised was about 2-6 
million gallons per day to a height of 120ft. 
through a 7in. rising main. In 1703 a company 
was floated, which took over the works, together 
with all the old conduits, for a rental of £700 
per annum; this com sold out to the New 
River Company in 1822, 

In 1682 the most powerful pufoping plant 
ever constructed up to that time was completed 
for the supply of water to the gardens and 
palaces of Versailles. There were fourteen 
water wheels driving the pumps, and the wheels 
received their water head by means of a weir 

laced across the River Seine. The water was 
Fifted in three stages to a height of 502ft., and 


ho less than 225 pumps were employed in the 


work. Water was delivered into an aqueduct 
which carried it to the reservoirs for distribu- 








Not to scale.. 
Rererence.—1, fine sand; 2, coarse sand; 3, pebbles and shells; 4, fine gravel ; 
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Fig. 3—Section of the Chelsea Filter 


of straining, for more evidently is 

an resernbling fermentation 
‘being discernible when the water is in contact 
with the sand.” Again: “The undulated 


surface of the filter bed admits of parts of it 
being worked and others drained ; and it aids 
in ing by admitting the grosser particles 
of silt to slide down the ridges and form a 
sediment easily manageable. The removal of 
the sand is effected by lifting portions of the 
fine sand in succession and placing fresh sand 
of the same description beneath them.” 

The thoroughness of Simpson’s work is 
testified by the fact that in every essential the 
process has remained unaltered down to the 
present day. Filtration of the river water 
supplied to London was made compulsory in the 
year 1852 by Act of Parliament. I do not know 
for how long the undulating sand surface was 
retained in filter beds, but it could not have 
been very long before the real nature of the slow- 
sand process dawned upon the minds of water- 
works men and caused them to adopt the level 
sand surface. ; 

There is a bridge of two brickwork arches 
sustaining a seventy-year-old brickwork aque- 
duct which carries a portion of Preston’s water 
supply. This aqueduct is of circular section, 
36in. in internal diameter, over 11 miles in 
length, and laid to an average gradient of 1 in 
200. In fact, it resembles very closely some of 
the Roman works previously mentioned. It is 
laid underground, partly formed by cut and 
cover and partly by tunnelling, and follows the 
hill contours for most of its length; within it 
a considerable distortion of the brickwork ring 
is evident. Aqueducts of this character suffer 
from decay of the brickwork, and also become 
disintegrated by tree roots, which, seeking the 
water, force the brickwork joints. « 

In another instance the upper rings of brick- 
work have become flattened and will presently 
fall inward ; also a large root from an external 
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tree has reached the water. This is in a culvert 
of 48in. diameter and 1} miles in length, con- 
structed over 100 years ago. A few years ago 
I designed and completed a 3in. thick reinforced 
concrete lining for this aqueduct, the concrete 
for which was applied by the cement gun 
process, and the job has proved entirely success- 
ful, even to the extent of carrying some small 
water pressure. 








Hemispherical Grain Storage 
Bins 


Owtne to the shortage and high cost of grain 
sacks in America, the South-Western Cotton 
Company decided to construct six grain storage 
bins, each having a capacity of 200 tons. A 
new type of bin was used following an idea 
evolved by Mr. Wallace Neff, a California 
architect. The bins are constructed round an 
inflated balloon covered with chicken wire. 
The balloon itself is 29ft.in diameter. Plasterers 
eover the wire with two coats of concrete, each 
lin. thick at the top. The second coat is 
tapered to about 2in. thickness at the founda- 
tion. The complete height of the balloon 


the objective can be very simply stated as the 
maximum re-employment with minimum delay 
in normal peacetime production, the conflicting 
issues are so many that national policy must be 
based on the most comprehensive review of all 
the issues involved ; otherwise plans produced 
will tend to frustration and not to the securing 
of the objective. 
The building industry, because of the huge 
“labour ’’ force involved, ranging from the 
professional consultants to the unskilled opera- 
tive, will be.charged with a grave responsibility, 
and it is for this reason the Federation has felt 
it necessary to draw attention to a particular 
aspect of the problem which at present seems 
to be receiving no official consideration, namely, 
the proper balancing of types of construction to 
ensure the fullest use of labour and materials. 
Building construction, renovation, and repair 
can be broadly grouped into three divisions :— 
(a) Domestic : Cottages, houses, flats. 

(6) Communal: Churches, schools, hos- 
pitals, theatres, cinemas, hotels. 
(ce) Commercial : Covering factories, ware- 
houses, administration. 
It is almost impossible to get an exact division 
of the building construction under these three 
headings, but an approximate division over 











GRAIN STORAGE BIN UNDER CONSTRUCTION 


covered with concrete is 13ft. 6in. After the 
first coat has been applied the pressure is kept 
up for three days before being deflated, then 
the second coat of concrete is applied. Each 
bin is verminproof, and the internal temperature 
is substantially constant. For loading and 
unloading a 3ft. square opening at the top is 
provided. The illustration shows a bin under 
construction. 








The Post-War Building 
Industry 


Tue following memorandum concerning the 
necessity of securing that the post-war building 
programme should provide for renovation and a 
balanced new construction, which would permit 
of the widest use of the industry both in regard 
to employment and materials, has been sent to 
the Ministry of Works by the Federation of 
Associations of Specialists and Sub-contractors : 

The problem facing the building industry is 
only a particular phase of the national one, 
namely, the planning of industry for the 
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1938-39 would be roughly 60 per cent. in value 
under (a), the remaining 40 per cent. being 
almost equally divided between (b) and (c). 

Each of these divisions calls for particular 
types of labour and materials, and whilst there 
is considerable similarity in regard to employ- 
ment and materials for divisions (6) and (c), 
there is great dissimilarity between (a) and the 
other two divisions. This is due to the fact of 
the greater tise of specialist and sub-contracting 
services on work falling under divisions (6) 
and (c), these services necessitating the employ- 
ment of skilled labour in the use of specialist 
material not provided by builders, as generally 
understood. 

Economically there must be a balance between 
these three divisions and the nearer the approach 
to this balance the more successful will be the 
post-war planning. To develop any group at 
the expense of the others would entail consider- 
able dislocation, not only in regard to employ- 
ment on actual building operations, but also on 
material supply and training facilities for 
craftsmen. 

At first sight the industry might be regarded 
as a home industry ; this is only partially true, 


maximum rehabilitation of the millions of men|@s the materials used have an important effect 
and women who have been diverted from their | on the general national economic position arising 
normal peacetime occupations for service in | from the balance of trade. . 


the Armed Forces or in war production. The 





In regard to (a), importation aspects are much 


magnitude of the task is colossal, and although | greater in regard to materials than in (6) and (c), 


—— 


and furthermore many of the building matcrials 
of (b) and (c) have export aspects greatly in 
excess of those of materials used in subdivision 
(a). 

It thus becomes apparent that any reduction 
of (b) and (c) subdivisions would cut right acrogs 
the prosecution of a vigorous export policy 
which can only be achieved by price determina. 
tion on the most efficient manufacture, which ig 
governed by securing the optimum output. 
Thus, if there is no call for those materials in 
the home market, it will so prejudicially affect 
the production cost that it will render overseas 
competition more difficult, particularly if there 
is to be no setback in the general social standard 
in this country. 

Another point affecting the export aspect is 
that if the building industry undertakes jobs 
overseas they are as a rule specifically jobs 
falling in the (6) and (c) divisions. 

Reference has already been made to the fact 
that construction under the divisions (b) and (c) 
necessitates the employment of different types 
of trained labour from that of division (a). In 
this ‘“‘ domestic ” division the majority of the 
people employed are covered by the Joint 
Council for the Building Industry. In (6) and (c) 
there are many thousands of men operating 
under agreements not in any way controlled by 
that Council, and the problems of the proper 
use of this labour in national rehabilitation 
must be adequately solved. Furthermore, the 
necessary training of apprentices for the 
specialist and sub-contracting trades can only 
be satisfactorily secured by their employment in 
the widest range of building construction. 
One further point on employment is that 
undoubtedly work under divisions (b) and (c) 
create the fullest scope for employment of the 
professional and technical services, which can 
never be fully used if building falls mainly 
under division (a). 

It is considered, therefore, that in the post- 
war planning*for the building industry it is 
essential to establish a balance between the 
divisions above mentioned. It would not 
matter much if (b) and (c) were treated as one 
for the purpose of securing the balance, but 
undoubtedly there must be no confusion as 
between (a) and the other divisions. There 
seems to be no reason why a percentage division 
between the groups should not be determined 
at an early date as the basis of Government 
policy for post-war building. 

The problem of renovation, due not only to 
war damage, but also the more general damage 
which will have resulted through lack of main- 
tenance, will mean a severe call on the services 
of the craftsmen to a greater extent than the 
unskilled operatives. This must be taken into 
consideration in post-war planning and proper 
provision made for the allocation of materials 
and labour to this end. 

The Federation urges that post-war building 
should be so planned that maximum employ- 
ment of all classes of workers and of materials 
are secured and that our national rebuilding 
can run parallel with the country making its 
fullest effort in establishing an extended inter- 
national trade on which this country so vitally 
depends, but this can only be achieved by a 
balanced building programme. 








InpustTRiaL ExrorricaL Equipment. — The 
Minister of Supply has made an Order under which 
the disposal and acquisition of industrial electrical 
equipment is, except in circumstances defined in the 
Order, subject to licensing by the Directorate of 
Industrial Electrical Equipment, Machine Tool 
Control. The main purpose of the Order is to ensure 
that electrical equipment, the manufacture of which 
absorbs searce materials and labour, is used to best 
advantage to meet essential requirements. The 
control is applied in a manner suited to the normal 
procedure of the electrical industry and with a 
minimum of formality in regard to supplies of equip- 
ment for essential purposes. The Order relates to 
electric motors, generators, and other rotary elec- 
trical machinery and control gear up to 1000 kVA, 
kW, or H.P., switchgear over 60 amperes capacity 
for use on circuits up to 650 volts, and static con- 
densers for power factor correction. Provision is 
made for the acquisition of equipment temporarily 
in an emergency and for the yse of certain used 
equipment where only a small amount of labour and 





materials would be required for reconditioning. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer. 


The prices quoted herein relate to bulk quantities. 


Mexican Mining Developments 

Both the heavy and light industries of 
Mexieo showed unusual activity towards the end of 
1942, according to The Foreign Commerce Weekly, 
the official publication of the United States Depart- 
ment of Commerce. Mining and smelting operations 
responded to increased demands and supplies for 
Mexico’s mining industry were amongst the more 
important imports. The threatened labour strike 
in December did not slow up mineral production. 
An investment of about 12,000,000 dollars (United 
States currency) will enable an increase of 1500 
labourers to be made at one of the large copper 
plants in the State of Sonora and, in addition, some 
copper concentrates are to be handled by the 
smelter at Douglas, Arizona. In an effort to increase 
its output of copper, the company operating the 
Pilares-Nacozari mines in Sonora is investing about 
2,000,000 dollars (U.S. currency) in new develop- 
ments which are expected to furnish work for an 
additional 400 miners. It is reported that a corpora- 
tion is being formed in Mexico City to develop some 
large iron ore mines in Colima State. Weather con- 
ditions and improved highway facilities were favour- 
able factors in increasing mining output in 1942. 
Public construction in Mexico was irregular and 
building activity was limited largely to private 
enterprise. The National Irrigation Commission, 
however, intends to spend 70,000,000 pesos on 
irrigation during 1943, compared with an expendi- 
ture of 65,000,000 in 1942. In Vera Cruz plans for 
improvement include, among other things, the con- 
struction of a modern hospital, a model market, 
a highway, irrigation works, and a shipyard. About 
1,000,000 a month will be spent op the hospital 
and the other plans will require an expenditure of 
2,000,000 pesos a month. In Peru, another South 
American country, the mineral production at the 
begianing of this year, despite a shortage of supplies 
and shipment, continued to move fairly normally. 


The Pig Iron Market 


The active demand for pig iron of most 
descriptions shows no tendency to slacken and 
producers are kept well employed in meeting con- 
sumers’ requirements. That the distribution is 
running smoothly and that there are no delays in 
deliveries reflects credit upon the measures which 
have been taken by the Control and the industry to 
deal with wartime problems. The principal “dith. 
culty arises from the short supply of hematite, but 
this has been overcome by the wide use of substitutes 
and the restriction of the use of hematite to work 
for which no other description is suitable. Low- 
phosphoric, medium-phosphoric, and refined pig 
iron is in considerable quantities instead of 
hematite, and the demand which has arisen for 
these qualities has produced some tightness in their 
supply. The Control, however, has adopted a system 
of allocating supplies and instructing the consumer 
to place his order with works near at hand, thus 
facilitating delivery in many cases and preventing a 
long haulage. Considerable quantities of refined pig 
iron are passing into consumption and are being 
used extensively by the machine tool manufacturers 
and the heavy ergineering foundries. Although the 
position of refined pig iron is somewhat tight, there 
is no real shortage and consumers are obtaining 
regular deliveries, These, of course, are being care- 
fully supervised by the Iron and Steel Control. 
Liberal supplies of high-phosphoric pig iron are 
available to consumers and, wherever possible, 
these are used in the foundry mixtures. Recently, 
the light castings trade has taken larger quantities 
of this iron, as a greater number of these establish- 
ments have been brought into the war effort. 
Generally speaking, however, the employment in 
this branch of the industry is poor and most of the 
light castings foundries could take on considerably 
more work. The latest Order to be published 
(No. 31) has effected some adjustment in price 
by making the price of basic uniform throughout 
the country at £6 0s. 6d. delivered stations or sidings. 
The price of low-phosphorus pig iron over 0-1 to 
0-75 per cent. phosphorus is 140s. 6d. delivered 
Birmingham; previously there was a separate 
range covering 0-5 to 0-75 per cent. at 137s. 6d. 
Under the heading refined and cold blast, refined 
malleable pig iron is quoted at 171s. 6d. Birmingham 
and South Staffs. This is amended to £9 4s. to 
£9 6s. 6d. The effect of this is to bring the price of 
malleable on the same level as refined pig iron, with 
a comparable phosphorus content. The price of 
Staffordshire blast-furnace low-phosphorus foundry 
pig iron has been raised from £8 to £8 2s. 6d. 


The Midlands and South Wales 
The iron and steel position in the Midlands 
has not changed in its essentials for a considerable 
The production of steel has reached a high 


time. 





level and there is much talk of record outputs, 
although, in the absence of official figures, these 
reports must be discounted to some extent ; but, at 
any rate, continual efforts are made by the Control 
works managements to increase the production of 
iron and steel. Practically all that is made goes into 
essential work, and consumers are maintaining a 
steady pressure upon the makers. An active business 
is passing in structural steel, although the demand 
is confined principally to the smaller sizes. Business 
in heavy joists and sections has fallen off consider- 
ably, as the Government building of works and 
extensions appears to have passed its peak. It is 
possible to place orders for the heavier descriptions 
of structural steel for delivery in Period II, but in 
the case of all other finished steel practically all the 
makers are booked up and are unable to promise 
delivery before the third period. The insistent 
demand for plates is unabated and large tonnages 
continue to pass to the shipyards and ship-repairing 
yards. Tank makers and wagon builders are also 
taking up considerable quantities, although the 
shipyards have the first call. Consumers’ require- 
ments of alloy steel are also fully maintained and, 
in spite of the number of firms producing this class 
of steel, the production is barely sufficient to meet 
the demand, which comes principally from arma- 
ments and aircraft manufacturers, although the 
Admiralty’s requirements are by no means negli- 
gible. Railway materials are also in steady demand 
and there is a big production of wheels, axles, and 
springs. The whole of the South Wales iron and 
steel industry is in full operation to meet war 
requirements. There is a huge demand for billets 
and the firms producing this class of material are 
working at capacity. There is also an active business 
passing in sheet and tmplate bars. Consumers’ 
requirements are on a good scale and the consuming 
works are taking their full allocations. There is a 
steady demand for black sheets, and painted sheets 
appear to be required in larger quantities than of 
late. The market for tinplates and substitutes is 
quiet. Home business is dull and there has been 
practically no export trade for a long time. 


Scotland and the North 


The Scottish iron and steel works are 
achiéving high outputs, and it is expected that the 
production in April will be the heaviest of the year 
so far. The outstanding feature of the market is 
the demand for plates, which has been in evidence 
now for many months. The requirements of the 
shipyards show no signs of declining, and although 
an effort has been made at standardising sizes, it is 
felt that more could be done in this direction. 
Deliveries show a tendency to lengthen; but this 
movement has been kept well in hand, although a 
great strain has been im upon the producing 
works. Not only are the shipyards and ship-repair- 
ing yards taking large quantities of plates, but 
considerable quantities are passing to the loco- 
motive builders, wagon works, and tank makers. 
There is also a strong demand for armour plate. A 
large number of works are now producing alloy 
steels, but consumers’ requirements continue to 
absorb all that is obtainable. Substantial business 
is passing in bar iron, although this does not com- 
pare with the huge tonnages of steel passing into 
consumption. The engi ing industry requires 
good tonnages of best bars and a fair demand exists 
for No. 3 and No. 4 bars. The volume of business 
in steel bars continues to increase and the re-rollers 
have a large to of orders on their books, whilst 
small black bars for bright drawing have been in 
active demand recently. The activity in the Lanca- 
shire iron and steel industry has been fully main- 
tained, and although some consumers are inclined 
to see a slight improvement in the delivery position, 
in general the producing works are unable to book 
fresh business for Period II. Practically all the 
engineering industries are engaged upon war work 
and their requirements of finished steel reach a huge 
total. The locomotive engineers are busily engaged 
and their finished steel requirements, particularly 
in the shape of plates, are heavy. The production 
of steel on the North-West Coast is maintained at 
a high level and consumers’ are receiving regular 
deliveries. Large outputs of billet# and bars are 
being maintained. 


The North-East Coast and Yorkshire 


The war demand for finished steel con- 
tinues to increase and the finishing departments are 
hard pressed to meet it. Consumers, however, who 
are engaged upon essential work are receiving their 
full supplies without hindrance, but it is not easy to 
find a producer able to promise delivery before the 
third period. The orders already booked for the 





second period will keep the works stretched to the 


utmost to complete in time. A circumstance, how- 
ever, which is giving satisfaction to the iron and 
steel industry on the North-East Coast is that 
supplies of ironstone, limestone, and coke are fully 
maintained, and there is little doubt that the works 
will rise to the occasion and meet whatever demand 
is made upon-them in the next few months. The 
production of alloy steel has been raised to unex- 
pected levels and considerable attention is paid in 
this department to the exchange of specialised 
knowl and experience between the manu- 
facturers. Before the war the manufacture of this 
material was concentrated in a few firms, but there 
has been a wide expansion of manufacture amongst 
firms that formerly only produced carbon steel. 
The result has been that the production of alloy 
steel has been increased by several hundred per 
cent. The maintenance of the high production of 
semis by the British works calls for great efforts. 
These have been forthcoming and although with- 
drawals from stocks of imported steel are necessary, 
home BP ge cggsapas plus the withdrawals, have 
enabl the re-rolling industry to operate at 
capacity. Great activity has ruled at all the York- 
shire steel works for a long time, and recently pro- 
duction has been increased in most departments. 
All the basic steel plants are engaged at capacity 
and a large tonnage of orders on their books, 
whilst there is an increasing demand for acid carbon 
steel. There is a considerable production of alloy 
steel and consumers’ requirements of high-tungsten 
high-speed steel are on a good scale. An active 
demand exists for molybdenum 4-6 description, 
whilst lately great interest has been shown in heat- 
resisting steels. Tool manufacturers are actively 
and have enovgh work in hand to keep 
them busy for many weeks. Crucible furnaces are 
likely to be fully occupied for an indefinite period. 


Copper, Tin, Lead, and Spelter 


A huge consumption of non-ferrous metals 
by the British war industries continues without 
interruption. In the case of all the four principal 
non-ferrous metals, efforts to conserve supplies have 
been made with good effect, and there seems no 
likelihood of the output of armaments and munitions 
being held up by lack of the necessary raw material. 
It is probable that at times the Non-ferrous Metal 
Control has had to draw upon reserve stocks, but 
it is understood that these are sufficient to meet any 
likely emergency. There is a heavy consumption 
of copper and large tonnages are continually i 
to the brassmakers, since their products are used in 
the manufacture of many munitions in addition to 
shell cases, for which large quantities of brass are 
taken up. The shipping position has an influence 
on the maintenance of supplies, but it is generally 
believed that the quantities of copper reaching this 
country are satisfactory. ... There has been little 
change in the tin position for a long time. Con- 
sumers engaged upon war work receive their supplies 
and this seems also to be the situation in the United 
States. Germany must be very short of this metal, 
and although an occasional parcel may slip through 
the blockade, this would not be sufficient to meet 
even her normal requirements. It is reported that 
the Germans have made great efforts to obtain tin 
from Spain and Portugal and that big prices have 
been paid for small quantities. The production of 
tin in Bolivia has been somewhat disappointing. 
This is said to be the result of labour difficulties. 
It has been officially stated in the United States that 
the erection of more de-tinning plants has been 
deferred, as the existing plants are only employed 
at about 35 per cent. of their capacity.... The 
British war industries are taking up large quantities 
of lead, but there is no report of firms being delayed 
in their activities by a shortage of supplies. It is 
understood that lead continues to arrive in this 
country in satisfactory quantities, although, 
naturally, efforts to economise in cargo space have 
had some effect upon shipments.... Although 
the speltey position i Great Britain and the United 
States has admittedly been tight for a long time, the 
efforts which have been made to economise in the 
use of spelter have borne fruit, and the firms engaged 
upon war work are obtaining the metal they require. 
In the United States recently the heavy consumption 
for war purposes has resulted in some tightness in 
the position. 








Propucer Gas TO BE FurTHER Uszep.—To date 
ten bus companies in the Tilling organisation have 
been using producer gas for road transport, with 
just over 100 buses equipped as indicated. During 
1943 seventeen companies in the Tilling group are 


proposing to convert a total of 651 buses to producer 





gas operation. 
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Notes and 


Memoranda 
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Rail and Road 


From 5rt. To STANDARD GavucE.—It is reported 
that at Minsk, on the Warsaw-Moscow main line, 
ina large Soviet repair shop 3500 men are engaged 
at present mainly on the conversion of Soviet 
wagons from 5ft. to 4ft. 8}in. gauge for use on the 
railway in that quarter of Europe occupied by the 
Germans. 

Trars To SavE Russer.—In order to transport 
war workers to and from a plant in Sydney, N.Y., 
by rail instead of by road, the Office of Defence 

rtation has authorised the New York, 
Ontario and Western Railway to operate three 
additional passenger trains daily in each direction 
between Sydney and Norwich, a distance of 25 miles. 
This is an example of U.S.A. plans to save petrol 
and tyres. 

“Coastinc * Exectric Trars.—It is stated 
that 8} tons of coal are being saved every day on 
the L.M.S. Euston, Broad Street, and Watford 
electric services by planned “coasting.” In the 
operation of electric trains it is usual, in order to 
give economy in energy consumption, to accelerate 
rapidly and then shut off power and coast to the 
point at which it is necessary to apply the brake for 
the next station stop. By calculation and experi- 
ment the L.M.S. has determined the most economical 
points and fixed a “ coasting board ”’ at these points 
for the guidance of drivers. 

Tue Ataska Ramway.—The much-talked-of 
trans-Canadian railway to Alaska is not to be 
begun. The War Department has announced that 
no military necessity exists for its construction at 
the present time. The survey of the railway— 
planned to supplement the Alean Highway—was 
completed by the Corps of Engineers, with the 
co-operation of the Canadian Government. As 
planned, the railway would have extended from 
Prince George, on the Canadian National Railway in 
British Columbia, through British Columbia and 
Yukon Territory, to connect with the Alaska Rail- 
road at Kobe. 

SoutH ArricaN Carr oF Highway ENGINEER- 
1nc.—Dr. Bernard H. Knight, M. Inst. C.E., 
Research Officer in Highway Engineering in the 
University of the Witwatersrand, Johannesburg, 
has been appointed to the newly created Chair of 
Highway Engineering in that University. It is 

- believed that this Chair of Highway Engineering, 
which is tenable in the Department of Civil Engi- 
neering, is the first of its kind to be established in 
the British Empire outside Great Britain. Its estab- 
lishment has been made possible by the joint 
support of the South African Iron and Steel Cor- 
poration and the National Road Board. 


InTERNAL LIGHTING OF PuBLIC VEHICLES.—The 
Ministry of War Transport has stated that buses, 
trams, and trolley vehicles operating mainly in 
areas where the higher standard of lighting is per- 
mitted may now be allowed, subject to security 
considerations, to retain the improved lighting when 
they cross into a prohibited zone. Arrangements 
for dealing with applications have been completed, 
and operators of public service vehicles, trams, and 
trolley vehicles who wish to obtain the concession 
for any of their services should apply to the Chief 
Constable for those areas within the prohibited zone 
in which it is desired to use the higher standard of 
lighting. 

‘Bre Emma.”—For twenty-three strenuous 
years L.M.S. banking engine “ 2290,” the only 
0-10—-0 superheated Decapod locomotive in Britain, 
has assisted passenger and freight trains up the 
famous 3-mile Lickey Incline. In days of peace, 
** 2290’s ” biggest clients on this 1 in 37 gradient 
between Bromsgrove and Blackwell stations were 
fast expresses and light freighters passing from 
Bristol to Birmingham and the North; but now 
‘‘ Big Emma ”’ and three assistant locomotives have 
to unite their strength to storm the incline with 
650-ton trains of munitions, steel, and coal. “‘ Big 
Emma ” is pushing trains up the Lickey at the rate 
of two an hour. 


Air and Water 


Canapa’s WateR Resources.—The Dominion 
Water and Power Bureau, Surveys, and Engineering 
Branch, the Department of Mines and Resources of 
Ottawa, Ont., Canada, has published a further 
volume of the Water Resources Papers which record 
the surface water supply of Canada. The report 
contains an explanation of the organisation and 
scope of the work, with definitions of the terms used 
and a list of convenient equivalents for use in 
hydraulic computations, 49 pages of stream-flow 





data covering the principal rivers in New Brunswick 
and Nova Scotia, and tables of monthly precipita- 
tion at a number of points in the three provinces. 


Money For a CanaL.—The U.S.A. House of 
Representatives has been asked by the repre- 
sentative for Florida to appropriate 44 million dollars 
for the expeditious construction of the barge canal 
from the Saint John’s River across Florida to the 
Gulf of Mexico. 

A BarcE ror Brastinc.—In a shipyard at New 
Westminster, B.C., an unusual ba has been con- 
structed for use in the removal of Ripple Rock, a 
perennial menace to navigation in the tide-swept 
Seymour Narrows off the northern B.C. coast. The 
barge, which is 160ft. long, will be moored above 
the rock by two main anchors, built of concrete and 
each weighing 235 tons. Four secondary anchors 
of 150 tons each will also be used. Six }in. holes 
will be drilled into the rock, packed with dynamite, 
and the charges set off. It is hoped to carry out 
the plan before the early summer. 


Miscellanea 

AN APPEAL FOR TRANSPORT LITERATURE. —The 
Institute of Transport has asked for particulars of 
books and periodicals of transport interest which 
individuals or firms may intend for salvage. Its 
library is short of many volumes of transport 
periodicals, particularly those dating before 1927, 
and assistance in completing sets would be much 
appreciated by the Secretary, 15, Savoy Street, 
London, W.C.2. 

A Hossy wits a History.—Collecting railway 
tickets may seem a curious hobby, but there are a 
few enthusiasts, and one such collection may soon 
find a permanent home in the York Railway 
Museum of the L.N.E.R. It is the collection of 

ritish railway tickets, comprising approximately 
35,000 specimens, which was acquired by the late 
Mr. Gilbert Frank Quartermain, of Eastcote, who 
was killed in an accident on October 30th, 1942. 


War PRISONERS AND EXAMINATIONS.—British 
prisoners of war in Germany are to sit for the spring 
examinations of the Institution of Municipal and 
County Engineers this year. Through the co-opera- 
tion of the British Red Cross Society arrangements 
have been made for the questions set to be sent to 
Germany and the answers returned to this country. 
Arrangements have been also made to enable candi- 
dates in Malta and the Shetlands to take the 
examinations. 

RE-ROLLING STEEL IN InDIA.—The Government 
of India, in its plans for steel production, finds it 
convenient to work through a single trade associa- 
tion. A committee for the classification of all mills 
(old as well as new) which are or may become 
members of the Steel Re-rolling Mills Association 
has been appointed. This committee will consist 
of two representatives of the Government and a 
representative elected by all the member firms of 
the Association, and will determine the classifica- 
tion of the mills according to their efficiency, con- 
venience of location, and transportation facilities 
into categories A, B, and C. . The Government is 
concerned to secure the efficient conversion of steel, 
to safeguard established mills as far as possible 
against a failure in the supply of scrap, and to avert 
profitless competition. 


Personal and Business 


Mr. G. Parstoe has been appointed Secretary of 
the Institute of Welding. 

Mr. W. B. Wraace has been appointed a director 
of Exors. of James Mills, Ltd 

Mr. Gi~tBert VARLEY has been appointed a 
director of Platt Brothers and Co., Ltd. 

Mr. J. C. GAMMON has been appointed an addi- 
tional director of the Cementation Company, Ltd. 

Mr. H. G. Brown and Mr. J. Nadin have been 
appointed directors of the D.P. Battery Company, 
Ltd. 


Mr. A. J. LEYLAND has been appointed a director 
of Automatic Telephone and Electric Company, 
Ltd. 

Mr. A. E. Wrttiams, chief engineer, has been 
elected an additional director of the Commercial 
Gas Company. 

W. T. Hentey’s TELEGRAPH Works CoMPANy, 
Ltd., informs us of the retirement of Mr. W. F. 
Bishop from the general managership of the com- 
pany, and of the appointment of Mr. F. W. M. 
Anderson as general manager and Mr, G. E. Rhodes 
as assistant general manager. The company also 


informs us that it is opening a new London office 
and store at 51-53, Hatton Garden, E.C.1, on 
April 19th, and that the office and store at Demby 
House, Wembley, is being closed down. 

Tae Lorp PRESIDENT OF THE COUNCIL has 
appointed Dr. A. Parker to be Director of Fuel 
Research in the Department of Scientific and 
Industrial Research. 

THE Lorp PRESIDENT OF THE COUNCIL has 
appointed Mr. E. Barnard to ba Principal Assistan¢ 
Secretary, and Mr. R. O’F. Oakley and Mr. G. R. D. 
Hogg to be Assistant Secretaries, in the Department 
of Scientific and Industrial Research. 

Davy AnD UNITED ENGINEERING Company, Ltd., 
and Duncan Stewart and Co., Ltd., inform us that, 
as a result of the reorganisation of their sales 
arrangements, Mr. H. J. Munro, 25, Victoria Street, 
London, 8.W.1, has ceased to represent them. The 
London office of these companies is now at Abbey 
House, 8, Victoria Street, London, 8.W.1. : 

E. H. Jones (Macuine Toors), Ltd., Edgware 
Road, The Hyde, N.W.9, advise us that their 
standards room is now A.I.D. approved under the 
denomination test house No. 3662/42, This test 
house is now prepared to undertake work for firms 
who have no standards room themselves and who 
require A.I.D. inspéction on a range of gauges. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Fuel Luncheon Club 

To-day, April 16th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. “Coal and Oil: A 
Survey of New Facts and Future Problems,” 
Lieut.-Colonel W. A. Bristow. 12.40 for 1.10 p.m. 

Institution of Civil Engineers 

Saturday,* April 17th.—S.*Wates Assoc.: 8S. Wales 
Institute of Engineers, Park Place, Cardiff. Annual 
general meeting. 3.15 p.m.—N.W, Assoc,: Engi- 
neers’ Club, ‘Albert Square, Manchester. Annual 
general meeting. 2.30 p.m. 

Institution of Electrical Engineers 

To-day, April 16th.—-MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Control, 
Specialised Testing, and Use of Some Modern Insu- 
lating Materials,” A. R. Dunton. 3 p.m.—N.E. 
StupeEnts’ Section: Visit to Carliol House, New- 
castle. 6.30 p.m. 

Saturday, April 17th—N. Mipianp Centre: Guildford 
Hotel, Headrow, Leeds. Annual general meeting. 
2.45 p.m, 

Institution of Engineers-in-Charge 

Saturday, April 17th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. “Economy in the Use of 
Steam.” 2.30 p.m. 


Institution of Mechanical Engineers 

Monday, April 19th.—MipLaNpD GRADUATES: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. “ Economy in Steam as a Conveyor of 
Heat,” A. Milnes. 7 p.m. 

Institution of Production Engineers 

Wednesday, April 21st.—Inst, of Civil Engineers, Great 
George Street, Westminster, 8,W.1. “‘ Production 
Control,” R. rs pa 7 p.m. 

Thursday, April 22nd.—LEIcesTER Section : College of 
Technology, Leicester. Annual general meeting. 
7 p.m. 

Junior Institution of Engineers 

To-day, April 16th.—39, Victoria Street, S.W.1. ‘* The 
Cold Rolling of Strip Sections for Aircraft,’ N. 8S. 
Aston. 6 for 6.30 p.m. 

Saturday, April 17th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Annual luncheon. 
1 for 1.30 p.m. 

Men of Maudslays 

To-day, April 16th.—Visit to works of W. H. A. Robert- 
son and Co., Ltd. 
A Newcomen Society 

Wednesday, April 21st.—Science Museum, South Kensing- 
ton, 8.W.7. ‘Survey of the Saxon Burial Ship 
(Sixth Century) in Suffolk,” A. G. Crosley; and 
“The Stephenson Locomotives at Springwell 
Colliery, 1826,” E. A, Forward. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, April 16th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘ Hull Corrosion and Fouling,” Dr. G. D. 
Bengough. 6 p.m. 

North of England Institute of Mining and Mechanical 

Engineers 


Saturday, April 1lith.—Neville Hall, Newcastle-upon- 
Tyne. General meeting. 2 p.m. 

Sheffield Metallurgical Association 
Tuesday, April 20th.—198, West Street, Sheffield. 
“Isothermal Transformations,” Russell. 





6.30 p.m. 
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A Seven-Day Journal 


Post-War Industry 


AppreEssInG the F.B.I. on April 14th, Lord 
Dudley Gordon, the retiring President, spoke 
of some of the problems facing industry in the 
future. On the question of the future finance 
of industry, he said the Federation had recently 
madé representations to the Chancellor of. the 
Exchequer. There was undoubtedly a feeling 
of uneasiness in industry owing to the fact that 
the incidence of wartime taxation was likely to 
leave industry without the resources to fulfil 
the obligations which would be laid upon it, 
not merely to produce the necessities of life, but 
to provide steady employment for the great 
mass of the population. Proposals to the 
Chancellor had fallen roughly into two cate- 
gories. First, the need for providing industry 
with the financial means for the transition from 
war to peace—for rearranging factories, bring- 
ing back to the centre dispersed units, closing 
war contracts, meeting commitments to staff 
and workpeople, to meet standby establish- 
ment charges, and to undertake deferred 
expenditure. There was also the heavy cost of 
restarting businesses which, owing to the 
exigencies of war, had been either concentrated 
or closed down. Secondly, there was the 
problem of the means whereby industry was to 
_ obtain the necessary finance for~the vonduct 
and development of its future business. It 
appeared likely that spending power would be 
spread over a larger part of the community. 
There might well be less resources in the hands 
of those classes from whom in the past industry 
had obtained its finance. It was highly desir- 
able that investors of small amounts should be 
encouraged to assist the financing of industry, 
but it appeared to the Federation that in future 
more attention should be given to industry 
helping itself*by plo g back its own profits. 
They had advocai that, as a permanent 
change in the country’s taxation law, those 
parts of profits which were reinvested in a busi- 
ness should receive some relief from taxation. 
A further important proposal the Federation 
had put forward pressed for a more liberal 
attitude to be taken by taxation authorities in 
assessing what was the cost of production. It 
had been advocated as a principle that any 
asset which di over the course of time 
should be written off against profits during its 
wotking life. In his Budget statement the 
Chancellor of the Exchequer had recognised 
the force of these arguments, and a detailed 
examination was to be made by the Board of 
Inland Revenue of the various matters that 
had been raised. 


The United States Maritime 
Commission 

AccorpDING to the anhual report of the 
United States Maritime Commission, the 
American shipbuilding industry has not only 
fulfilled President Roosevelt’s demand for 
8,000,000 tons of shipping during 1942, but has 
exceeded that figure by a considerable amount. 
The report covers the various activities of the 
Commission for the twelve-month period ended 
June 30th, 1942. It also includes a statement 
of shipbuilding activities from June 30th to 
December 31st, 1942. It discloses that a total 
of 8,090,800 deadweight tons of merchant 
shipping were placed in service in 1942, exclud- 
ing some 800 craft delivered to the Armed 
Services. It reveals that 746 Victory Fleet 
ships were delivered by December 3lst, 1942. 
This total included 542 “Liberty” type 
Vessels, 62 tankers, 5 ore carriers, 62 long-range 
“C” type ships, 55 cargo carriers for the 
British,’ 5 coastwise ships, and 15 special type 
craft. ‘During the period covered by the report 
monthly production was stepped up to 713,900 
tons in June, 1942, and to 1,200,000 tons in 
December, 1942. At the start of the Victory 
Fleet programme, the national average time 
consumed from keel to delivery was 235 days. 
By mid-1942 this time had been cut to 122 days. 
By the’ end of 1942 it had been cut down to 
55 days: When thé Commission took over the 





job of rebuilding the American Merchant Marine 
in 1937 there were but ten American shipyards 
with 46 shipways, capable of building ships 
400ft. or over, and half of these yards were 
being used for naval construction. The Com- 
mission now has in operation more than sixty 
shipyards turning out ocean-going cargo ships 
from more than 300 shipways. In these ship- 
yards some 2500 Victory Fleet vessels will have 
been constructed by the end of 1943. Besides 
this new construction, American shipyards have 
repaired over 5000 vessels during the year 
1942, and the average time consumed was only 
17 days per ship. Another activity of the Com- 
mission was the expenditure during 1942 of 
12,500,000 dollars for reconditioning Axis ships 
seized in American waters. A total of 105 alien- 
owned ships were taken over by the Commis- 
sion, totalling 675,979 deadweight tons. All 
required reconditioning before they could be 
placed in operation. 


Junior Institution of Engineers 


THE annual luncheon of the Junior Institu- 
tion of Engineers was held in London on 
Saturday last. In the absence of the President, 
Sir David Milne-Watson, who was too unwell 
to attend, the chair was taken by Lord Sempill, 
the immediate Past-President. The toast of 
“ The Institution ’’ was proposed by Sir John E, 
Thornycroft, who said that this war had 
enforced the attention of politicians to the 
value and negessity of engineering. He went 
on to draw a distinction between engineers and 
mechanics. Engineers were pritharily mechanics 
who had been fitted for higher technical and 
administrative posts, through the broader out- 
look acquired from extended education. * He 
was particularly concerned over the present 
diffieulties of large firms with training schools, 
who had insufficient skilled labour to spare 
from production to give the extensive t: 
which apprentices and students have hitherto 
enjoyed. In responding, Mr. H. 8.. Rentell, 
the Chairman of the Institution, pointed out 
the wide variety of subjects covered by its 
papers, and said young engineers not only 
learned much of other aspects of the industry, 
but acquired self-confidence in the open dis- 
cussions. Lord Hyndley proposed the toast 
of “‘ Research and the Gas Industry,”* and as 
an example of the service it rendered quoted 
the considerable developments in domestic 
appliances in the past decade. In particular, he 
drew attention to the fine work done by Sir 
David Milne-Watson for the industry as a whole. 
The work of Sir David was also commented 
upon by Lord Sempill in his response to the 
toast. The health of the Guests was proposed 
by Mr. J. Calderwood, and acknowledged by 
Professor C. L. Fortescue; and Lord Sempill 
was thanked for taking the chair by Mr. 
R. Lowe. 


Control of Machine Tools Order 


A new Control Order has been issued by the 
Minister of Supply. The Order, which will be 
operated by the Machine Tool Control, makes it 
illegal for any person to acquire a new metal- 
working machine tool unless he is the holder of 
a licence issued by the Machine Tool Control. 
Further, it makes it illegal for anybody to 
dispose of a new metal-working machine tool 
except to the holder of a licence. Three General 
Directions have been issued under the Order 
and have the effect of exempting from licensing 
certain classes of machine tools. The first 
Direction exempts baling presses, other than 
presses for baling metal swarfy can-making 
machinery, optical dividing head machines, 
plant for remetalling bearings, single-operation, 
A.C. welding machines. up to» and including 
250-ampere continuous hand welding capa- 
city, and hand-held gas welding torches. The 


second Direction exempts machine tools priced, 


£30. or less when acquired by users, with the 
sole exception of all types of lathes which 
require a licence, irrespective of price. ‘The 
third Direction: exempts: portable hand-held 





power-driven tools. Machine tools required by 
merchants for stock may only be acquired with 
the authority of the Machine Tool Control. 
This authority will be given by letter, which 
will only authorise.a merchant to‘ acquire 
machine tools. Their disposal will be subject: 
to the same restrictions as those placed on 
disposal by all suppliers. 


Institution of Naval Architects 


THE annual general meeting of the Institu-. 
tion of Naval Architécts took place in London. 
on Thursday, April 15th, with the President, 
Admiral of the Fleet Lord Chatfield, in the chair. 
There was a good attendance of members. In 
a short address Lord Chatfield said that there 
had never been a time in the history 6f the 
Institution when naval architects had had so 
much to do as at present, and never had naval 
architecture been put more severely to the test. 
The importance of naval architecture had come 
to the front, and the courage and ability of. 
naval architects were vital to the country. 
There had been many steps taken to improve 
the rapidity of shipbuilding methods and when. 
the war ended the Institution would have, a 
great deal of interesting progress to report 
upon and discuss. The annual report was pre- 
sented by the secretary of the Institution, Mr. 
G. V. Boys, and Sir Philip Devitt presented the 
accounts, which showed that the Institution’s 
finances were in a satisfactory state. Lord 
Chatfield was re-elected President ; Mr. E. L. 
Champness, Dr. 8S. F. Dorey, Mr. Sterry B. 
Freeman, and Mr. W. H. McMenemey were ~ 
elected Vice-Presidents; .and newly electéd 
Members of Council are Mr. J. Ramsay Gebbie, 
Mr. W. D. Heck, Dr. F. H. Todd, Mr. J. 
Turnbull, and Engineer Vice-Admiral F. R. G. 
Turner. After the. presentation of the Institu- 
tion’s Gold Medal to Mr. W. C. S.. Wigley and 
of “the ge Prize «to. Mr. Vafiac vg 
papers on “ Corrosion an of 
Ships,” by Dr. G. D. ee and Mr.: ¥. G. 
Shepheard, and ‘ Steering Experiments,” b 
Mr. R. W. L. Gawn, were read and discussed. 
The first-named pape is dealt. with x eearate 
in this isstie, ~~ 


Air Trainin ‘and cin Trade 


Tux third of & seties of air transport meetings, 
organised by the Institute of Export, took place 
in London on Thursday, April 15th. There were 
several speakers, including Sir Frederick Sykes, 
who expressed the hope that before long Great 
Britain would give a lead to the world so far as 
civil aviation was concerned. He thought that 
air transport would (be an adjunct to sea anid 
jand transport in the’ future. Since 1921) Sir: 
Frederick continued, American air transport 
had received strong support from the. United 
States Government, and large sums had: 'been 
spent upon research. So far as Germany ;was 
concerned, before the outbreak of the war civil 
aviation in that country was actually part. of 
the Luftwaffe. Dutch and French air trans- 
port had been helped by high subsidies, and 
had made good progress. He hoped :that this 
country ‘would not lag behind after the-war, for 
if we were surpassed in air transport we should: 
quickly lose our position in the world’s markets. 
Our air transport policy must be viewed from 
the national aspect, the imperial aspect, and the 
international aspect. .When an imperial air 

licy had been decided upon, it should .be 
given effect, and then the next step should be 
an international convention. We could give a 
lead in coming to an understanding with other 
nations on an international policy, for ‘whilst 
healthy rivalry was stimulating, cut-throat 
competition could be fatal... Dr. F..G. Walpole 
also spoke and said that British exporters 
should send their best salesmen abroad by. ait 
In export trade the race was to the swift. Key: 
goods, ;such as samples, prototypes .of new, 
machinery, and literature descriptive of goods 
to sold, were merchandise for which ‘air 
transport was essential | if we: were to Foy at. 


‘high spéed. ' 
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America’s Wartime Merchant Fleet 


(By an American Correspondent) 
No. IV—(Continued from page 304, April 16th) 


_- how, may be asked specifically, does 
the Newport News Shipbuilding and Dry 
Dock Company train the steady inflow of 
older “‘ green ”’ men, so that these inexperi- 
enced applicants for work can be made 
effectively useful in the shortest possible 
time ? This is done under a trainee pro- 
gramme, and as quickly as these become 
oriented, their usefulness is increased by 
additional education and experience, and so 
fortified by a well-planned “ upgrader ” 
programme they are qualified to bear an 
ever-increasing share of the production 
burden. These men may have a varying 
degree of acquaintance with tools and even 
some knowledge of one of the many trades, 
and then, on the other hand, they may be 
drawn from the so-called “ white-collar ” 
callings and be without any manual training. 
In the United States, however, the motor 
vehicle has been tesponsible for imparting 


aim of a trainee programme is to prepare 
the beginner for useful service in the shortest 
possible time. At Newport News, as well as 
at virtually all the other shipyards confronted 
with the same problem, the first thing 
is to determine the shipyard trade in which 
the new man is likeliest to make good; 
then his training is taken in hand and his 
instruction is directed along the following 
lines :— 

First, the beginner must be oriented. He 
is shown how to check in and out of the 
plant; how to account for his working 
time ; where to report in case of injury ; 
where and how to receive his pay ; - where 
store rooms are situated; how to find his 
way about the plant quickly; and how to 
locate whatever else he may need to fit him 
to meet the ordinary conditions of work. 
Then he must be made familiar with the 
materials on which he is to work. He must 





‘whole range of simple electrical systems, 
Similarly, the trainee assigned to plumbing 
and pipe fitting is taught to measure pipe 
lengths ; to cut, bend, and thread ; to make 
up joints ; to insert valves ; and to work on 
the installing of fixtures. The beginner is 
made to understand the importance of keep. 
ing within the restrictions and tolerances 
specified for the work. Just as he was 
oriented in the shipyard and in the par. 
ticular department or shop to which assigned, 
the trainee has also to be given enough know. 
ledge about ships and their construction to 
find his way, with ease, about a vessel, He 
should - familiarise himself with the ship 
terms most frequently used in the yard and 
on the ship. His acquaintance with ter- 
minology will broaden in time, and at the 
start the instructor tries only to help the 
learner to an essential vocabulary. The 
instruction schedule will vary in length, 
depending upon the nature of the craft the 
trainee is learning. For instance, a total of 
thirty-three hours is assigned to initiating 
marine electrical workers, while for the 
novice outfitting machinist the time given to 
his initial training is forty-eight hours. 





Experience shows that the closer instruction 





Use OF CUTTING TORCH 


much mechanical understanding and adapt- 
ability, and the “‘ country mechanic ”’ espe- 
cially is a more or less versatile person, whose 
daily source of livelihood is not identified 
with machinery. Any and all of these people 
may be turned into useful workers in a ship- 
building yard by suitable training, as has 
been amply proved in the present emergency. 

It will be found ‘on an analysis that any 
trade used in shipbuilding is fundamentally 
simple in nature, and for the most part 
demands but a modicum of skill in its appli- 
cation. For example, miles and miles of 
electric cables have to be hung; there are 
thousands of holes that must be drilled 
and many of them tapped; there may be 
hundreds of lengths of pipe to be cut, 
threaded, and installed ; well-nigh number- 
less joints to be made up; not to mention 
hours and hours of filing, chipping, or ream- 
ing, and innumerable bolts and screws to be 
put in place. Ordinarily, a goodly per- 
centage of such operations is performed by 
the familiar journeyman as a regular part of 
his day’s woik, but new men can also be 
quick’y taught to do the same things, and 
thus release mechanics for other wo:k that 
may require skill and experience to devote 
time to directing trainees in the execution of 





the simple tasks mentioned. The primary 


WELDING 


learn their names, their properties, and their 
uses, and where and how they may be pro- 
cured. Care is also taken to teach him how to 
avoid waste or damage in dealing with the 
materials. 

In the next step onward the trainee is 
taught the correct use of all necessary tools, 
both hand .and power, and instructed 
thoroughly in their care and upkeep. If the 
trainee be assigned to shop work, he must be 
given proper training in machine operation, 
with special emphasis on safety. No matter 
what may be the normal arrangement in a 
shop, the learner must be allowed oppor- 
tunity actually to operate the machine with 
which he is being familiarised, and this must 
be done, even though his use of it may for the 
time being slow up production. In no other 
way can the trainee become familiar with 
the “feel” of the machine. Mere observa- 
tion will not suffice. 

With, his knowledge of materials and tools 
so acquired in the given department of his 
assignment, he must then be acquainted 
with the necessary manipulative requirements 
of the work done there. In the electrical 
department, for example, he will splice and 
dress scrap lengths of cable, practice solder- 
ing terminals, drill and tap for cable hangers, 





and so, step by step, become informed in the 


Hus TO TURBINE GEAR BLANK 


approaches actual working conditions, the 
prompter is likely to be the learner’s response 
in grasping the essentials. 

Furthermore, trainee handling at the New- 
port News shipyard has emphatically brought 
out that the instructor chosen for any of the 
given jobs should be a competent craftsman, 
a skilled teacher, and a real leader. As Mr. 
Via says: “The very best, available man 
should be chosen for an assignment, and 
should be rewarded accordingly. Preferably 
he should be of quarterman or assistant 
foreman calibre. His is one of the most 
important tasks confronting us to-day.” 
Although this craftsman instructor has been 
withdrawn from production, his knowledge 
and experience will be multiplied over and 
over again through the work effort of the 
many men he will quickly prepare for service. 
The qualifying training places the trainee’s 
feet on the lower rung of the ladder, and his 
subsequent climb is aided through what is 
known as the “upgrader programme ” of 
instruction. The trainee, who may show 
promise after several months of employment 
in doing the simpler jobs of his assignment 
under the direction of more experienced 
employees, is returned to the school for addi- 
tional training, and is known as an “ up- 
grader.”” A typical schedule for such an 
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upgrader in the electrical department, for 
instance, embraces four operations calling 
for twenty-four hours of_instruction work. 
The time is given to such subjects as circuits 
and hook-ups (including theory); testing, 
bell and battery, test lamp, &c.; blue-print 
reading, Wiring diagrams, &c., and practice 
lay-out. On the other hand, the upgrader 
in outfitting machinist’s work devotes ninety- 
six hours to ten different subjects, which 
include blue-print reading; fitting blocks 
to jigs; overhauling reciprocating engine ; 
overhauling and grinding valves; overhaul- 
ing and reseating valves; scraping bearings 
to mandrel ; scraping flanges to face plate ; 
cutting oil pockets in bearings;  aligni 
bearings and couplings ; and general review 
and practice, to which twenty-seven hours 
are assigned. The upgrader is encouraged 
and helped in both practical and theoretical 
ways to continue climbing, and to acquire 
progressively a fairly liberal vocational 
education of an entirely practical nature. 
Additional courses help along this advance- 
ment. These men, in their turn, can be used 
to instruct the newer men. So far we have 
touched upon what might be termed the 
conventional occupations in a modern ship- 
yard, and something should be said about that 
newest of the workers—the welder—and his 
training in transforming him from inexperi- 
ence to expertness. 

The training of welders is done in two 
stages and for two purposes. The first or 
primary stage of training is designed to turn 
out tack welders, and the second and more 
advanced stage. produces are welders. In 
each stage the training is based upon repeti- 
tive practice, which leads to the desired 
degree of manipulative skill, which is essen- 
tially the acquisition of dextrous movements 
of the wrist. Because welding required much 
lighter muscular effort than riveting, the 
welder may be more readily qualified for his 
work than the riveter, and, incidentally, 
women, because of their more facile hands, 
soon make excellent welders. As spoilage 
is inseparable from this type of training, 
instruction is not given on the job, as in the 
case of the other training courses. The steel 
material used is scrap from the plate shop, 
where student burners—a profitable parallel 
training course—cut the scrap into exercise 
pads of suitable size for the welding trainees, 
and after it has been used by the latter, that 
scrap is sent to the electric furnace for 
remelting. At Newport News welding train- 
ing is given in a building constructed espe- 
cially for the purpose and was designed to 
eliminate heat and fumes produced by the 
welding, and also to shield the arcs when 
in action. The practice booths are in length- 
wise rows along the centre line of the A roof 
structure, and each booth is open at the top 
and bottom to permit air to flow freely in 
and out of it. Resistors are placed high in 
the ceiling to facilitate the quick dissipation 
of heat. Fresh air is delivered by a blower 
near the bottom of each booth, and fans 
exhaust both heat and fumes through ven- 
tilators in the roof of the building. In each 
booth there is a switchboard by which the 
current may be adjusted by the student to 
suit his welding work. Each booth contains 
a table, which, in fact, is the top of the fresh 
air duct, and there is a welding stand that is 
a vertical frame supporting a tilting plate, 
shoulder high. The adjustable stand is 
hinged horizontally along the centre, and 
makes it possible to do welding either 
vertically or overhead. Flat or down welding 
is done on the table top. There are wide 
aisles along the side walls of the building, 
and at convenient points water troughs are 
available for quickly cooling specimens for 
examination. A metal top table is readily 


ligning | the different types of welds, various sizes 





accessible, upon which specimens may be 
cleaned with hammer or wire brush. A 
hydraulic jack is provided for fracturing 
specimens for internal examination of welds. 
Display boards of sample welds make it 
easy for the learners to compare their work 
with established standards. The building 
and its appurtenances are of fireproof con- 
straction as far as practicable. 

The object of the training course is to 
teach the welding trainee how to deposit 
metal and how to use his acquired skill in 
joining metal. The tack welder has to master 
fourteen lessons, while the are welder’s 
studies embrace thirty-two lessons and cover 


fillets used, the forming of single and double 
beads, crossing beads, vertical and _hori- 
zontal welds, and welds made in overhead 
positions, and other welds in the down 
position. The training meets the diversified 
conditions encountered in doing prefabricat- 
ing work and in the operations called for in 
assembling the different parts of a steel ship 
on @ building way. 

There are three possible courses of training 








FLAME CUTTING MACHINE IN USE 


available at the Newport News shipyard. 
The new man may be given only the basic 
training that includes the tack welding course 
—tack welding being used to bind metal 
parts together at intermittent points pre- 
paratory to forming the continuous weld or 
fillet that unites them from end to end of the 
junction. The tack welding trainee may be 
sent out into the yard at first as a tack- 
welding helper ; but those who prove them- 
selves apt during training are given all the 
exercises or lessons, and when they have met 
the qualification requirements they are trans- 
ferred to the welding department as.arc 
welders. Tack welding helpers, after a few 
months of experience, may be returned to the 
school for further training, and if they make 
good they are classed as arc welders. From 
eighty to ninety hours are needed to train a 
tack welder initially, and from sixty to 
eighty hours additional are given the tack 
welder to complete the remaining exercises 
that equip him for the rating of an are 
welder. From 200 to 220 hours are devoted 
to the full training course. It is said that in 
some plants the welding school is run on a 
twenty-four-hour daily schedule under one 
instructor for each group of twenty learners. 
Such a welding school, so it is reported, may 
turn out an amazing number of men under 





the existing emergency pressure. The entire 
system of shipyard training now in vogue has 
given ificent results, and so far has met 
shipyard needs of man power—a question, of 
the utmost importance, and one that will 
continue as long as the war lasts and the 
Army and the Navy draw more upon workers 
in all industries to maintain the Fighting 
Forces. While training of this sort may 
differ in some particulars at different ship- 
yards, broadly stated it has been training of 
this carefully evolved kind that has produced 
a large percentage of the efficient workers 
needed from persons whose former occupa- 
tions were in nowise identified with ship- 


of | building, great numbers of these new workers 


being drawn from inland sections of America 
remote from maritime activities. 

Although the Emergency Fleet Corpora- 
tion sensed the possible importance of weld- 
ing as a substitute for riveting during 
America’s period of participation in World 
War I, and called into being a special com- 
mittee of experts to study welding and to 
make recommendations looking to welding’s 
use in building steel ships for the emergency 
fleet of that time, it is a matter of record that 
electric arc welding was restricted mainly to 
repair work and to the rectification of defects 
that were structurally unimportant in new 
ships then built. It is also a fact that the 
Newport News Shipbuilding and Dry Dock 
Company was then outstandingly active in 
organising a welding school and in training 
men to function as instructors at a few train- 
ing centres for welders in other shipyards. 
The Fore River Shipbuilding Company, at 
Quincy, Mass., the Sun Shipbuilding Com- 

, at Chester, Pa., and the Newport News 
ipbuilding and Dry Dock Company retained. 
their interest in welding after 1920, and 
gradually expanded its applications in mer- 
chant vessels and also in fighting ships, 
wherever the Navy Department became con- 
vinced that weight could be reduced without 
any sacrifice of strength. This was encouraged 
especially in the designs for classes of 
destroyers and cruisers, where saving in 
weight was of great importance. In time, 
the Navy’s own experiments with welding 
yielded a very valuable and large fund of 
knowledge, and eventually the Bureau of 
Ships of the U.S. Navy Department—the 
single bureau that now combines the erst- 
while divided activities and responsibilities 
of the former Bureau of Construction and 
Repair and Bureau of Steam Engineering— 
issued welding specifications that cover and 
illustrate wellnigh every conceivable type of 
welded joint. Those specifications have 
served a useful and widespread service, and 
the welded joints covered by those specifica- 
tions are considered typical joints that would 
be acceptable, although not necessarily 
mandatory.” The welding trainee to-day 
therefore is learning to do a work for ship- 
building that has the approval of eminent 
authorities in the United States. 

Mr. David Arnott, Vice-President and Chief 
Surveyor, American Bureau of Shipping, 
New York, in a paper read last. November 
before the Society of Naval Architects and 
Marine Engineers, stated: ‘‘ Assuming that 
a procedure has been proved satisfactory, the 
remaining important requisite for the pro- 
duction of sound welds is the skill of the 
individual welder. It is probable that undue 
emphasis has. been placed on approval tests 
for welders to the exclusion. of other factors, 
such as proper equipment, due to,the lack of 
@ positive means for testing welds com. 
parable with the hammer testing of rivets, 
which, by the way, has decided limitations 
and is by no means an invariable criterion of 
a satisfactory rivet. It is the builders’ 
responsibility to supply efficient workmen, 
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including welders, and unfortunately this 
so-called qualification of welding operators 
tends to glorify an art which is purely 
mechanical and easily acquired, as compared 
with some other trades.” ; 

It is not generally known, but manual 
electric are welding, as compared with auto- 
matic machine welding, is the way by which 
the greater percentage of all ship welding is 
done. It is virtually the only method used 
for welding vertical seams ‘or for those con- 
ditions in which welding has to be done over- 
head from a position on thé underside of a 
sean: Also much of the downhand welding, 
in which the metal is deposited downward 
into the seam, with the work in a horizontal 
position, mantial are welding is employed, 
particularly when the seams are short and 
likewise difficult to reach. These facts 
emphasise the value of the hand welder and 
the importance of the proper training of the 
welder. 

Progress in manual electric welding has 
been notable in recent years because of 
improvements made in the electrodes that 
have come into use, some of which are very 
new and permit the use of women A 
higher currents than was permissible wit 
the electrodes formerly in service. The 
“hot ” electrodes now available are capable 
of depositing metal at a higher rate and with 
much less loss of electrode metal because 
spatter and vaporisation than would occur 
if ordinary electrodes were used with the 
same high currents. It is reported that 
current densities as high as 9000 amperes 
per square inch are recommended for these 
new electrodes instead of the practical limit 
of approximately 6000 amperes per square 
inch for the older “ cold ” electrodes intended 
for work in all positions. According to 
Messrs. F. G. Outcalt and J. M. Keir, “ this 
tendency towards more widespread tse of the 
high-current electrodes has caused a decided 
trend toward higher capacity welding units, 
such as the 400 and 600 ampere, single- 
operator, D.C. generators, the 500 and the 
750 ampere A.C. transformers, and the larger 
multiple-operator units.” 

The size of an electrode is a matter of con- 
siderable weight in s ing up construc- 
tion. Regarding this fact, the Lincoln Elec- 
tric Company furnished the writer with some 
interesting data, here quoted, touching upon 
the advantage of using large-sized electrodes 
for arc welding as demonstrated in the ship- 
yard of a company on the Pacific Coast of 
the United States: “‘ Six months ago, 95 per 
’ cent. of the electrodes used were sna fter 
than }in. in diameter. At that time 10 per 
cent. of the electrodes were jin. in diaméter, 
60 per cent. 5/,,in., and 25 per cent. jin. 
To-day, more than 96 per cent. of the elec- 
trodes the company uses are greater than 
5/g9in. in diameter. The company expects 
that within the next few months more than 
50 per cent. of the electrodes will be }in. in 
diameter.” Numerous other plants engaged 
in war work have reported ‘increased speed 
of production through the employment of 
larger electrodes, and J. F. Lincoln, president 
of the Lincoln Electric Company, recently 
stated that welding work which took eight 
hours when in. electrodes were used could 
be done in six hours with }in. electrodes. 
The use of the larger electrodes, with the 
resultant speeding up of operations, made 
possible the immediate availability of 25,000 
welding operators for other or additional 
welding jobs. A single structural steel com- 
pany, when using */,,in. electrodes in three 
passes, found that its welders completed 
6ft. of }in. positioned fillet welds in approxi- 
mately ninety minutes. On the other hand, 
by using jin: electrodé m one pass, the 
eompany’s welders made the same weld in 


of | thickness of 





thirty minutes, representing a forty-five man- 
hour saving a week on a given job. 

Among the reported 23,000 welding 
operators now employed in the half hundred 
or so shipyards in America engaged in build- 
ing steel vessels, anywhere from 1000 to 
1500 of these welders are using oxy-acetylene 
welding equipment for welding brass, copper, 
aluminium, and other special materials used 
in equipment for ships. Much of the service 
piping is oxy-acetylene welded, and oxy- 
acetylene heating is utilised in pipe bending 
as well as for straightening and correcting 
buckling, which at times develops following 
welding of ship hulls, decks, and super- 
structures. Indeed, the oxy-acetylene torch 
is often used to neutralise the stresses set 
up by the heat of the cutting flame. At this 
time, probably about 1000 men are at work 
in operating automatic electric welding equip- 
ment that is capable of depositing metal at 
a considerably higher rate of speed than can 
be done with manual arc-welding tools. 
Where the automatic welding machine can 
be used to advantage, the crew, consisting 
of an operator and a helper, the outfit, weld- 
ing with current densities in the welding rod 
of from 14,000 to 30,000 amperes per square 
inch, can feed a steel welding rod at rates 
ranging from about $lb. to. approximately 
1 Ib. per minute, the rate depending upon the 
steel to be welded and the 
volume of the weldéper unit of length. There 
aré, of course, some differences in perform- 
ance among the various automatic electric 
machines now on the market in 


These machines are employed on 
seams butts that can be welded in a flat 
position on the ground or presenting only a 
slight inclination or curvature. 

When it is possible to turn the work over, 
so that tan be welded first on the top 
of one and then on top the other side, 


the welding machine 


thiekness, the machine thén having adequate 
penetration to seal a butt or seam where the 
plate edges have wa ways yr aoe “a 
strip required. en t ve 
been bevelled the automatic machine can 
effect sufficient ion to weld plates 
of fin. and even greater thickness. Much 
has been learned even under the pressure of 
the demand for speed, and the lessons are 
profited by continually. 

To make the most of welding in ship con- 
struction, Mr. David Arnott stresses the need 
of keeping to a minimum the number of 
joints by the use of large plates and the fullest 
employment of available rolled shapes or 
flanged plates rather than by welding plates 
together to form the desired sections. It 
seems that shapes especially designed for 
welded construction are as yet lacking, but 
the cutting torch has facilitated the maximum 
use of commercial rolled shapes designed for 
riveting and which are now restricted in 
number to a point where it is difficult to 
achieve maximum economies in weight. We 
are further informed by this authority that 
sub-assemblies should be as large as prac- 
ticable, with the individual yard-handling 
facilities, in order that a maximum amount 
of welding can be done in the downhand 
position, and field joints should be 80 jocated 
as to provide easy access for welding on the 
ship. An arrangement of deck panels, whereby 
the welding in way of hatch corners can be 
done on the ground rather than on the ship, 
is to’ be preferred in the interest of sound 
workmanship. It is always better and 
cheaper to weld on the ground rather than 
on the ways, and welding in the flat position 
is the most economical. The adoption of a 
wider frame spacing than the normal will 
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result in fewer parts to handle with less 
welding. Large manholes should be’ pro. 
vided in floors and intercostals for easy 
access in double bottoms and other confined 
spaces—the fact that a welder wears a helmet 
is sometimes forgotten ! 

When, the U.S. Maritime Commission had 
only 705 ships under construction in July of 
1941, compared with the programme of 
2300 “ Liberty ” ships as now, the Commis- 
sion then stated that the wide use of welding 
and careful designing promised a saving of 
more than half a million tons of steel, con- 
trasting the present-day ships with vessels of 
comparable size built during World War I 
by the Emergency Fleet Corporation. With 
steel selling at about 42 dollars a short ton 
in 1941, the estimated monetary saving on 
the vessels of the Victory Fleet was put at 
24,300,000 dollars, the actual saving in steel 
required being 579,000 tons. The Commis- 
sion thus explains how this was possible :— 

“The greatest single weight-saving advance 
has been the introduction of welding. This 
has so replaced riveting that to-day entire 
ships are being turned out without a single 
rivet. 

“A riveted ship is like one that is sewn 
together with thousands of tiny stitches with 
an accurately punched hole in each of the 
pieces joined at every stitch. The pieces 
joined must lap each other for the rivets to 
connect them. 

“With a welded ship the laps and con- 
necting pieces are largely eliminated, and the 
hull acts as one unit rather than thousands 
of small parts tied together. There is a 
certain reduction in the friction caused by 
welded hulls as they glide through the water. 

“ Every piece of steel used in ships to-day 
is carefully examined to see if it can be 
eliminated or redesigned in a simpler or 
lighter form.” 

computed by the U.S. Maritime Com- 
mission, a saving of 579,000 tons of steel was 
to be e on 705 ships, and that steel 
could be used to build 227 extra “ Liberty ” 
ships and so increase the nation’s cargo- 
carrying capacity. Accordingly, it may now 
be assumed that the steel savings through the 
adoption of welding on 2300 vessels would 
amount to 1,887,540 tons, enough steel to 
build 740 additional ‘‘ Liberty” ships or 
to release that quantity of steel for other 
purposes in helping to win the war. Expressed 
in still another way, the steel not required 
owing to the substituting of welding for rivet- 
ing incidentally lowers the cost of the Victory 
Fleet, as now planned, by 79,276,680 dollars, 
based upon the steel at 42 dollars a short ton. 
Welding, besides saving time, money, and 
material, also produces, so the experts of 
the Maritime Commission declare, stronger 
ships. 

The illustrations in these articles are repro- 
duced by courtesy of the U.S. Maritime 
Commission. 

(To be continued) 








History In Scrap.—Writing in our transatlantic 
contemporary, Railway Age, Mr. Thomas T. Taber, 
President, Railroadians of America, has 
against the sacrifice of historical locomotives to the 
demand for scrap metal. Thinking that the, need 
for scrap would be even more acute m England than 
in America, Mr. Taber wrote to the British Informas 
tion Services in New York, to find out if any railway 
relics had heen removed from the South Kensington 
Science Museum, to be to the scrap pile. 
Here is a part of the reply :—“ So far there has been 
no mention of such necessity facing the South 
Kensington Science Museum, or other similar insti- 
tutions, although, of course, there are various 
instances of famous relics having been surrendered— 
such as old wrecks, and some of the old cannons on 
Tower Hill. But in the latter case cate has been 
taken to preserve the oldest and most interesting 
guns, while the cannons along the Embankment, 
although earmarked for salvage, are to be withheld 
as tong as possible.” 
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The Mechanical Equipment of the 


Turbine House’ 


T\URING a period of twelve years, up to 1935, 
D the station efficiency on a generated basis 
has risen from 18 to 29 per cent., the bulk of 
this improvement. being attributable to the 
turbine house, whilst the efficiency of the boiler 
plant has been slightly improved, despite the 
more Onerous conditions imposed on the boiler 
designer following the adoption of higher pres- 
sure feed-heating cycles. 

The construction of the grid has accelerated 
the standardisation of sizes of sets and steam 
conditions. Turbine stop valve conditions of 
400 lb. per square inch, 800 deg. Fah., for 
20-MW sets, and 600 lb. per square inch, 850 deg. 
Fah., for larger units have been adopted, whilst 
a small number of plants at 1400 Ib. and 1900 Ib. 
per square inch, 960 deg. Fah., are either 
installed or under construction. 

Development of large cooling towers using 
treated sewage effluent as make-up has reached 
a point where the efficiency of cooling tower 
stations is little inferior to that of river stations, 
which gives great latitude in siting new stations 
with reference to the grid system. 


SreaAM TURBINES 


Axial flow turbines of the impulse, impulse- 
reaction, and reaction types have been developed 
as multi-cylinder designs, with double flow 
exhaust for capacities up to 60 MW at 3000 
r.p.m. and 105 MW at 1600 r.p.m.—see illus- 
tration—whilst radial flow double rotation 
reaction turbines have been developed up to 
30 MW at 3000 r.p.m. and 50 MW at 1500 r.p.m. 

On 600 Ib. per square inch feed-heating cycles 
internal efficiencies of 83 per cent. or more are 
obtainable, combined with annual availability 
factors better than 90 per cent. Refinements in 
design which have contributed to the high 
blading efficiency of modern turbines are 
the use of a large number of high and inter- 
mediate-pressure stages with reduced steam 
speeds, the development of blade shapes 
offering a low resistance to steam flow, the 
reduction of interstage leakage by end tighten- 
ing of rotating blade rings in single-flow 
cylinders, together with radial gland strips over 
the high-pressure blade shrouding, the main- 
tenance of true axial steam flow through the 
blading by increasing the degree of reaction 
from root to tip in order to oppose the centri- 
fugal force on the steam, and the improvement 
of stage draining in the low-pressure cylinders. 

Governing has received attention with the 
introduction of “ lost load ” devices to anticipate 
the action of the normal speed governor in 
cutting off the steam supply in the event of 
sudden reduction of load, and thereby prevent- 
ing the machine tripping out on overspeed. 
“Lost vacuum” devices prevent damage to 
the exhaust end of machines by reducing the 
stop’ valve steam supply if the vacuum fails. 

REGENERATIVE FEED-HEATING CYCLES 

The economies resulting from feed heating 
may be illustrated by regarding the cycle as a 
combination of two parts, in the first of which 
steam flows right through the turbine to the 
condenser, part of the initial heat content being 
converted into useful mechanical work by the 
turbine blading and the remainder being lost 
to the-cireulating water. In this part 1 of the 
cyéle the heat consumption rate per kilowatt- 
hour generated varies from 13,930 B.Th,U, 
for initial conditions of 200 Ib, per square inch, 
550 deg, Fah., to 9760 B.Th.U. for initial con- 
ditions of 1500 Ib. per square inch, 1000 deg. 
Fah., with 29in, vacuum in each case. In the 
second part of the cycle a smaller quantity 
of steam flows through the turbine in parallel 
with the main quantity, but is bled off to feed 
heaters at several pressures, part of the initial 

*Summary of l¢cture on “‘ The Mechanical Equip- 
ment of the Turbine House,” being the third in the 
Royal Society of Arts series of Cantor Lectures on “ The 
Modern Power Station,” delivered in the hall of the 
Institution of Electrical. Engineers on Monday, March 
29th, by Mr. F. Shakeshaft, power station development 
engineer of the Central Electricity Board. 





heat being converted into useful mechanical 
work by the turbine, and the remainder being 
returned to the boiler through the medium of 
the main condensate from the first part of the 
cycle. In this case no heat is lost, and the rate 
of heat consumption is’ always 3554 B.Th:U. 
per kilowatt-hour generated, assuming a mecha- 
nical efficiency of 99 per cent. and an alternator 
efficiency of 97 per cent. fi 

A-~ turbine developing 50,000 kW at the 
spindle (48,000 kW at the alternator terminals) 
at its economic rating, with initial steam con- 
ditions of 600 lb. per square inch, 800 deg. Fah., 
and feed heating from 80 deg. to 340 deg. Fah. in 
five uniform stages, would generate 42,500 kW 
on condenser steam at a heat rate of 10,940 
B.Th.U. per kWh and 7410 kW on feed-heating 
steam at a heat rate of 3554 B.Th.U. per kWh. 
The combined heat rate would be 9820 B.Th.U. 
per kWh. 

Obviously, efficiency could be increased by 
generating a maximum proportion of the total 





power on part 2 of the cycle; that is, by 
adopting the highest possible feed temperature. 
The economic feed temperature, however, is 
appreciably below the boiler saturation tem- 
perature on account of the cost and complexity 
of additional heaters having to be balanced 
against progressively diminishing thermal gains. 
The adoption of higher initial steam pressures 
and temperatures improves not only the effi- 
ciency of the condensing part of the eyele, but 
simultaneously increases the proportion of the 
total power which is developed on the feed- 
heating portion of the cycle. In the case of a 
1500 lb. per square inch, 1000 deg. Fah. eycle, 
with seven-stage heating to 444 deg. Fah., this 
proportion would be raised to 9650 kW out of 
50,000 kW, and the overall heat rate would be 
about 8600 B.Th.U. per kWh. 
The thermal gains resulting from such cyeles 
have to be weighed against the increased cost 
of the plant and the possibility of Tower avail- 
ability, but whilst their development is neces- 
sarily in abeyance during the war, several 
installations are in operation or approaching 
eompletion, and will give useful guidance for 
the future. 


ConDENSING, Freep HeEatine, DEAERATING, 
EVAPORATING, AND Wa?TER TREATMENT PLANT 


In the modern condenser the exhaust steam 








is given access to a very large area of tube sur- 






face which minimises the pressure drop and 
results in a condensate temperature at least 
equal to the corresponding vactiurn 'tempera- 
ture. Where the pumping power is high, as in 
the case of cooling tower stations or riverside 
stations with long runs of piping, the economic 
temperature difference between the inlet water 
temperature and the vacuum temperature is 
usually about 23 deg. Fah., although a smallér 
tem ture difference may be justified where 
the initial and running costs of the circulating 
water system are low. In all cases the economics 
require careful investigation. 

A tube surface of 1 square foot per kW is 
often specified, although a clean water supply 
or the use of intermittent chlorination may 
allow of a figure nearer 0-75 square foot per kW: 

Feed heaters on a modern 600 Ib. per square 
inch cycle condense about one-third of the 
quantity of steam’ handled by the condenser, 
but owing to the higher temperature of con: 
densation and the greater temperature differ- 
ence, the surface is only about 0-1 square foot 
per kW. 

Deaeration is of increasing importance with 
rising pressures if oxygen corrosion of the 
internal surfaces of the boiler is to be avoided. 
It is accomplished by a sudden increase in 
temperature or decrease in pressure which 








promotes the release of the non-condensable 





105-MW ‘TURBO - ALTERNATOR 


gases, which are continuously removed by air 
pumps. In practice, this is done in either the 
condenser, a flash deaerator or a feed-heating 
deaerator. Adequate head must be provided 
on feed-heating deaerator extraction pumps to 
prevent their becoming vapour bound if the bled 
steam pressure falls sharply due to loss of load 
on the set. 

Distilled make-up water amounting to about 
2} per cent. for base load plant and up to 10 per 
cent. for peak load plant is required; singte- 
effect. bled steam evaporators may be used, 
operating on the pressure and temperature 
difference across the two adjacent tapping 
points on the turbine, or, alternatively, inde- 
pendent high-pressure nrultiple effect evapo- 
rators i ing vapour recompression may 
be adopted with only a slight loss of efficiency. 

Chemical treatment varies widely with the 
analysis of the make-up to be used, but a 
eommon sequence is presoftening of the raw 
water followed by distillation, and the addition 
of caustic soda atid soditm sulphate at the 
boiler feed pump suetions, to prevent’ acid 
eorrosion of feed lines and economiser, and to 
preverit caustic embrittlement in the boiler 
respectively. Finally, a reserve of tri-sodium 
phosphate is maintained in the boiler drum by 
intermittent injection in order to prevent sealing 
due to any hardness which may enter, due to 
temporary variation in the condition of the feed. 


, 
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Continuous blow-down is increasingly used 
in order to maintain a uniform and low con- 
cent: ation, of dissolved solids in the boiler water, 
despite chemical prvtreatmcent. 

The use of high-pressure feed-heating cycles 
has complicated station piping and tank 
systems. Welded pipe joints are necessary to 
withstand high thermal stressing. These trends 
point to the advisability of the planning and 
construction of the superim main and 
ancillary systems being executed by specialists. 


TURBO-ALTERNATORS 


Development of machines of increased capa- 
city at 3000 r.p.m. is mainly a problem of rotor 
ign. Large rotors are machined from single 
solid steel forgings and the greatest care in 
manufacture and inspection has to be exercised 
to ensure that there are no internal flaws. At 
1500 r.p.m. the largest rotors may be built up 
of three separate forgings, or, alternatively, of 


300 Lb. per Sq. In. g 800°F 





Useful Mechanical Work 





Loss to Condenser 
































29" Vacuum 

Flé.7 
is sate a bac TTT IT 
‘ . i ria 
i iat 

ha sea ere 

F 
1 
t 
1 
t 4 
1 
i niin ces sss gee inten caine gs ae oe 
- = 
i 

Fig. 2 

















bec 
ama 
abe 


re | 
Recovered in Feed Heating System. 
Fie. 3 


1,500 Lb. per Sq. in. g 1,000°F 


Ss Biss aes Work : e oe 




















Loss to Condenser 


29" Vacuum 


FIG. 4 @ 











“Tre Encinaer™ 


a forged shaft with shrunk on or welded steel 
discs 


Generating voltages are standardised at 
6:6 kV, 11 kV, and 33 kV, the high voltage 
being increasingly popular, particularly for large 
machines. 

Ventilation is by ‘closed air circuit with 
separate fans, sometimes assisted by fans on the 
rotor, and the multiple air inlet system is 
generally adopted. 

An interesting development is the use of 
hydrogen instead of air as the cooling medium. 
Its high thermal conductivity and specific heat 
make it very effective as a coolant and its low 
density reduces the windage loss in the machine. 
As compared with air cooling the total losses 
are reduced by some 40 per cent., and the output 
obtainable from a machine of given dimensions 
is increased by 25 per cent. 

The disadvantage is that hydrogen forms an 
explosive mixture with air, and therefore 
elaborate sealing arrangements are required to 
prevent leakage where the revolving shaft 
emerges from the closed hydrogen circuit, 
together with CO, scavenging prior to filling or 


tion the entire casing of the machine is made 
sufficiently strong to withstand the maximum 
explosive ‘pressure of about 100 Ib. per square 
inch. 

A number of machines are in successful opera- 
tion in the United States, and but for the war 
the first installation would now have been 
running in this country. 

: Lay-outT 


Longitudinal arrangements of generating 
sets with single-row parallel or double-row 
right-angled boiler-houses are popular for the 
larger sizes of plant, as building spans are kept 
to a minimum. On restricted urban sites the 
single-row arrangement may be duplicated by 
placing a separate turbine-house on each side 
of a double-row boiler house. 

The transverse arrangement of sets has been 
adopted for units of up to 60 MW, and for 
smaller installations in combination with unit 
boilers and a central loading bay it results 
in a particularly symmetrical and convenient 
lay-out. 

An annexe for feed-heating and. auxiliary 
equipment is usually provided between the 
turbine-house and boiler-house. This reduces 
engine-room span, and is of particular value 
when partial reconstruction of an old station is 
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necessary, as the separation of the heavily 
loaded turbine house and boiler-house columns 
enables building and civil work to proceed with- 
out interference with the safety of an existing 
building. 

Steam CyctEe INcoRPORATING REGENERATIVE 
Freep HEatine 


The steam cycle incorporating regenerative 
feed heating may be divided into two distinct 
parts. In the first part of the cycle, which is 
associated with the weight of steam flowing 
from the turbine stop valves to the main con- 
denser, the boiler-house has to supply a quantity 
of heat represented by the sum of the heat con- 
verted into useful mechanical work in the 
turbine blading, together with the heat of con- 
densation which is finally lost to the circulating 
water in either the sea, a river, or cooling tower. 
In the second part of the cycle, which is asso- 
ciated with the weight of steam which flows 





emptying the machine, and as a further precau- 


feed-water heaters, the boiler-house is only called 
upon to supply that quantity of heat which is 
usefully converted into mechanical work in the 
turbine blading. 

Under part 1 of the cycle the heat rates per 
kilowatt-hour vary from 13,930 B.Th.U. for 
steam conditions of 200lb. per square inch 
gauge, 550 deg. Fah., 29in. vacuum, to 9760 
B.Th.U. for steam conditions of 1500 Ib. per 
square inch gauge, 1000 deg. Fah., and 29in. 
vacuum. On the other hand, the heat con. 
sumption rates per kilowatt-hour under part 2 
of the cycle, which is devoted entirely to 
regenerative feed heating, is always 3554 
B.Th.U. The foregoing figures for the E.H.P. 
plant are based upon an overall turbine eiii- 


97 per cent., and mechanical efficiency of 
99 per cent. 

The heat consumption of the combined feed- 
heating turbine can therefore be estimated if 
we know the heat rates per kilowatt-hour under 
part 1 of the cycle and the proportion of the 
total power generated by the feed-heating steam 
under part 2 of the cycle. 

In order to illustrate how the heat rates under 
part 1 and the proportion of power generated 
under part 2 are determined, it will be con- 
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operating at its most economical load of 48 MW, 
when the turbine develops 50,000 kW at the 
spindle. 

In order to convert a maximum proportion 
of the heat energy contained in each pound of 
steam supplied to the turbine stop valve into 
useful mechanical work in the first or straight 
condensing part of the cycle, the steam must 
expand to the lowest back pressure natural 
conditions will permit. As the pressure at 
which steam condenses back to water is deter- 
mined by the temperature maintained in the 
condensing vessel, the lowest possible pressure 
is obtained by cooling the tube surface of the 
main condenser by means of cold water taken 
from either the sea, a river, or the cold pond of 
@ cooling tower. 

In practice, a terminal pressure of $ Ib. per 
square inch absolute (29in. vacuum) may be 
maintained in the condenser with circulating 
water supplied from sea or river at a tempera- 
ture of around 57 deg., the corresponding tem- 


ciency of 83} per cent., alternator efficiency of 
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perature of condensation being 80 deg. Fah. 
If this condensed water is to be delivered back 
to the boiler house at a temperature of 340 deg. 
Fah. for re-evaporation in the boilers to steam 
at 600 lb. per square inch gauge, 800 deg. Fah. 
at the superheater outlet valves, it must there- 
foro be progressively heated from 80 deg. to 
340 deg. Fah. in a number of feed heaters. 

It will be assumed that there are five feed 
heaters, each: giving a temperature rise of 
52 deg. Fah., and for simplicity in calculation 
that all the heaters are of the direct contact 
type. In these circumstances it will be clear 
that the temperatures of condensation of the 
bled steam in the feed-heater train are definitely 
fixed as 132 deg., 184 deg., 236 deg., 288 deg., 
and 340 deg. Fah. respectively. The corre- 
sponding pressures of condensation and the 
useful B.Th.U. per Ib. of steam converted into 
mechanical work in steam flowing from stop 
valve to either the condenser or respective feed 
heaters are taken from the Mollier diagram, and 
are given in Table I :— 








Taste I 
« Absolute Useful Heats of 
pressure, ;} B.Th.U. | condensa- 
lb. per per lb. tion, 
sq. inch. B.Th.U. 
Condenser... ... + 442-7 917-3 
No. lfeedheater ... 2-35 375 922 
No. 2 feed heater ... 8-2 312-6 932-3 
No. 3feedheater ...| 23-2 252-7 939-7 
No. 4 feed heater ... 55-8 194-5 944-8 
No. 5feed heater ...| 118 139-2 946-1 














It will be noted that the heats of condensa- 
tion released in the feed heaters are remarkably 
uniform and that close approximations may be 
made by taking the arithmetical mean of 937 
B.Th.U. per Ib. in all heaters. The quantity of 
steam bled to each heater will therefore be repre- 
sented by 5°55 per cent. of the condensate 
entering that heater, i.e., by 100 x 52-- 937. 

Expressed as a percentage of the total quan- 
tity leaving the heater, the bled steam amounts 
to 5-258 per cent. 

For every 100 lb. of water leaving the last 
heater the steam quantities bled to the lower 
pressure heaters may be expressed as a converg- 
ing geometrical progression having a first term 
equal to 5-258 and a common ratio of 0- 9445. 

We are now in a position to estimate the 
power developed in each section of the turbine 
and the quantities of steam bled to each 
heater, as shown in Table II, which, for con- 
venience, is divided into two parts—the first 
part where the unit of stop valve steam is 
assumed to be 100,000lb. per hour. Each 
steam quantity is multiplied by the appropriate 
heat drop and divided by the factor 3412 for 
converting B.Th.U. per hour to kilowatts :— 

Taste II. 



































Quantities for 100,000 Ib. Quantities for 
per hour at stop valve. 60,000 kW. 
Heater} Steam Heat |kWgene-] Steam |kW gene- 
No. bled drop rated bled rated 
per to by to by 
100,000]b.|_ bled bled | heaters.| bled . 
to 8.V. point. | steam. steam. 
oO 4,236 | 375 465-3| 18,220 | 2,002 
2 4,472 | 312-6 409-7} 19,230 | 1,762 
3 4,720 | 262-7 349-3} 20,300 1,503 
4 4,982 | 194-5 283-9] 21,430 | 1,220 
5 5,258 | 139-2 214-3] 22,620 923 
Total 
bled} . 23,668 1,722-5| 101,800 | 7,410 
To 
con- 
dense: 76,332 | 442-7 | 9,902 328,300 | 42,590 
Totals | 100,000 11,624-5| 430,100 | 50,000 
Total stop valve quantity for 50,000-kW output 


50,000 Pe 
= [1,424-6* 100,000= 430,100. 





From part 1 of the foregoing table it will be 
clear that 11,624-5 kW are developed per 
100,000 Ib. of steam supplied to the stop valve, 
and therefore, in order to develop 50,000 kW, a 
stop valve quantity of 430,100 lb. per hour is 
obtained by proportion. In part 2 of the table 
the corrected kilowatts and steam quantities 
are set out and it will be noted that 7410 kW 
are developed when 101,800 lb. of steam per 
hour are bled to the heaters. It may be of 


culation. 


that the steam rate to the condenser in part 1 


terminals. 

The condensate in part 1 of the cycle leaves 
the condenser at 80 deg. Fah., and in order to 
restore it to its initial conditions at the turbine 
stop valve the heat to be added in the boiler 
house is 1360 B.Th.U. per Ib., i.e., 1407 less 47. 

The heat consumption per kilowatt-hour in 
part 1 of the cycle may now be estimated as the 
product of 8-03 lb. per kWh and 1360 B.Th.U. 
per lb., or 10,940 B.Th.U. per kWh. The 
difference between this 10,940 B.Th.U. per 
kWh and 3554 B.Th.U. per kWh in part 2 of 
the cycle, or 7386 B.Th.U. per kWh, represents 
the heat per kilowatt-hour lost to the circulating 
water. The combined consumption of parts 1 
and 2 of the cycle may now be estimated as the 
difference between 10,940 and 0-148 x 7386, 
or 9820 B.Th.U. per kWh. It will be clear that 
the heat consumption will decrease with increas- 
ing feed temperatures. 

The foregoing data are given in pictorial form 
on the accompanying figures. In Fig. 1 the 
heat supplied under parts 1 and 2 of the cycle 
are indicated by the areas enclosed by straight 
lines and whose ordinates represent B.Th.U. 
per Ib. of steam and the abscissae represent 
pounds of steam per hour. As will be seen from 
Figs. 2 and 3, the heat of condensation released 
in the first heater is just sufficient to warm up 
the main condensate to the temperature of the 
water delivered from that heater. In like 
manner, the heat of condensation released in 
any subsequent heater is also sufficient to heat 
the sum of the main condensate plus the sum of 
the condensates from any previous heaters to 
the outgoing temperature. The total heat 
supplied by the boiler house will therefore be 
equal to that area represented by the rectangle 
whose height is equal to the difference in the 
total heat of the steam supplied to the stop 
valve and the heat in the outgoing feed from the 
last heater, and whose width is equal to the total 
stop valve steam quantity. 

Fig. 4 relates to a 1500 Ib. per square inch 
gauge, 1000 deg. Fah., steam cycle, incorporat- 
ing seven regenerative feed heaters, each adding 
52 deg. Fah. rise up to a total feed temperature 
of 444 deg. Fah. 

The total heat supplied to the stop valves 
under this cycle is some 81 B.Th.U. per lb. in 
excess of that supplied under a standard 
600-800 deg. tycle. The total heat of the steam 
as exhausted to either the condenser or the first 
five feed heaters is, however, almost identical 
with that appertaining to the first cycle. It 
will therefore be clear that a much higher feed- 
heating temperature may be adopted with this 
E.H.P. cycle. In other words, an increased 
proportion of the total power is developed at 
the lower heat rate of 3554 B.Th.U. per kWh, 
without loss to the condenser, and in this par- 
ticular case 9650 kW could be so generated, as 
against 7410 kW on the 600 Ib. cycle. 

Fig. 5 shows by means of the lower curves the 
total power developed from bled steam, both 
as kilowatts and as a percentage for varying 
final feed temperatures, on the assumption that 
each heater adds 52 deg. temperature rise. The 
upper curves in each diagram show the overall 
heat consumption to be expected from each 
cycle. 

It will be seen that substantial thermal gains 
are possible when using the E.H.P. cycle, but, 
in striking an economic balance, the increased: 
capital cost of the plant and the possibility of 
reduced annual availability have to be given due 
consideration. 

Wartime development is necessarily restricted 
to standard 600lb. per square inch plants, 
which do not require the extensive use of special 
alloy steels, but in the meantime useful operat- 
ing experience will be gained from the E.H.P. 











interest to note that a manufacturer’s estimated 
values for an actual machine of this output | 
operating under the same steam conditions were 
7360 kW and 103,000 lb. per hour bled, which 
indicates the close agreement between a 
detailed and an approximate method of cal- 


It will be seen that 14-8 per cent. of the total 
power developed by the turbine is done in the 
regenerative section or part 2 of the cycle, and 


of the cycle is 8-03 lb. per kWh at the generator 


The Fouling of Ships* 


By G. D. BENGOUGH, D.Sc., F.R.S.,f and 
. G. SHEPHEARD, R.C.N.C. (Member)t 


Corrosion Committee of the Iron and Steel 
Institute and the British Iron and Steel Federa- 
tion was appointed in November, 1938, but the 
investigation of fouling was only added to its 
programme in 1941, when it was realised that 
the problem of corrosion and fouling of ships’ 
bottoms was so interlocked that they could not 
be conveniently studied independently. The 
desirability of bringing many branches of know- 
to bear on the twin problems was soon 
realised; metallurgy, physical and organic 
chemistry, paint technology, zoology, botany, 
shipbuilding, and shipping practice are all 
involved, and the provision of knowledge of 
these subjects has been secured by additions to 
the experimental staff and to the Sub-Com- 
mittee. "i 
The importance of the prevention of fouling 
to the shipowner is discussed in the following 
brief statement :— 


Errect or Fovurine on ResIsTANCE, FUEL 
ConsumpPTion, &c. 


The skin-frictional resistance of a ship 
increases rapidly with fouling. The reduction 
of the rate of fouling is therefore a matter of the 
utmost importance. On it depends— 


&@ passage. 
(6) The length of time a warship can remain 
at sea without having to refuel. 

(c) The maximum speed attainable after a 
certain time out of dock. / In wartime speed 
is a vital factor both in attack. and in defence, 
and is equally important for warships and 
merchant ships. 

(d) The periods between dry dockings for 
cleaning and recoating bottoms. If these 
periods can be increased, the proportion of 
time spent by a ship on actual service will be 
greater and the call on docking facilities 
reduced. At present the requirement of dry 
docks is much greater than their availability: 


The serious effects of fouling on the perform- 
ances of ships are illustrated by the following 
examples from published data :— 

(a) Mr. Gawn§ gives the results of com- 
parative trials in the Mediterranean of a 
cruiser in the clean and fouled conditions. 
The effect of foul bottom six months after 
undocking is to reduce the maximum speed 
by about 2 knots and to increase the 8.H.P. 
required for a given speed by about 60 per 
cent. at top speeds and about 75 per cent. at 
low , 
(6) D. W. Taylor|| gives curves of 8.H.P. 
for various periods out of dock for a 32,000- 
ton battleship operating off the coast of Cali- 
fornia and a 310ft. destroyer operating in the 
North Atlantic. The loss of maximum 
of a battleship six months out of dock is just 
over 1 knot and the S.H.P. required for 20 
knots is 25 per cent. greater than with a clean 
bottom. The loss of maximum speed of the 
destroyer six months out of dock is about 
2 knots and a 50 per cent. increase of S.H.P. 
is necessary to maintain a speed of 20 knots. 
For design purposes it is the practice of the 
Admiralty to allow an increase of frictional 
resistance of } per cent. per day out of dock in 
temperate waters and } per cent. per day out of 
dock in tropical waters. These figures are based 
on the results of experience over a number of 
and may be regarded as covering the worst 
conditions of fouling that are generally experi- 
enced in warships in peacetime, when a rela- 
tively proportion of time is spent in 
harbours.' The effect of the Admiralty allow- 


* From an account founded on the work of the Marine 
Corrosion Sub-Committee of the Iron and Steel Institute 
and the British Iron and Steel Federation. Presented 
at a meeting of the Institution of Naval Architects on 





April 15th, 1943. 

+ Consultant to the Chemical Research Laboratory 
of the D.8.1.R., Teddington. 

{ Assistant Director of Naval Construction, Admiralty. 
§ “ Transactions,” North-East Coast Institution of 
Engineers and Shipbuilders, Vol. LVIII, 1942. 





plants already installed or under construction, |! 


{| ‘‘ The Speed and Power of Ships,’’ D, W. Taylor. 


THE Marine Corrosion Sub-Committee of the \_ 


(a) The quantity of fuel used by @ ship on » 


+. 
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ance for increased frictional resistance on the 
speeds and fuel of various types 
of ships in temperate waters is illustrated in a 
table. The corresponding figures under tropical 
conditions would be approximately doubled. 


Tanie.—Effect of Feutna Siz Months Out of Dock in 














Temperate Waters 
(Assuming frictional resistance increases } per cent. per 
day) 
Loss of | *Percentage increase 
Standard) maxi- in fuel consump- 
Type of displace-| mum tien te maintain a 
ship. ment, | speed, speed of : 
tons. knots, —4— 
10 knots, | 20 knots. 
Battleship ...| 35,000 1 45 40 
Aircraft earrier| 23,000 1 45 40 
Cruiser ... 16,000 1 50 45 
Destroyer 1,850 2 50 35 

















* These figures are based on the fuel consumptions for 
propulsion only, 7.¢., auxiliaries are not included. 


The foregoing examples refer to warships 
under peace conditions. The corresponding 
figures for merchant ships will in general be 
less, because they spend a greater proportion 
of time at sea and are therefore less exposed to 
fouling conditions. During the war, however, 
many serious cases of fouling of merchant ships 
have been reported, particularly on vessels 
operating in the tropics. As a result, the 
Ministry of War Transport and shipowners have 
been considering the possibility of using more 
efficient compositions to meet these conditions. 

Whilst it is difficult to give a reliable estimate, 
it is probable that at least 20 per cent. of the 
total quantity of fuel used for ship propulsion 
is expended in ov ing the increased resist- 
ance due to fouling. When to this is added the 
“cost of the more frequent doekings neeces- 
sary for cleaning and bottoms, some 
idea can be obtained of the enormous expendi- 
ture attributable to fouling. Apart from the 
purely economie aspect, the problem is one of 
vital national importance in wartime from an 
operational point of view. The outcome of a 
naval engagement might well depend on the 
inereased endurance and higher maximum 
speed that would result from a reduction of 
fouling. In the mercantile marine the higher 
speeds would mean greater cango-carrying 
capacity per ship per year, as well as better 
defence against submarines. Also less tanker 
and coliier tonnage would be required for 
shipping bunker fuel. 

e work of the Sub-Committee has hitherto 
been confined to studying the general corrosion 
and fouling conditions on the fully immersed 
parts of ships’ bottoms. Special problems, such | f 
as boot-topp’ng compositions and the severe 
localised pitting that sometimes occurs in the 
vicinities of propeller wakes and rudders, have 
not yet been included in the main programme. 

Although fouling is the chief cause of trouble 
in modern times, it is clear that some considera- 
tion must be given to corrosion, begause unless 
this can be stopped an anti-fouling composition 
cannot be fully effective, and no means of 
stopping fouling on steel hulls other than by the 
use of applied compositions has hitherto been 
found satisfactory in practice. Moreover, the 
common inorganic poisons used in compositions 
are potential corrosive agents, and must be 
prevented from causing attack on the ships’ 
plates. 

The difficulties in the way of attacking the 
twin evils are great and will perhaps be more 
fally realised after a study of this paper. 
Nevertheless, the attack must be made in order 
to relieve the serious consequences that arise 
from fouling. 
~ “To the shipping man the word fouling denotes 
the mass of organisms, animal and vegetable, 
that becomes attached to the hulls of ships 
while they are waterborne. It is often stated 
to include shell, weed, “grass,” or ‘‘ moss.” 
The term “ weed ”’ is justified if it is understood 
to denote vegetable growth in an undesired: 
place, but the terms “ * and “moss ” 


are incorrect and should be abandoned, since 
these have definite botanical meanings which do 
not connote any of the vegetable organisms 
found on ships. These latter are alge, which 


would welcome information on this subject. 


reot, and leaf; both grasses and mosses are 


plants. 

The building up of a mass of organisms large 
enough to affect appreciably the resistance of a 
ship is & complicated process that has been 
studied by a great number of workers in the 
United States, Japan, and Germany, as well as 
in this country. It has for the last two years 
been investigated for the Sub-Committee by 
Professor F. E. Fritsch as regards algal fouling, 
and by Dr. M. Mare, Miss F. Stanbury and 
Mr. H. Barnes, and Mr. K. Pyefinch, under the 
general direction of Dr. J. E. Harris. 

Some fouling organisms can live under widely 
varying conditions of temperature, light inten- 
sity, season, and salinity, so that a voyage, for 
instance, from the East Indies to England 
through the tropics is not necessarily fatal to 
all of them. 

The factors which determine fouling may y be 
conveniently grouped under the three heads :-— 


I. Port factors. 
II. Ship factors. 
III. Paint factors. 


Of these, the port factors are the most important 
and these may be subdivided as follows ;— 


1. Length of mooring period. 
2. Contamination by oil, sewage, &c. 
3. Characteristic fouling organisms. 


Tae number and rate of growth of the larval 
species may be influenced by— 
3 (a). Season of mooring period, especially 
in temperate ports, 
8 (b). Climate of port, particularly tempera- 
ture characteristics, 
3 (ce), Light intensity. 
3 (d). Geology of port, and general mooring 
conditions. 
3 (e). Salinity, particularly when very low. 
(1) Of all the factors in the list, the length of 
mooring period is probably the most important. 
An ordinary composition which would give 
satisfactory service on por trade routes may, 
nevertheless, become heavily fouled if exposed 
for exceptionally long pede to stationary 


those of Antarctic whaling stations, Murmansk, 
and certain Norwegian fiords, as well as in 
temperate climates such as New Zealand oe 
British ports, On the other hand, very sh 
stops, probably of one or two days, even in many 
of the tropical ports may be quite harmless ; 
it is highly desirable to collect and collate more 
information on this subject, and the experience 
- shipping companies about the absence of 
after visiting tropical ports would be 
iaikdrane by the Marine Corrosion 
Committee, 

Notwithstanding what has been said in th 
first part of the last paragraph, there are 
certain ports in which fouling does not occur, 
even if the moo riod is extended to several 
weeks, and entry into these ports may even be 
beneficial, since many of the fouling organisms 
are killed and i 4 off the ship ; others, such 
as barnacles, though their sh remain on the 
ship for a time at least, are rendered less harm- 
ful, since they cease to grow and reproduce. 
Ports of this kind are called “ cleaning ports,” 
and, as far as is known at present, are all situated 
on rivers which bring down large volumes of 
fresh water, immersion in which for a sufficient 
period, perhaps two or three days, is fatal to 
many marine organisms. The minimum time 
required for death is not yet exactly known, 
and Bron varies for Fe a gy species, but 
evidence is slowly accumulating. 

A few of these cleaning ports are also “ scour- 
ing ports,” that is, they not only kill organisms, 
but cut away the shell that would be left in situ 
in an ordinary cleaning port. The action is 
usually due to silt or sand brought down by the 
rivers, and is characteristic of Calcutta and 
Yangtze ports. 

(2) Little detailéd- knowledge has yet been 
accumulated about the effects of oil and sewage 
contamination, but it seems that it can either 
kill or encourage 0; i according to the 
exact conditions at a port. The Sub-Committee 





are simple -non-flowering plants that do not 
show ‘any differentiation of a shoot into stem, 


“the presence of particular species of 


conditions, even in quite cold climates, such as] 
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in the great ports of the world et various 


more differentiated, and the former are fveuing) seasons, and any help that can be given in this 


matter by the collection of samples for examina. 
tion will be welcomed; so far, the main line of 
work has been to examine in dry dock ships 
which have arrived in this country from various 
parts of the world and to correlate the organisms 
present with ports of the itinerary. Although 
this work is important and will be continued at 
every opportunity, it does not give conclusive 
evidence of the ports of origin of the organisms, 
nor does it give full information about seasonal 
effects at ports. 

Much work has been done. by Germans and 
Americans on the effect of colour on fouling, 
In this country F, Fanoutt has described expe:i. 
ments in which for an initial period there was 
much greater fouling on light blue and white 
areas than on red and black; however, after 
subsequent and more prolonged immersion no 
difference could be observed. 

It seems to be now generally accepted that 
the colour of an anti-fouling composition is not 
in itself a factor of any great importance in the 
fouling of ships. Reasons are :— 

(1) The slime film darkens a light-coloured» 
composition. 

(2) All colours will appear dark during the 
night, 

(3) When a number of small coloured panels 
are immersed together, the free-swimming 
larvz can exercise some choice as to the colour 
on which they settle, whereas on the vast area 
of a ship’s bottom they have no such choice, 
but this does not prevent them settling. 


Propellers are liable to be fouled with 
barnacles, calcareous worms, and even hydroids 
when protected from corrosion by zine blocks. 
These are often fitted in the vicinities of pro- 
pellers with the object of protecting the steel 
stricture from electro-chemical corrosion, which 
}would be induced by the bronze propellers if 
the paint film should be broken by the high. 
velocity turbulent water. Similar animal foul- 
ing may also take Place if the propellers are 
coated with corrosion-resisting compositions ; 
(weeds rarely get a hold on propellers under 
normal service conditions. 

An unusual case of fouling occurred some 
years ago on H.M.8. “ Fowey,” a sloop built in 
H.M. Dockyard, Devonport. The vessel was 

ocked on completion and remained in a closed 
basin for five weeks before proceeding on trials. 
The full speed obtained on trials was about a 
knot less than anticipated, and the vessel was 
docked again to ascertain the cause of the 
increased resistance. It was found that the 
bronze . propellers. were almost completely 
covered with calcareous worm. On the bosses 


the tips of the blades the fouling had been 
washed off during the trials. 

The condition of the bottom was generally 
good, showing that the anti-fouling composition 
was effective. Where “‘ holidays ’’ had been left 
in the anti-fouling composition there were 
patches of caleareous worm about 2in. thick. 
Such patches were to be seen along the 
keel where the vessel had been resting on 
the blocks during the previous docking, and 
which had not been coated with composition. 
After cleaning down, the trials were repeated 
and the anticipated speed was realised. 

This fouling was undoubtedly due to the 
sacrificial protection against corrosion afforded 
by the zine protecting slabs in the vicinity. 
Had it not been for the zinc slabs thé action of 
the sea water on the propellers would have 
prevented the fouling. 

Heavy fouling had previously been observed 
in the basin in which “ Fowey” had been 
berthed. It was undoubtedly due to the fact 
that the warm condenser circulating water from 
the adjacent generating station was discharged 
into the basin, creating favourable conditions 
for the rapid growth of fouling, particularly 
during the summer months. 

The Marine Biological Association, Plymouth, 
was consulted regarding possible treatments for 
preventing the fouling, and on the advice of 
Dr. W. R. G. Atkins, F.R.8., the basin was dosed 
with 4 tons of copper sulphate » corre- 
sponding to a concentration of 3-5 parts of 
copper per million parts of water. This treat- 


Sub-| the hard tubes were about I}in. long. Towards 





' (8) Further data are urgently required- about 
organisms 


ment was very effective in killing the fouling in 
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the basin and suppressing further growth for 
several months, but after this it became as 
active as 6ver. The basin is frequently opened 
to the harbour for the passage of ships and the 
concentration of copper is consequently lost by 
dilution. Also some of the copper is probably 
lost by precipitation. A sample .of the water 
was analysed ten months after the original 
treatment and the copper content was found 
to be only 0-1 part per million, 
Taste I1.—Causes of Failure of Compositions at 
Caernarvon 




















Cause of failure ; number of 
surfaces. 
Category. Repainted Pickled 
specimens. * specimens. 
Fouling.| Rusting.| Fouling. | Rusting. 
Moderateorbetter| 26 3 4 18 
Bad 22 OL OO 234 17 37 
Al specimens... 564 264 31 55 











[After J. C. Hudson. 
* Three repainted surfaces did not fail within the test 
period, 


Tests ON CommERctat, Bottom Compositions 


In order to get some idea of the behaviour of 
typical commercial three-coat paints schemes, 
thirty-five products of twenty-three manu- 
facturers were applied in duplicate to mild steel 
panels, 15in. by 10in. by fin., and tested on a 
raft anchored in Plymouth Sound, and later 
forty-seven paint schemes were tested off 
Caernaryon in the Menai Straits, The work 
was organised and supervised for the Committee 
by Dr. J. C. Hudson, who has written a detailed 
report which is being published in full. A brief 
description of the methods used and the 
results obtained at Caernarvon will now be 
given. 

In practice, paints are rated mainly on their 
anti-fouling property, and a remarkable feature 
of the results was the wide differences between 
the useful lives of many anti-fouling paints, 
extreme values being more than 56 weeks and 
5 weeks; that is, the best paint had an esti- 
mated life eleven times the worst. The average 
value was 22-6 weeks, or nearly six months. 
It must be remembered, however, that this is 
reckoned on the stage at which repainting was 
judged to be necessary, and there would be an 
spevnsebie increase in resistance much earlier 
if a ship fouled at the same rate as the speci- 
mens. Moreover, these tests were started in 
May; that is, at a period when a part of the 
most active fouling season was already over, 

One of the reasons for the rapid failure of 
several of the paint schemes was probably the 
undue thinness of the coats applied and conse- 
quent early rusting. The average spreading 
rates of paints at Caernarvon was only 0-51 oz. 
per square foot for the three coats together, 
whereas in practice 1 oz, to 14 0z. is commonly 
used. The differences are no doubt partly due 
to the methods of application by hand brush 
and striker respectively, and particularly 
to the “brushing-in’’ necessary to cover 
adequately the weathered, rusty, and roughened 
surfaces of a ship’s plate, 

The variations in “ consistency ” of the paints 
(which. consistency to a large extent deter- 
mines the thickness of the coating applied by 
brush), together with the rapid failure of many 
of the thinnest coats, suggests that several of 
the paints would have been improved if they 
had been less liquid. When allowance has been 
made for this, however, it seems there is still a 
wide variation of performance which’ may 
reasonably be attributed to the formulations of 
the paint media and pigments. 

In view of the importance of consistency as 
one of the factors which determine the effective 
life of a composition, the Sub-Committee intend 
to carry out experiments to determine the 
optimum consistency or “ brushability”’ of 
various types of bottom compositions, bearing 
in mind the methods of application normally 
employed in dry docks. 

Locking at the results of these tests as a 
whole, it appears that there is an unduly wide 
range of performance between the best and worst 
compositions on the market; and that a con- 
siderable levelling up of the poorer products is 
desirable, in addition to an improvement of 





a 


the better grades, There are, of course, shippi 
routes and conditions which require only mail 
anti-fouling properties in a composition, and 
therefore the expensive poisons; and conse- 
quently prices, can be kept at a minimum; 
also it. is probable that since some relatively 
cheap composition when built up into thick 
coats will give adequate protection from corro- 
sion, except perhaps of rivet points, trouble 
from this cause is not likely to be serious 
except during the early life of a ship. There 
remain, however, routes and conditions. which 
require the highest grades of compositions, and 
these include :— 


(1) A universal or all-purpose paint suit- 
able for use in the Royal Navy, in which ships 
are not kept on definite routes, but may enter 
and stay for considerable periods in almost 
any port in the world. In wartime many. 
merchant ships require a similar paint, owing 
to frequent re-routing. 

(2) High-duty anti-fouling paints for use 
on world routes known to be subject to severe 
animal or weed fouling or both. 

(3) A high-duty composition for the main 
inlet and discharge trunkings which are 
specially liable to mussel fouling. 


These requirements are demanded by con- 
ditions of service, but there is a fourth require- 
ment which is based on industrial considera- 
tions, namely, the present short supply of 
mercury and at all times its high cost. Require- 
ment (4) is therefore— . 

(4) A non-mercurial composition in which 
the poisonous effect shall be obtained by 
home-produced, probably organic, chemicals, 
either alone or in conjunction with copper or 
copper compounds. TH, 
In very general terms it may be said thaf 


mercury is the most effective poison so far found} 


for use in paints against animal fouling ; against 
barnacles, for instance, Dr, Harris finds that 


it is about three times as effective as copper,] 


weight for weight; against weed fouling it is 
about twice as effective. Since copper can be 
used in larger amounts than mercury because 
of greater supply and .smaller expense, it. is 
particularly useful in “‘ weed ports,” in some of 
which mercury may be unnecessary. In “ shell 
ports,’’ on the other hand, mercury is still an 


essential ingredient until further progress has 


been made in the search for, and the supply of, 
substitutes which should be both home-pro- 
duced and relatively cheap. It should be noted’ 
in this connection that there is a limit to the’ 
extent to which compositions can be ‘“ loaded ”” 
with toxins, if the paint film is to retain the 
necessary physical properties and at the same 
time permit the toxins to be leached out at the 
desired rate. 

It is perhaps fair to say that two British firms 
have developed non-mercurial compositions 
which are effective against both weed and shell, 
The results obtained with these compositions 
are promising, but at the moment they are not 
so effective as the best mercurial compositions! 


“ 


— 





Sixty Years Ago 





ITALIAN ENGINEERS AND SHIPBUILDERS 


WHATEVER may be the case to-day, it would 
appear that sixty years ago Italian marine engi- 
neers and shipbuilders had still very much ‘to 
learn from their British rivals. The Govern- 
ment was anxious to foster native industry, but 
so far as the machinery for warships was con 
cerned, its experiences had been unsatisfactory. 
In our issue of April 27th, 1883, we reported 
that in the Chamber of Deputies the Mmister 
of Marine had, when challenged on the subject, 
vigorously defenrled the policy of placing orders 
abroad. The cruiser “Savoia ’ had been ready 
for launching since September, 1882, but she 
was still waiting for her engines, for the produc- 
tion of which Ansaldo’s of Venice required 
twenty months. The engines of the ‘““Vespucci”” 
should have been ready 134 months previously, 
but were only beginning to be erected at Venice. 
For the “ Andrea Doria’s ’’ engines Ansaldo’s 
required 30 months. The English constructors 


undertook to deliver them within 15 months. 
Four ,Jtalian firms had been engaged, for 
18 months in eapying a first-class torpedo boat 
such as Yarrows or Thornycrofts would deliver 
jn 6 or 8 months... .A further order for torpedo 
boats was about to be placed with the Italian 
firms, when it was discovered that meanwhile 
the English builders had introduced such extra- 
ordinary improvements that the contract was 
placed in their hands. Commercial shipowners 
suffered in a similar way. They understood 
their countrymen too well to have much to do 
with them. One of them at least, the Societa 
Generale del Transporti, adopted the policy of 
having its steamers built exclusively in Scotland. 








The F.B.I.’s New President 





At the F.B.I. annual general meeting on 
April 14th, Sir George Nelson, chairman and 
managing director of the English Eleetric Com- 
pany, Ltd., was elected President of the 
Bederation in ‘place of Lord Dudley Gordon, 
chairman and managing director of J. and E. 
Hall, Ltd., who retired from the presidency 
after holding office for three years. Sir George 
Nelson was knighted at the New Year for 
services to the Ministry of Aircraft Production 
and to the Ministry of Supply. He is Vice- 
President of the British Electrical and Allied 
Manufacturers’ Association. His works training 
was obtained with the Brush Electrical Engi- 
‘neering Company. Later he joined the British 
Westinghouse Company (now Metropolitan- 
Vickers Electrical Company, Lid.), becoming 
in 1915 superintendent of the electrical machine 
and motor departments, and in 1920 manager 
of the Sheffield works. In March last year he 
‘was Chairman of the United) Kingdom Tank 
Mission to.the United States and Canada. 








Seismic Exploration for 
Foundations 


An» ‘example of seismic or vibration 
methods: used. in America for determining 
the character of sub-soil conditions is found 
in. the studies for foundations of the pro- 
posed dam imthe St. Lawrence River. Although 
this: highly controversial project has been 
shelved, as having no war value, very elaborate 
studies were made as to the design and founda- 
tion’ conditions.. Preliminary examination 
indicated that. the surface of the hard rock, 


'} beneath the overburden, could be determined 


by the, seismic method, and this method was 
used both to guide the drilling programme and 
to. supplement this programme. with a large 
mramber of less expensive tests. Other tests 
were made between drill holes. The work 
included the river channel, and in some cases 
tests were made in deep and swift water, where 
drilling would have been exceptionally expen- 
sive and A portable type of 
apparatus was used, as developed by the U.S. 
Public Roads Administration. With detectors 
placed in line on the gravel, light dynamite 
charges, placed 3ft. deep, were fired in succes- 
sion at increasing distances along the line. 
Film records showed the time of arrival of wave 
travel, the results being plotted as a time- 
distance chart. With the information thus 
obtained, design of the works could proceed 
more rapidly than if exploration was made 
only by drill holes. In all, 400 determinations 
were made on land, with results that would 
have required 15,600ft. of drilling, and have 
cost four times as much. In correlation with 
drilling and the known geological conditions, 
the ‘results interpreted overburden conditions, 
the extent and depth of various glacial deposits, 
and. their compaction conditions. At one par- 
ticular site, the seismic exploration indicated 
the location of a gorge in the bed ‘rock. ‘The 
subaqueous tests are believed to be unique. 
Reliable results were obtained where the 
detectors could be placed on the river bottom, 
and results of sufficient accuraty for the purpose 





were obtained in swift water. 
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SCIENCE IN THE SOVIET UNION 


THE progress of the war and the gradual 
emergence of the pattern of final victory are 
making it increasingly plain that, if all our 
sacrifices and sufferings are not to be idle, 
the nations now united in arms against a 
common foe must, after peace is restored, 
remain united in bonds of mutual sympathy, 
understanding, and support. So far as this 
country and the United States are concerned, 
the development of reciprocal understanding 
is making satisfactory advance, although 
there are still a number of important points 
on which, in spite of our common language 
and, in large measure, our common traditions, 
fuller mutual knowledge is clearly desir- 
able. Of our other great Ally, the Soviet 


,|the development of science and technology, 


$°° | has inspired it. In a lecture on “ Science in 


to speak with equally satisfactory assurance. 
The peoples of this country and the United 
States have come to admire in unbounded 
measure the heroism and tenacity of the 
Soviet Army and population, and the Soviet 
people, or so it may be hoped, are properly 
appreciative of the vast.amount of material 
aid which their Allies have sent them. But 
what do we really know of their culture and 
aspirations or they of ours? Behind the 
fagade of admiration for the Russians as 
warriors, the minds of many people in this 
country still seem to be dominated by 
remembrance of the iconoclasm of the early 
days of the Revolution, by recollections of the 
Zinovieff letter, and of the sabotage trials 
of 1932. Those things should be relegated 
to the forgotten past. To understand Russia 
is the first essential to acting with her after 
the war in a manner which will benefit her, 
ourselves, and the rest of the distracted 
world. To understand her we must make our- 
selves familiar with her domestic and political 
organisation of to-day and with the tremend- 
ous technical and cultural forces which are 
now surging up within her. 

We, as engineers, have, we think, an 
especial duty to make ourselves thoroughly 
acquainted with the Soviet’s giant strides in 


and should study, not only the factual results 
of that development, but also the spirit which 


Soviet Russia,” delivered last week before 
the Royal Society of Arts, Mr. J. G. Crowther, 
secretary of the Science Committee of the 
British Council, provided much instruction 
on these subjects. Socialism, Mr. Crowther 
said, is impossible without science. Even 
although we change “science” into “ tech- 
nology,” which is clearly what the lecturer 
meant, we cannot believe’ that the idea 
expressed in that sentence provides the full 
explanation of recent Russian progress. It 
is true that the Socialist state must feed and 
clothe its people, and to that end must erect 
tractor factories and study the development 
of agriculture. It must also organise the 
defence of its land, and to that end must set 
up munition works and develop its sources of 
raw materials. These two factors have un- 
doubtedly been at the basis of much of the 
amazing technological progress which Russia 
has made within the past decade or so. But 
we would be grossly underestimating the 
aspirations and achievements of our Allies 
if we believed that they are wholly immersed 
in and guided by materialistic considera- 
tions. Side by side with the establish- 
ment of numerous physico-technical insti- 
tutes, directly charged with the study of 
industrial problems, we find notable encour- 
agement and reward being given to men 
studying pure mathematics and theoretical 
physics, such as to Vinogradov for his con- 
tributions to the theory of numbers and to 
Frenkel and Landau for developments of 
the quantum theory. On the same day last 
month a State prize of £10,000 was awarded 
to Lysenko for his work on seed potatoes and 
another of the same amount to Orlov for 
his research on comets. Notable advances 


in archeology and anthropology have been 
made by the attachment of specialists in 
these sciences to the field forces undertaking 
the excavation of sites for dams and new 
cities. As part of his work on the production 


———— 


fruits, Vavilov surveyed the world distribu- 
tion of these plants in the wild state and 
accumulated evidence pointing to the fact 
that the legend of the Garden of Eden is an 
ancient memory of the fruit tree jungles of 
Persia. 

All these facts are taken from Mr, 
Crowther’s lecture. We merely restate them 
in such a manner as will, we believe, add 
emphasis to their significance. Clearly, we 
must no longer believe, as many have been 
hitherto inclined, that Soviet science pursues 
a strictly materialistic and utilitarian narrow 
pathway to the total exclusion of cultural 
values. It would, too, be a travesty of the 
truth to picture the Soviet scientist as a 
labourer working for a labourer’s reward. On 
the contrary, Mr. Crowther tells us, he is 
relatively well paid, receives special holiday 
facilities, enjoys great prestige among his 
fellow-countrymen, and if he makes import- 
ant discoveries and inventions may receive 
a Stalin prize or other substantial monetary 
reward. That his services, both materia! 
and cultural, are recognised by the State as 
vital to its progress is shown by the fact that 
a place is reserved for a leading scientist—at 
present Lysenko—in the Supreme Soviet, or 
Cabinet. Clearly, there is much need for a 
wider understanding of Soviet science by 
British workers in the same field, much to be 
gained by close co-operation and to be 
gathered by friendly intercourse which will 
promote the future peace and goodwill of 
the world. 


Profit or Service 


MucH nonsense has been talked during the 
last few months about the need to abolish the 
“ profit motive ” in business, and the neces- 
sity of substituting for it a principle of 
“ service to the public.’”’” Upon the one hand, 
the more rabidly extremist approach -peril- 
ously close to the Fascist doctrine that service 
to the State is all-important, or appear to 
think of profit as the food of an industrial 
Big Bad Wolf that battens upon a sheep-like 
consumer. On the other, individualists argue 
rationally that business must necessarily be 
run for profit or go bankrupt, and that the 
making of profits and the giving of service to 
the community are merely different aspects 
of the same thing, since the profit could not 
be made without providing service to the 
public in return. Into this unnecessary 
storm, Mr. Lyttelton in his speech before the 
Aldershot Conservative Association last week 
injected a cooling breeze of moderation. He 
took the moderate attitude that “ we should 
be wrong as Conservatives to resist on prin- 
ciple all ideas that the public control... of 
certain common services should never be 
extended. But by far the biggest part of 
business enterprise should be left to indi- 
vidual effort.”’ 

It is, of course, true, as individualists con- 
tend, that any firm that makes a profit by 
selling to the public must necessarily be per- 
forming a service to the community. For the 
mere fact that it can sell its wares at all 
demonstrates that the public wants them, 
and that therefore the community is bene- 
fited. In general, too, competition will hold 
down the price and restrain the profit to a 
reasonable level. Moreover, profit cannot 
reasonably be reduced to zero, even if it were 
practicable to run a business so minutely 








Union, it is still unfortunately impossible 


of new varieties of wheat, potatoes, and 


balanced upon the profit and loss account. 
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For the profits can be and are used to expand 
the business, and thus further to benefit the 
consumer. To the individualist those sen- 
tences express the whole of the picture. 
Profit and service are indissolubly linked 
together, and there is no need to venture 
further. Experience, however, leads to the 
belief that while all that the individualist 
says is true, it is not the whole of the truth. 
A simple illustration may suffice to show it. 
After the 1914-18 war, the old London 
General Omnibus Company ran its fleet of 
bright red buses in all parts of London and 
was @ relatively prosperous concern. Yet 
many of the routes upon which its buses plied, 
particularly in the outer areas, were not a 
paying proposition. Had the directors of that 
concern been ruled only by a rigid profit 
motive, those routes would either never have 
come into operation or, had they so come 
experimentally, they would soon have been 
discontinued. In fact, holding a higher 
opinion of their responsibility than can be 
expressed by the phrase “ business is busi- 
ness,” the directors preferred to spread over 
those non-remunerative routes some of the 
takings from the more prosperous areas, and 
thus, at some reduction of the profit earned, 
to provide a better service for the public. 
Not until the enterprising “ pirate ”’ bus com- 
panies appeared upon the scene was there any 
chance that this praiseworthy practice might 
lead to bankruptcy. But amongst the 
“ pirates,” as was natural to small firms com- 
peting with a relatively huge concern, the 
profit motive ruled supreme. They operated 
only upon those routes that paid them best, 
and threatened to take from the L.G.O.C. 
just those extra profits that had been used 
to subsidise the outlying routes. Had the 
struggle been left to private enterprise and 
the free action of the profit motive there can 
be little doubt that a loss of service to the 
public would have resulted. The story, 
however, actually ended in the intervention 
of the Government and the eventual creation 
of the L.P.T.B. Many another example 
could be cited, including, for instarce, that 
of the railway companies, whose principle of 
charging what “the traffic will bear ”— 
spreading of high profit on the carriage of 
high-value freights to subsidise the carriage 
of those of low value—has been challenged 
by the competition of road hauliers, many, if 
not all, of whom are instigated by the. profit 
motive alone. In fact, there must be few 
among the larger firms and other organisa- 
tions, and not very many even amongst the 
smaller, that have not from time to time 
taken decisions that put service to their con- 
sumers before profit to themselves. 
Meanwhile, whatever the extremists on 
either side may say, we retain our faith in the 
ability of the people of this country to 
‘muddle through” along a middle way, 
which, though to Continental eyes it seems 
illogical, has proved again and again to be 
more practical than reaching for the imme- 
diate realisation of an unattainable ideal. 
Where the profit motive, unadorned by any 
thought of service, a rigid “ business is busi- 
ness ” attitude, can do no harm and is bound 
by its very nature to prove of value to the 
public, there is no need for regulation, no 
need to regiment, and individualism can be, 
and, judging by Mr. Lyttelton’s remarks, will 
be, allowed to operate and bring rich benefits 
to the consumer. But where, as is especially 





the case with the larger concerns, the prin- 
ciple of service must go hand in hand with 
that of profit if consumer and producer are 
both to be satisfactorily provided for, it 
seems inevitable that regulation in one form 
or another must be imposed, if only to pro- 
tect firms having a higher conception of their 
duties from the competition of those lacking 
any perception of it. Occasionally, as in the 
case of London’s transport, it must lead so 
far as to the creation of a monopoly. It has 





been the genius of this race to have patience 


with ideals, to act only when it became 
expedient, and then only in such fashion as 
to keep the machine at work. Thus it is 
difficult to believe that any extremists or 
idealists of whatever complexion are likely, 
ever so to divert us from that course that the 
profit motive is abolished. Only a great 
war, with the extra demands it makes on 
firms as well as individuals for sacrifice. 
could have brought such a _ suggestiou 
forward for extremists to discuss so 
bitterly. 








The eae of Naval Architects 





OLLOWING the formal business of the 

annual general meeting of the Institu- 
tion of Naval Architects, on Thursday, 
April 15th, two papers were presented and 
discussed. The first, entitled ‘“‘ The Corro- 
sion and Fouling of Ships,” by Dr. Bengough 
and Mr. Shepheard, is presented in part on 
another page of this issue. 

Dr. G. 8S. Baker, opening the discussion, 
remarked that, although the authors had 
stated that fouling was the chief cause of 
trouble in modern times, Table VII in the 
paper, giving figures showing the causes of 
failure of compositions at Caernarvon, showed 
that of the pickled specimens 110 had failed 
by corrosion and only 62 by fouling. In his 
own experience of the examination of a large 
number of ships’ bottoms before the war, it 
was mostly corrosion which had caused the 
paint film to break down. He mentioned the 
work of various investigators, indicating that 
the poisons incorporated in anti-fouling com- 
positions, other than copper-arsenic, did not 
act as poisons, particularly having regard to 
the rapid dilution that occurred. He hoped 
that biologists would be able to indicate how 
the poisons acted. 

Mr. R. W. L. Gawn (Superintendent, 
Admiralty Experiment Works, Haslar) said 
that pitting was of importance, primarily as 
regards deterioration, and unless the areas 
affected. were scraped, stopped, and re- 
painted, as described in the paper, loss of 
speed would arise from corrosion. Unfor- 
tunately, there was not much definite evi- 
dence bearing on the point, but consideration 
showed that the effect might be far from 
negligible, in respect of skin friction resist 
ance. 

Dr. J. C. Hudson doubted whether the use 
of low-alloy steels would lead to a solution of 
the corrosion problem. Experimental evi- 
dence showed that under static conditions of 
immersion there was no significant difference 
in the rates of corrosion of ordinary steel and 
of low-alloy steels containing small per- 
centages of copper alone or in addition to 
chromium. That was in marked contrast to 
the behaviour in the open atmosphere, where 
steels of the copper-chromium type might 
prove twice as resistant as ordinary steel. 
Further, under conditions of complete immer- 
sion, differences in the method of manufac- 
ture and carbon content did not cause any 
marked difference in the corrosion rate. 
That did not preclude the possibility that 
under conditions of motion where, as evi- 
denced by the tests of the Chemical Research 
Laboratory, the rate of corrosion was some 
ten times greater than under stagnant con- 
ditions, owing to the greater oxygen supply, 
differences might nédt occur between ordinary 
and low-alloy steels; but no experimental 
evidence based on field tests was available to 
test the point. 


Mr, W. A. D. Forbes (Admiralty), giving 
some information he had obtained recently in 
America, said he had beentold by some inves- 
tigators there that, whereas formerly they 
had believed that slime films were of primary 
importance in the fouling of ships, their later 
view was that the most important factor was 
the rate at which the toxic ingredients of the 
paint leached out; and, in particular, the 
rate of leaching of copper. It was not 
suggested, of course, that the slime film was of 
negligible importance. But he did feel, with 
the American authorities, that the leaching- 
out test was most important, and that 
the method of carrying it out ought to be 
standardised as soon as possible. It was a 
very convenient way of ascertaining how the 
variation of the ingredients of the paint 
affected the anti-fouling properties ; it could 
be carried out in the laboratory, being inde- 
pendent of location, the season of the year, 
and of the existing fouling organisms. In 
American experience there was a critical 
leaching rate, particularly of copper, which 
was related to the degree of fouling. If the 
leaching rate were above that critical value, 
fouling did not occur or occurred only in 
minor degree. If the leaching rate were 
below that critical value, fouling did occur. 
The leaching rate varied a good deal with 
time. In some paint the leaching rate was 
initially high and was reduced rapidly in the 
course of the first days or weeks, after which 
it assumed a more constant value ; in other 
types of paints the leaching was very slow 
at first, and gradually increased. An adequate 
leaching rate by itself was not everything ; 
the copper must be distributed throughout 
the paint to give a sufficient quantity per 
unit area, and there must be a sufficient 
reserve of copper in the paint to maintain the 
leaching rate over the whole life of the paint. 

Dr. J. E. Harris, adding to the suggestions 
made in the paper whereby shipowners could 
co-operate with investigators, advocated 
that ships’ officers could be asked to drop 
overboard, at every port they visited, a 
small plate coated with a protective, not an 
anti-fouling composition; on leaving the 
port, it could be hauled inboard and _ pre- 
served, so that investigators in this country 
could examine the organisms by microscope 
and thereby gain much useful information. 

Mr. Shepheard, replying to the discussion, 
said, in answer to Dr. Baker’s point that the 
most important problem was corrosion rather 
than fouling, that the pickled specimens 
referred to in Table VII had had only one coat 
of paint: after pickling, and in that condition 
rusting was the more serious trouble; but 
when the specimens were repainted, failures 
by rusting became less and failures by 
fouling became greater. It was the intention 
to build up a thicker coat at intervals, as was 





done on ships, to try to eliminate corrosion 
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practically and to test only fouling. Corro- 
sion, of course, resulted in loss of speed of a 
ship. The investigators were-trying to pre- 
vent corrosion and fouling, and he believed 
that if they could prevent fouling they would 
also prevent corrosion ; but to prevent foul- 
ing, they must have good protective coats. 

The President (Admiral of the Fleet the 
Right Hon. Lord Chatfield) recalled an’ expe- 
rience, many years ago, in the Mediterranean, 
when two anti-fouling compositions had to be 
tested. One composition was applied to one 
side of the ship and the other composition 
to the other side. After six months, one 
side of the ship travelled faster than the 
other! In other words, it was necessary to 
put the helm over in order to keep the ship 
straight. 

The second paper was entitled “ Steering 
Experiments: Part I,” and was written by 
Mr. R. W. L. Gawn (Superintendent, 
Admiralty Experiment Works, Haslar). 

In the discussion Dr. G. 8. Baker criticised 
some of the tests on the ground that there 
was no screw gear on the model. He pointed 
out that the turning moment derived from 
the screw gear was considerable, whilst the 
speed condition and the wake-making con- 
dition also affected the turning of the ship. 
It seemed, therefore, that the method of test 
adopted in the particular case referred to did 
not compare with those used in Germany, 
Japan, Holland, and Ameri¢a. 

Mr. W. C. S. Wigley said he assumed that 
the control models used in the tests were 
always fitted with motor-driven propellers. 

Mr. Gawn, in his reply to. Dr. Baker’s 
criticism, said he had seen the model turning 
experiments in Hamburg and in America, and 
he had no hesitation in saying that the self- 
propelled model turning experiments with 
which he had dealt in the paper were just as 
satisfactory, and in some respects the methods 
and apparatus were better than were used 
in those other countries. 

He assured Mr. Wigley that the propellers 
were worked from within the models ; each 
control model was tried and the data obtained 
with and without propellers. 








Obituary 





EDWIN KITSON CLARK .. 


OF some engineers it may be said that their 
lives were more interesting than their works. 
We ‘think that was very true of Edwin 
Kitson Clark, whose death we lament to-day. 
No great invention is associated with his 
name; he did not found a great business, or 
bring an old one to higher eminence ; he left 
behind him no undertaking of note in the 
world. Yet amongst many who have won 
fame and position by such things he occupies 
a position that they might envy. He gained 
it by a personality which touched the hearts 
of his brother engineers. Hundreds knew him 
only through his public appearances as an 
after-dinner speaker or on the platform, but 
were at once drawn to him by his humour, 
and, when the occasion called for it, by his 
sentiment and his sympathy with his fellow- 
men. This sympathy was well seen in the 
three articles which he wrote for THE ENGINEER 
in January and July, 1941, and January, 1942. 
In them, whilst discussing the position of 
industry in the future, he showed a shrewd 
knowledge of facts, gained by years of experi- 
ence with workpeople, yet dealt kindly and 
reasonably with aspirations which he could 
not completely share. Both in his speeches 


and his occasional writings he displayed a 
literary style which was the heritage of a 


About the facts of Edwin Kitson Clark’s 
career there is not very much to be said. He 
was the son of Dr. E. C. Clark, Regius Pro- 
fessor of Civil Law at Cambridge University, 
and was born in 1866. He was sent to 
Shrewsbury and in due time to Trinity 
College, Cambridge, where he devoted him- 
self principally to the classics, taking a 
First Class in the Classical 'Tripos in 1888. In 
the same year he was apprenticed to Kitson 
and Co., Ltd., Airedale Foundry, Leeds, 
and plunged suddenly from the atmosphere 
of a university and the classics into the 
atmosphere of a factory and industry. Many 
years later, in a chapter of a book entitled 
‘** Kitsons of Leeds,’ he described the new 
life in which he found himself and the people 
with whom he was thrown, 

For over fifty years he worked hard for 
Kitsons. Yet, despite the position that he 
occupied as an engineer, one could not but 
feel that he would have been happier as a 
classical scholar or pursuing the antiquarian 

















LIEUT.-COL. KITSON CLARK 


researches to which he was devoted. It was 
perhaps because of his classical upbringing 
and his early academic associations that he 
took for many years a peculiar interest in 
the human side of industry and in education. 
In both of these matters he served his genera- 
tion well. 

He was a member of the Institution of 
Civil Engineers, of the Institution of Mecha- 
nical Engineers, and the Institution of Loco- 
motive Engineers. Of the last-named he 
was President in 1921-22, and of the second 
President in 1931-32. He was already well 
known to the members when elected Presi- 
dent of the “‘ Mechanicals,” but the social 
duties connected with that office brought him 
into still closer contact with them and 
increased the attachment which all felt for a 
man who was ever as ready with his sympathy 
as with his wit. 

His death occurred on April 15th, after 
years of recurring illness, and leaves a void 
in the hearts of a thousand friends, for it may 
be truthfully said of him that to know him 
was to Jove him. 


JOSEPH LUPTON WILSON 


Ir is with great regret that we learn of the 
death of Mr. Joseph L. Wilson, director and 
general sales manager of the British Thomson- 


his home in London on April 5th. He wasa 


a 


from 1928 onwards, and in the years 1937-3 
he was its Chairman. 

Mr. Wilson was born in Leeds in 1882 and 
was educated at Leeds University. He 
served his apprenticeship with the Brush 
Electrical Engineering Company, at Lough. 
borough, in the years 1902-06; and on its 
completion he went to the United States and 
joined the outside erection staff of the 
General Electric Company, at. Schenectady, 
N.Y. After serving there for four years, he 
was transferred to the engineering depart- 
ment with headquarters in the offices of the 
company in New York City. In 1916 he was 
appointed district engineer to the company’s 
local office at Newhaven, Connecticut, U.S.A. 
where he remained until the end of October, 
1917. Returning to this country in 1917, he 
joined the British Army and was given a 
Commission and served with the Signa] 
Service of the Royal Engineers until the end 
of January, 1919. 

On demobilisation, he joined the London 
office of the General Electric Company (of 
New York), where he remained until June, 
1920, when he returned to the United States 
and resumed his old post at Newhaven, 
Connecticut. Twelve -months later he 
returned to London to join the staff of the 
International General Electric Company (of 
New York), which had then been formed as a 
subsidiary of the General Electric Company. 
In January, 1923, he joined the staff of the 
B.T.H. Company, Ltd., and was continu- 
ously associated with that company until his 
death. In July, 1927, he was elected to the 
board of directors and appointed general 
sales manager of the B.T.H. organisation. 
Mr. Wilson was also appointed a director of 
Ferguson Pailin, Ltd., Manchester, in 1926, 
and of Frost and Sons, Ltd., Rugby, in 1936. 











London, 1942 : Chapman and Hall. 
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Tus long-awaited book is the eleventh in 
the well-known series of Monographs on 
Electrical Engineering. It is an ambitious 
publication, because the field in which one 
can roam for gathering material for a work 
of this kind covers an enormous expanse. 
As is to be expected from the editor of such 
a series of informative texts, Mr. Young has 
chosen his subject-matter wisely and with 
care. In his two opening chapters he dis- 
cusses the parallel operation of generators 
(both D.C. and A.C.) and the characteristics 
of exciters for the very sound reason that 
“these matters are fundamental to a clear 


understanding of some of the problems 
relating to system control.” The next two 
chapters develop this approach more fully 
in the light of modern system requirements 
and deal respectively with the question of 
automatic 
importance to power system stability—and 
with the use of automatic devices for the 
synchronising of generators. 


voltage regulation—of vital 


Next comes a short chapter on the control 


of power by inductive reactance, in which the 
essential distinction between’ transient and 
short-circuit values is carefully explained and, 
also, the effect of bus-bar sectioning on the 
flow of short-circuit current is described in 
some detail. 
sideration of circuit breakers and circuit 
interruption, and of switchgear arrangements 
Houston Company, Ltd., which occurred at {and the calculation of short-circuit currents 
in one or two simple cases, which subjects are 


This leads naturally to the con- 








classical education. 
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covered in the next two chapters. The author 
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has much to say about oil circuit breakers, 
put disappointingly little about air-blast 
breakers, @ treatment which is at variance 
with modern thought in the switchgear field. 
Also he adheres to the “ per cent ” méthod of 
short-circuit calculation, involving the awk- 
ward multiplying or dividing by 100, instead 
of the more up-to-date and much easier 
“per unit” method. 

Then follows a chapter on the intercon- 
nection of power stations, which, in view of 
its insular approach, is not likely to help 
either the engineer or the advanced. student 
to an understanding of the problems encoun- 
tered when the distances between stations or 
groups of stations are more than, ‘say, 50 
miles. ‘The author merely discusses the 
general question of load sharing and load 
control and only hints at the problem of 
system stability by an antiquated treatment 
of synchronising power. It is rather astound- 
ing to find in a modern and authoritative 
text-book the statement that variables such 
as load fluctuations and system inertia “ are 
not, of course, amenable to mathematical 
treatment.” We would refer the author to 
Rissik’s “‘ Power System Interconnection ”’ if 
he wants to know how easily such mathe- 
matical treatment can be applied to actual 
stability problems. The last two chapters, 
on the other hand, dealing with the apparatus 
for interconnector control ahd».with auto- 
matic supervisory control, are first rate and 
contain much valuable information which is 
not readily accessible otherwise. Ge $ 

A good feature of the book is the use of the 
M.K.S. system of units in the calculation of 
synchronising torque, although we deprecate 
the author’s term “ big dyne ”’ in place of the 
accepted term “newton” to denote the 
M.K.S. unit of force. 

This new volume maintains the high 
standard of the earlier monographs in the 
series. It is at once practical and informa- 
tive, while its style reveals the author to be 
a teacher of wide experience. As a survey of 
an increasingly important field of electrical 
engineering we unhesitatingly commend Mr, 
Young’s work to the attention of power 
engineers and others who want authoritative 
and up-to-date information. 











Letters to the Editor 


(We do not hold ourselves responsible for the opiniones of 
our correepondents) 


PROFIT AND PATRIOTISM 


Sim,—Mr. Pestereff succeeds in confusing the 
issues by making statements and implications 
that lack foundation or require qualification or 
are irrelevant. By bringing in the Bible and 
making vague insinuations against the Soviet 
Union he also appeals to popular prejudice— 
argumentum ad populum, as the text-books of 
logic call it. One would have to write a book 
to deal adequately with his many miscon- 
ceptions. Here are a few examples :— 

(1) ‘Mankind does not alter perceptibly.” 
The whole evidence of history, reinforced by 
biological science, tends to show that man, like 
other living organisms, must adapt himself to 
a changing environment or perish. It is, of 
course, true that most men will remain selfish, 
greedy, covetous, and deceitful so long as their 
social environment involves struggling one 
against another for the bare necessities of life, 
have no security for the continuous maintenance 
of themselves and their families, and little hope 
of bettering their material condition. 

(2) “* Economics is a branch of sociology, and 
not a sciénce,” This is merely Mr. Pestereff’s 
view. The subject has been one of endless 
dispute ever since the days of Comte and 
Herbert :- Spencer. My own view is. that 








sociology, including economics, is a science in 
the making, and is trustworthy just so far as 
it is based on the facts of observation ;. a science 
of tendencies, not of final conclusions. 

(3) To say that Lord Keynes bases;hig argu- 
ments on “a fundamental assumption of 
materialism ’’ is nonsense. He does nothing of 
the sort. Even if he did, he would have more 
sense than to regard human beings as “ soulless 
machines.”’ 

(4) ‘The teachings of the Bible which we 
know to be the correct foundation of a well- 
ordered society.’’. These. teachings: include :— 
“You. cannot serve both God and’. Capital”’ 
(Mammon ’’ is an Aramaic’ word with the 
specific meaning of personal gain, accumulated 
wealth, property) ; ‘‘ Lay not up for yourselves 
treasure upon earth”; “‘ They that are minded 
to be rich fall into a temptation and a snare, 
. . + for the love of money is the root of all evil ” ; 
Tf any will not work, neither let him eat.’ 
This last is incorporated,in the Soviet Constitu- 
tion. It.was perhaps with such sayings in mind 
that. “Dean Inge said: ‘‘ We are distressed 
because our churches are half empty. Many of 
them would be much emptier if the Gospel was 
preached in. them.” I suggest that the self- 
seeking motive of private profit is incompatible 
with the mind of Christ. The Soviet ‘“ irre- 
ligious’’”’ principle is “‘ not mine for me, but 
ours for us.” 

(5) Increase of profits can be judged by 
increase of bank deposits. This is a complete 
delusion.. Bank “‘ deposits” are not depsoits 
in cash, but a huge superstructure of credit 
created by the banks, as stated by H. D. 
Macleod in his “ Elements of Banking.’”’ Mr. 
Reginald McKenna, chairman of the Midland 
Bank, says: ‘Every bank loan creates a 
deposit, and every repayment of a bank loan 
destroys one.” Such loans have no necessary 
connection with profits. 

(6) It is when he allows his dislike of the 
Soviets to ‘influence his judgment that Mr. 
Pestereff talks not merely nonsense, but, in 
Jeremy Bentham’s phrase, ‘nonsense «on 
stilts.” The Soviet form of government is not 
** socialism in the form of government capital- 
ism.’’ Remarks about. concealed expenditure, 
compulsory loans, &c., are merely calculated 
to create prejudice against the people who have 
so far made greater sacrifices in the Allied cause 
than any other. Why should compulsory loans 
be regarded as worse than compulsory con- 
scription of human lives, as under our own 
system? Again, freedom is limited by neces- 
sity, and every country under the threat of war 
finds it necessary to restrict certain freedoms, 
The Soviets have been faced with such a threat 
ever since the leading nations of the world, 
including our own, combined to attack them 
after the last war. As for exploitation of the 
people “on a scale impossible under private 
capitalism,”’ one might suppose from this that 
Stalin and his associates were piling up private 
fortunes for themselves on a scale that a Ford, 
Rockefeller, or Morgan might envy. Everyone 
with first-hand knowledge of developments in 
the Soviet Union is aware that the mass of the 
people there went short of consumption goods 
for years in order to build up with unpre- 
cedented rapidity a great mass of collectively 
owned capital assets, as well as powerful and 
well-equipped military forces, of which we as 
well as Soviet citizens are reaping the benefit in 
the present war. 

In conclusion, it is pleasant to agree with Mr. 
Pestereff that Britain is a great country, second 
to none, even though I differ from him as to the 
most profitable and patriotic_method of ensur- 
ing a continuity of that greatness in the years 
to come. Hucx P. Vow ts," 

Stonehouse, Glos, April 18th. 





Str,—As I understand his able letter in your 





issue of April 9th, Mr. Hugh P. Vowles con- 
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siders that our economics are still based on the 
writings of Adam Smith and John Stuart Mill, 
that these are old books, and that they should 
therefore be forgotten, and. a new science of 
economies, to fit our brave new world, should 
be adumbrated. 

Both the Bible and Plato’s ‘ Republic,” to 
take two fortuitous examples, are old books, 
but they are still studied, not because of their 
accuracy in matters of detail, but because they 
are supposed to embody principles the validity of 
which transcends considerations of age. 

The principle embodied in. the ‘‘ Wealth. of 
Nations’? and the ‘‘ Principles of Political 
Economy ” is that of individualism, or, as Mr. 
Vowles would probably prefer to call’ it, 
laissez-faire. ‘This principle is by no means a 
dead letter to-day; on the contrary, it is a 
subject of hot dispute, and still has a large body 
of defenders. The writings of its exponents 
therefore are by no means superseded, as they 
are still; very germane to the controversies of 
the day. W. J. CHamMBEps. 


London, W.14,-April 16th. 





LONDON 


Str,—I can nearly always agree with your 
most excellent leading articles. _However,. on 
reading that of March 26th, on the replanning 
of London, I was very surprised to see the views 
that you expressed. 

I must disagree that Mr. Healy’s list. of 
offences was exaggerated and hyperbolical. I 
maintain that they are true and deserve more 
publicity. The “‘ desirable residences *’ of the 
last twenty years are a product of an age of 
jerry-builders. Not built for usefulness or 
beauty, but only in the interests of economy of 
materials. It may be true that they constitute 
an architectural style, but certainly not one 
to be proud of. 

To keep in liné with modern ideas is the only 
way for architecture to survive. New materials 
present different forms. So bricks and mortar 
and pseudo half-timbering will be replaced by, 
say, concrete or any new material which might 
at any day come on the market. 

One more point, You say that the embank- 
ment scheme has been completed. You are 
forgetting the south side, which, to those on 
the north side, is hideous. 

May I conclude by hoping that this question 
of rebuilding London is brought to the notice of 
the general public, who are particularly apathetie 
at the present time ? ; 

E. H. Mongs, B.Sc. (Eng.). 


Banham, Norfolk, April 14th. 








THE Late Mz. Norman Rosinson.—We greatly 
regret to learn that Mr. Norman Robinson, manag- 
ing director of Macrome, Ltd., passed away suddenly 
~ Apel 7th, whilst on a business tour in South 

ales, 


Bauxite tn East Arrica.—That there is bauxite 
in Portuguese East Africa has been known for many 
years, and was probably first discovered by a pioneer 
of Rhodesia, one John Meikle. When the territory 
was surveyed by a geological mission from the 
Imperial Institute in 1911 to 1914, reference was 
made to the bauxite on Mount Snuta near Penha- 
longa. Not much use was made of the discovery, 
and apart from a comparatively small amount of 
prospecting by Wankie Colliery, Ltd., the only 
portion of the deposit which has been opened up to 
any extent is the part now being worked by that 
company. Since it was known that the deposit 
extended much farther into Portuguese territory, 
the Companhia de Mocambique, at the beginning of 
1942, had an extensive survey of the entire deposit 
carried out... The results show that of 68,000 tons 
easily available, only 2000 tons of bauxite is suffi- 
ciently low in silica content to be considered as a 
base for aluminium manufacture without further 
treatment. The remainder would be suitable 





mainly for refractories and aluminium sulphate. ~ 
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Quality Assurance 


Inspection’ 


By H. RISSIK, A.M.I.E.E., M. Amer. I.E.E., A.M.I.LA., F.R. Stat. 8. 
No. I 


HE by now wide acceptance of quality 
control as an improved inspection method of 
direct aid to wartime production has inevitably 
led to a keener interest in the parallel use of 
statistical methods as a means of encouraging 
inspection effort in the examination of manu- 
factured products. The traditional standard of 
100 per cent. inspection, where it is not at the 
outset physically impossible of achievement 
(e.g., in material testing of a destructive nature), 
is perforce being abandoned in the interests of 
both economy and speed in production. To 
submit every piecepart, every item of product, 
to a detailed inspection at each stage in the 
manufacturing process, is just unthinkable 
under modern conditions of quantity produc- 
tion. We cannot both have our cake and eat it. 
In order that we may have quantity we must 
be prepared to sacrifice not quality itself, but 
that absolute confidence in quality which is the 
hallmark of craftsmanship. In other words, 
certainty in inspection must make way for 
probability. Yesterday, 100 per cent. ‘inspec- 
tion ; to-day, sampling inspection. 
The principle of sampling inspection is funda- 
mental to the statistical approach to the general 
quality problem, not only where the quality 








Through Sampling 


tion can no longer tolerate the extravagant 
expenditure of time and labour involved ‘in 
100 per cent. inspection. To insist, as a matter 
of principle, on this time-honoured standard 
is not only to waste effort that can be more 
usefully expended in actual production, but 
also to neglect the fact that human errors of 
necessity occur to a far greater extent in the 
detailed examination of material in bulk than 
in the planned inspection of representative 
samples. Most of us have had some experi- 
ence of the old saying, ‘To err is human.” 
For it is to-day a common experience, particu- 
larly in the bulk supply of small components, 
that material delivered under C.I.A. or A.I.D. 
release, and thus supposedly of perfect quality, 
is found to be defective to an extent requiring 
a separate 100 per cent. inspection on the part 
of the user. Such a state of affairs clearly 
demands the substitution of properly designed 
sampling inspection procedures for the tradi- 
tional method of 100 per cent. inspection. 


a 
a 


engineer habitually draws upon that know] 
and that experience. Thus an inspector, con. 
fronted with a batch of components, hag g 
pretty fair idea of what its quality level jg 
likely to be, and thus knows in advance, more 
or less, what the results of sampling inspection 
ought to be. This prior knowledge, inadequate 
and intangible though it may be, does, in fact, 
influence his ultimate quality judgment of the 
batch. It is precisely here that a statist ically 
designed inspection procedure can heip to 
increase the efficiency of the inspector's judg. 
ment, because it makes this prior knowledge 
impersonal and ‘then uses it in an objective 
manner. 

The, assumption underlying the acquisition 
of such prior knowledge in the case of a very 
simple, well-tried, and statistically sound inspec. 
tion method is that successive batches are 
essentially alike. This hypothesis can then be 
tested by means of a small sample taken from 
each batch. For although the small sample is 
totally inadequate as an independent index of 
batch quality, yet it is quite adequate as an 
indicator for showing whether the batch quality 
differs significantly from some postulated level, 
This quality level is actually established from 
the sampling inspection results accumulated 
from a number of successive batches. 

The hypothesis that successive batches of 
product are essentially alike is defensible on 
common-sense grounds. It is a matter of 
experience that, under certain circumstances, 


SAMPLING INSPECTION ON A STATISTICAL 
Basis 





In considering the basic sampling inspection 
problem, namely, that of obtaining the maxi- 


a manufacturer will produce material of nearly 
constant quality, so that successive batches 
delivered to a purchaser will be of nearly the 
same percentage defective, for the manufacturer 
uses the same design, the same methods of pro- 
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control of production processes is concerned, but 
also as regards the quality determination of 
manufactured product. The statistical view 
may be described as one which, by focusing 
attention on the pattern of the observed results 
of inspection rather than upon the number of 
defective items produced, enables one safely 
to judge quality in the mass of product sub- 
mitted for inspection by examining relatively 
small samples instead of all items in the mass. 
Sampling inspection procedures, when properly 
used in the quality assessment of finished or 
semi-finished bulk products, are of cardinal 
importance to industry, in that they lead ta 
considerable economies in inspection effort and 
therewith to corresponding savings in labour 
time and man power. As a result, the subject 
of sampling inspection is one which is exciting 
the attention of official inspecting bodies, such 
as the C.I.A. and A.I.D. This is only natural 
if one considers the fact, vouched for by the 
Ministry of Production, that one-half the total 
manufacturing effort of this country is directed 
to making components, i.e., intermediate pro- 
ducts for assembly elsewhere to form completed 
munitions of war. 

The relevance of sampling inspection to large- 
scale industrial manufacture is nowadays becom- 
ing widely appreciated, for the simple reason 
that the increasing tempo of wartime produc- 





* Based on part of an address under the same title 
given by the author to the Institution of Engineering 
ssociation in 





Swain Sc. “THe Enouwece™” 


mum quality assurance with a minimum of 
inspection effort, it cannot be too strongly 
emphasised that a sampling clause in & pur- 
chasing specification which says, in effect, 
** accept the batch if not more than x defectives 
are observed in the sample,” is one which gives 
practically no discrimination between batches 
of good and bad quality. The fact of the matter 
is, simply, that the quality of the product 
accepted under such plausible conditions is 
practically that of the product which happens 
to be offered for inspection. The purchaser 
can at best console himself with the reflection 
that the only way to prevent the acceptance of 
poor-quality product under this type of sampling 
clause is by preventing its being submitted for 
inspection. 

Fundamentally, there are two faults in this 
non-statistical type of sampling inspection pro- 
cedure commonly encountered in purchasing 
specifications :— 


(1) It attempts to judge each batch on its 
own merits on a small-sample basis, which is a 
most inefficient basis. for discriminating 
between good and bad quality batches. 

(2) It completely fails to make use of any 
evidence other than that provided by the 
sample. 


The seriousness of this second failing is one 
that engineers—that is to say, practical men 
with manufacturing knowledge and experi- 
ence—are not likely to underestimate. In 


Fic. 2 


duction, and the same tools. The division of 
the product into batches is generally a matter 
of convenience only, and the batches are merely 
divisions with respect to time. Consequently, 
there is no reason why successive batches should 
differ in quality except in the event of a change 
in the manufacturing process, a change in 
components or raw materials, or some other 
extraordi conditions in production. It is 
therefore reasonable to group a manufacturer’s 
entire output over an extensive period into a 
single ‘‘ super-batch,”’ consisting of a consider- 
able number of individual batches. 

A super-batch thus comprises a number of 
batches of similar quality. In other words, all 
component batches of a super-batch contain 
practically the same percentage of defectives. 
Under these circumstances, the acceptance 
tests on the component batches may be pooled 
and the results applied to the super-batch. 
The useful sample size is thereby multiplied, 
with a consequent increase in the precision with 
which the product quality level may be deter- 
mined. The quality level determined in this 
manner applies equally well to all batches which 
are members of the super-batch. Hence any 
batch is now judged, not merely by its individual 
behaviour in the acceptance test—as is the 
case with the popular, non-statistical type of 
sampling plan—but also by the behaviour of 
other batches which are known to be of similar 
quality. 

As an illustration of this essentially statistical 
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making everyday engineering judgments, the 


method of sampling inspection, consider, for 
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sxample, the data given in Table X of B.S. 1008 | 


_-1942, relating to the continuous testing of a 
certain type of rubber-covered wire at specified 
test voltage. The sample inspection data consist 
in records of the number of breakdowns, in 
successive lengths of 10,000ft. each. As far 
as inspection procedure is concerned, each such 
length represents both sample and batch, for in 
this case the two happen to be indistinguishable, 
whilst a breakdown, of course, represents a 
defect. Fig. 1 shows the record of number 
defective c plotted against sample or batch 
number. It is assumed, tentatively, that the 
thirty batches may be regarded as a super- 
batch, whose quality level is defined by the 
average number defective, ¢=187/30=6-23, 
for all the component batches. We now com- 
pute limits within which the test results for the 
component batches are expected to lie if they 
are, in fact, members of this tentative super- 
batch, é.e., if their individual quality levels do 
not differ significantly from the average level. 
These inner and outer limits may be termed the 
“suspicion limit,” =e+2Ve= 11-22 and the 
“rejection limit,” c-=c+3Ve=13-72. Any 
individual test result falling between these two 
limits leads us to suspect that the corresponding 
batch is not really a member of the super- 
batch. If such a test result falls beyond the 
outer limit, then the corresponding batch is 
definitely an “‘ outsider,”” and becomes subject 
to a re-test by way of confirmation. 

Referring to Fig. 1, we would suspect that 
batch No. 19 is non-standard, and, furthermore, 
we would reject batches Nos. 14, 15, 16, and 28 
as being “‘ outsiders,” which cannot justifiably 
be included as members of our tentative super- 
batch. On eliminating these last four test 
results, therefore, we obtained a revised esti- 
mate of the product quality level, c=118/26 
=4-62, for which the rejection limit is now 
¢;-=11-07. As the test result for batch No. 19 
(c=12) falls beyond this limit, we reject this 
batch also as a definite outsider. On eliminat- 
ing this last result we obtain a fresh estimate 
of the product quality level €=106/25=4- 24, 
with @ corresponding rejection limit of c, 
=10-42. As all the remaining test results lie 
within this limit, we accept the value ¢=4-24 
as the common quality level of all batches and 
as @ quality standard against which to judge 
future test results. The procedure in that case 
is identical with the foregoing procedure for 
judging membership of the super-batch. 


Tue “ ControL CHart ” SAMPLING INSPECTION 
PLAN 


Those familiar with quality control methods! 
will at once recognise Fig. 1 as being nothing 
other than a control chart for number defective, 
except that here the chart is being used for 
quality determination of the product instead of 
for quality control of the production process. 
This statistical method of sampling inspection 
leads to what the author has therefore called 
the “ control chart ” sampling inspection plan 
—termed ‘grand lot’ inspection procedure 
by Colonel Simon*—which has become standard 
practice in America for the inspection of 
ammunition manufactured to U.S. Army speci- 
fications. An example of such a plan suitable 
for, say, the inspection of purchased com- 
ponents is therefore worth considering, and the 
following outline of its main features will help 
to focus attention on the essentials of the 
control chart method as applied to quality 
determination :— 


(1) From the first batch of a series sub- 
mitted for inspection, k samples of n items 
each shall be taken as nearly as practicable 
in order of manufacture (or else, failing that, 
at random), and the number of defective 
items c in each sample observed. The 
average ¢ of all k values of c shall not exceed 
the specification value c’=p’n/100, where 
p’ is the specification quality in per cent. 
defective ; and no value of c shall depart from 
the average by more than three times the 
square root of the average value. 
1See, for example, B.S. 1008—1942, Instruction 

heet 3, and B.S. 600 R—1942, Section 4. 
? L. E. Simon, “ An i *s Manual of Statistical 





Methods,” Chapters III and VI. (An informative review 
of this useful book on —- inspection appeared in 
, 1942.) 


Tue Encineer, August 28t 


(2) From each subsequent batch of the 
series a sample of n items shall be taken at 
random and the number defective c observed. 
The observed value of c shall not depart from 
the average ¢ based on all accumulated 
samples, by more than three times the square 
root of €; nor shall it cause the average value 
to exceed the specification value c’=p’ n/100. 

(3) In the event of a batch being rejected 
under the provisions of (2) above, the next 
batch submitted for inspection shall be con- 
sidered the first batch of a new series. 


Fig. 2 illustrates the- operation of this 
sampling inspection plan for k=8, a sample 
size n= 50, and a specification quality p’=4 per 
cent. defective. The first batch met the 
super-batch criterion and yielded ¢=1-5, which 


TaBix 1,.—Acceptance Tests on Time Fuses 



































Batch Batch level. Batch variability. 
number|~—— . oan =a 
x. N. + & w. N. w. 
1 30-04 1-24 
2 30-18 1-22 
3 30-42 0-68 
4 30-44 0-80 
5 30-36 50 30-29 | 0-68 |. 50 | 0-92 
6 30-26 0-52 
7 30-12 70 30-26 | 1-16 70 | 0-90 
8 30-30 1-56 
9 30-16 90 30-25 | 1-18 90 | 1-00 
10 (29-66) 0-62 
ll (29-90) - — 0-90} 110 | 0-96 
12 30-02 0-62 
13 30-16 110 30-22 | 0-66 7 130 | 0-91 
14 30-06 0-88 
15 30-04 130 30-20} 1-02] 150 | 0-92 
16 30-28 ‘ 0-88 
17 30-04 150 30-20 | 0-66 | 170 | 0-90 
18 30-08 0-74 
19 30-22 170 30-19 | 0-58 | 190 | 0-87 
20 30-08 1-04 
21 30-04 190 30-18 | 0-76 | 210 | 0-88 
22 30-28 0-50 
23 30-42 210 30-19 | 1-10] 230 | 0-87 
24 30-00 0-66 
25 30-12 230 30-18 | 0-86 | 250 | 0-86 
26 30-02 0-82 
27 30-22 250 30-17 | 0-72 | 270 | 0-85 
Overall : 0-85 
quality X= 30-17 om 55 7° 8 





is below the specification value c’=2. Batch 
No. 5 in the first series was rejected as being of 
significantly worse quality than that repre- 
sented by the super-batch level c=1-73, viz., 
an estimated product quality of #=—3-46 per 
cent. defective. The first batch of the new series 
is seen to be homogeneous in quality and yields 
¢=1-88, which is again below the specification 
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value. ‘Thereafter the batch average tends to 
rise until, with the seventh batch in the new 
series, it exceeds the specification value (¢ 
=2-21). In this case, however, no rejection 
was enforced until the tenth batch, for which 
c fell outside the rejection limit end by which 
time the accumulated batch average had risen 
30 per cent. above specification value (¢=2-6). 

Table I and Fig. 3 illustrate a similar control 





chart inspection plan as applied by Colonel 





Simon to acceptance tests on time fuses. In 
this caserinspection is by measurement instead 
of by counting defectives, the variable x being 
the time of burst in seconds. The plan is based 
on sample average 7; and sample range w and 
the initial estimate of super-batch quality level 
is based on the first five batches. The upper 
and lower rejection limits derived from this 
estimate apply to the first 5+2 batches. There- 
after the quality level estimate is revised at 
every second batch and each time new rejection 
limits derived from the revised estimate are 
carried forward so as to apply to the next two 
batehes submitted for inspection. It will be 
seen from Fig. 3 that the sample averages for 
batches Nos. 10 and 11 fell outside the lower 
rejection limit, although the corresponding 
sample ranges were within the limits. Re-tests 
and investigations should have been conducted 
on these two batches. In the absence of such 
data it is assumed that they are “ outsiders ”’ 
with respect to average time to burst, and hence 
they are omitted from subsequent computations 


Jof the super-batch average X. The question 


as to whether a batch may be an outsider for 
one characteristic and not for another is clearly 
one that must be decided on engineering 
grounds. In the present case, variability in 
bursting time o (measured by sample range w) 
is determined by the design and method of 
assembly of the fuse, whereas mean time to 
burst X (measured by sample average Z) is 
determined by adjustments. It is quite con- 
ceivable, therefore, that the variability of these 
two batches should be the same as that of other 
batches, and that the mean time to burst should 
be different. 

One of the valuable features of the control 
chart sampling inspection plan is that the results 
of inspection are recorded graphically on a 
simple and readily understood chart, which 
effectively illustrates the aggregate quality of 
a@ whole contract, together with the quality 
variations of the individual batches comprising 
that contract. A further advantage of the plan 
is that it shows at a glance whether the manu- 
facturer is able to keep his production process 
under control. The occurrence of “ outsiders ”’ 
is an indication of his lack of ability to maintain 
consistency in manufacture. Thus the control 
chart method of quality determination not only 
provides a reliable procedure for discriminat- 
ing between.good and bad quality batches, but 
it also leads to an objective discrimination 
between good and bad manufacturers. 

(To be continued) 








RvuBBER FROM InD1IA.—It is reported that the 
Department of Agriculture in Madras has found a 
plant from which rubber can be extracted, and the 
possibilities of production are now under investi- 
gation. It is stated that the U.S.S.R. has success- 
fully solved the problem of obtaining rubber from 
the same plant, and factories in the Urals have been 
set up for the purpose. The plant has been dis- 
covered in the Nilgiris and the Shevaroys, where 
it is found in a wild state. The elevation suitable 
for the plant is stated to be from 1000ft. to 18,000ft., 
and that means that it could be widely grown in 
India. Meantime, an Indian Rubber Production 
Board has been set up by the Government with 
headquarters at Kottayam, in the heart of the 
rubber-producing area. Sir C. P. Ramaswami Iyer, 
Dewan of Travancore, is the Chairman of the Board. 


Coprer rn Sourn Arrica.—Reviewing the world 
copper position recently, The South African Mining 
and Engineering Journal pointed out that Northern 
Rhodesia’s vast deposits of high-grade copper are 
almost inexhaustible. Four of the largest and most 
up-to-date copper mines in the world are operating 
at Nkana, Luansha, Mufulira, and Neh In 
1939 the smelter oan of the Northern Rhodesia 
copper industry totalled 215,065 metric tons, and 
although later detailed statistics are not available, 
it may be taken for granted that the strategic 
importance of copper has led to a further expansion 
of mining activities. A notable event in 1940 was 
the resumption of copper mining in Namaqualand, 
where copper had been mined by Europeans since 
1852. This area was the most productive in the 
Union up to 1916, when output gradually declined. 
Operations ceased altogether in 1932. 


* The illustrative data are taken from actual tests 
but the figures have been altered in such a way as to 
reveal no engineering information, yet without prejudic- 
ing their illustrative value. 
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British Prefabricated Tugs 





UCH has been heard from America and 

reported in THE ENGINEER of the remarkable 
preassembly and prefabrication methods which 
have been applied to shipbuilding practice in 
the United States. No country, however, need 
have any monopoly of any particular kind of 
shipbuilding technique, and although little has 
been heard of interesting departures from pre- 








deck outline, displacement, and other general 
characteristics very similar to the conventional 


tug. The two models were separately tested for 


resistance’ of the hulls by towing at various 
speeds in their bare conditions without, pro- 
peller, rudder, or sternpost. The propellers 
and other appendages were then added and 





the models run under ‘their, own. power at a 
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FIG. 1—GENERAL ARRANGEMENT OF PREFABRICATED TUG 


war conceptions of shipbuilding practice in this 
country, much has been done. That these 
advances are very real can be gauged from the 
following general outline of the building of tugs 
, which adopted radical departures from standard 
practice in shape, details of design, and methods 
of construction. 

The tugs are 70ft. long, with steam reciprocat- 
ing engines developing about 220 1.H.P., and 
a maximum speed of about 7 to 8 knots, which 
is considered ample for the duties these tugs 
are called upon to perform. It was considered 
that if normal shipyard practice could be 
avoided advantage could be taken of labour 
which was available elsewhere, Consideration 
also had to be paid to the desirability of keeping 
the details of the work in the same class as that 
to which the available labour was accustomed. 
Consequently, the design was developed, start- 
ing with the basic principles that the tug 
should be of all-welded construction and with 
no bent frames or twisted plates. The general 
arrangement of the tug is shown in Fig. 1, and 


it. will be seen from the lines and cross sections | . 


below the drawing that all lines of the 
same strake of plate are parallel, resulting in 
plates without twist and also giving all frames 
in straight iengths without requiring bending. 
Trials were run at the Teddington Tank of a 
model of conventional design and. of similar 
dimensions which had given satisfactory service. 
This can be called model A. The straight-line 





model (model B), of the tug shown in Fig. 2, had 


series of speeds. Thereafter towing tests with 
the models tied up to a bollard were carried oyt 
and the pulls at various powers recorded. 
Below 74 knots model B gave less resistance 
than model A, but above that speed model B 
became increasingly inferior to model A. The 





speed under service conditions with 220 J.H.p, 
-—the power of the selected engines—was ogti. 
mated to be of about 84 knots, so that the 
rapidly increasing resistance of model B above 
74 knots did not matter for the requirements of 
these tugs. The bollard pull on both models 
was approximately the same. 

It was intended to construct the vessels by 
joining in the shipyard large self-contained 
sections built by constructional engineers, 
There is an important difference between the 
standard type of shipbuilding drawing and the 
drawings to which constructional engineers are 
accustomed. Moreover, it was particularly 
necessary constantly to bear in mind that the 
sections would be-made by men having no ship. 
building knowledge. This necessitated a wealth 
of detail not considered necessary in a shipyard 
drawing-office. Some impression of this aspect 
can be gained from the fact that up to delivery 
of the first unit over 1400 prints of drawings had 
been issiied. 

It was considered that the maximum amount 
of work should be done away from the shipyard. 
At first the work was split up among four con- 
tractors, but soon thirteen contractors, each 
taking one or more 10ft, units, were engaged on 
the work. The tug was subdivided into eight 
slices cut right across the ship. To avoid con- 
fusion of terms, each of these pieces was called 
a unit, The maximum size of each unit was 
therefore 10ft. long, 17ft, broad, and 13ft. deep, 
the latter being the dimension to the top of the 
boiler casing. The maximum weight was 6 tons. 
These dimensions, although too large for rail 
transport, are actually being transported by 
lorry, although with the 10ft. length across the 
lorry the pa the permissible legal width of 
vehicle of 7ft. 6in, is exceeded, Under wartime 
conditions no objections are, however, raised 
nor should be expected. 

The joints of the units were made by a ring 
of butt joints round the vessel. No attempt 
has been made to stagger the joints of different 
strakes or to strap the butts. All units are 
constructed in jigs which control the shape and 
ensure that the end faces are square. It will be 
noted that the joints of unit No. 2 (aft) were 
selected to include in this unit the rudder 
attachments and stern tube, thereby allowing 
the stern tube to be bored and the tailshaft, 
propeller, and rudder fitted prior to delivery to 
the shipyard. Fears of alignment difficulties 
through adopting this rather unorthodox pro- 
cedure have proved groundless. 

Independent drawings were made for each of 
the eight units of the tug showing details with 
full dimensions at every frame space, i.e., every 
2lin., and also accurate dimensions of the 
section at both ends of the unit. Each individual 
plate was detailed separately, dimensions being 
given between the curved edges of the plates at 
every frame space and also offset dimensions at 
every frame space of the plate curvature. 

Detail dimensioned drawings were made of all 
standard ship fittings. Many of these were of 
the type which had previously simply been left 





to the yard to attach to the hull and had hitherto 














FIG. 2—PREFABRICATED TUG 
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not been sketched in detail. Details of. all 
‘attach ments were also embodied on the steel- 
work drawings. In spite of the unusually 
elaborate detailing, some of the fabricating con- 
tractors found it desirable to make a-new set of 
drawings conforming to their own shop practice, 


bottom plate and of the deck plate. With these 
fixed, the chine line position becomes auto- 
matic. These basic lines were therefore laid down 
on a loft floor and dimensions lifted at every 
frame. All other dimensions required for shape 
of cross séctions and plates were calculated. 











Fic. 5—COMPLETED BOILER-ROOM UNIT 


and some even went a step further and made 
detail drawings on separate sheets of each of the 
sub-assemblies comprising one unit. 


With the shape chosen in which all frame lines | correct curvature of the jigs either without any 


in cross section are parallel to one another, the 
basic lines are the plan and elevation of the 


lengths and were overlapped at the chine and 
where’ joining’ floors in order to: get welds of 
adequate length and strength: Where plates 
were curved the leaf of the frame when finally 
assembled would not be normal to the plate 
surface, and therefore where the tangent to the 














Fig, 4—NOs. 


The curvature of all plates excepting the 
wrapper plate at the stem and the skeg was such 
that it was possible to draw the flat plates into 


rolling or with a rough preliminary roll. 
All main frames were flat bars in straight 
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FIG. 7—ASSEMBLY OF 











3 AND 4 UNITS ON STORAGE BERTH 





Fic. 6—-COMPLETED STERN SECTION 


curve of the plate exceeded 1 in 5—+#.e., gave 
more than #in. gap at one edge of the frame— 
the frames were ordered slightly larger and 
flame bevelled to suit. Where frames or floors 
crossed longitudinal welds, holes were cut in 
them for access to the weld. Plates throughout 
were butted and had no edge preparation, 
excepting on bulkhead plates and on the site 
weld at ends of each unit. All joints of units 
were arranged midway between two frames 
and the longitudinal seams of plates ‘left un- 
welded for 10in. either side of the joint in order 
to permit spring of plates if slight deviation from 
correct joint dimension were met. 

The drawings were issued to prefabricating 
contractors with a suggested method of jigging, 
which consisted of dividing each main unit into 
subsections so that each plate would have all 
its stiffeners welded to it and would be curved 
to the true curvature as obtained from the 
offsets drawings, a temporary member attached 
to hold the plate in this curvature and each set 
of sections then assembled on end, so that the 
units of the ship were built having transverse 
cross sections in a horizontal plane. This 
description was intended primarily to stimulate 
contractors in developing their own assembly 
jigs, and freedom of action was left to the con- 
tractor to adopt whatever type of jig he con- 
sidered most suitable to his normal. practice. 
There were interesting variations in design. 

In the shipyard. a reception space wads 
arranged in 80ft. of storage space which was 
available in line with the proper assembly 





PREFABRICATED TUG 





berth. There were no lifting facilities, and 
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consideration led to the conclusion that 
in certain circumstances jib cranes can be 
unnecessary, as well as wasteful of lifting energy 
and costly in foundation. Consequently, the 
rough gantry shown in Fig. 3 was found quite 
adequate for hand operation alone and can 
slide over the reception berth with a 10-ton 
lifting beam slung from it. 

The 12in. by 12in. concrete keel blocks on 
the assembly berth were capped with short 
lengths of plate and carefully lined up, this 
lining up remaining permanent for all vessels. 

Each unit was allotted its correct position on 
the reception space, then lifted off the lorry by 
the gantry, and dropped on a pair of joists laid 
across a pair of portable keel blocks at either 
end of the unit. The joists were fitted with side 
plates set at the correct width and angle to form 
a cradle for the unit (see Fig. 4). When a com- 
plete set of units had been received, they were 
transferred from the storage space to the 

‘ assembly berth by a low trolley traversed by 
hand winch and fitted with hydraulic jacks 
operating wood blocks at the same centres as 
the cross joists. When these blocks were raised 
they contacted centring wedges on the cross 
joists, thereby ensuring that when fully raised 
the unit would be central on the trolley and 
‘therefore in true position for lowering on the 
keel blocks when traversed to the assembly 
berth. Each unit was transferred in this way 
and dropped on the keel blocks with the joints 
in close contact. 

The further positioning of the joints of units 
was completed by passing bolts through lugs 
at either side of each unit, the centre line of 
bottom plates and deck which had been pop- 
marked from a template by the prefabricating 
contractor being checked with centre line of 
berth. 

Since the welding of plates 10in. either side 
of joints had not been carried out, any slight 
deviation of the plates from accurate line at 
the joint was corrected by wedging from dogs 
fastened to the inside of the end plates of each 
unit. In order to correct slight deviations of the 
deck, it was shored up or drawn down as 
necessary. The joints were then tack welded 
and then finish welded right round with two 
operators welding in similar positions on either 
side of the centre line of the ship. Miscellaneous 
fittings and engine-room valves and pipes were 
added while units were in the storage space. 
The assembly of unit No. 6 by a sub-contractor 
is shown in Fig. 5, and the complete stern unit 
in Fig. 7. 

In practice, no appreciable distortion has 
been found after finishing welding up. Indeed, 
in this respect the finished product has been 
found every bit as good as an ordinary riveted 
structure. The whole cycle of operations from 
receiving the units on the assembly berth to 
launching the ship can easily be carried out in 
seven days, and it is understood that a second 
assembly berth is shortly to be used, which will 
increase the output to two tugs a week. 

The engines and boilers are installed after 
launching, and for this purpose units Nos. 4, 
5, and 6 have the upper casings tack welded in 
place. They are simply removed by cutting 
after launching and are replaced easily after- 
wards. 

Many of the sections are complete in every 
respect as far as detail fittings are concerned. 
For example, the wheel house unit, No. 6, is 
fitted out by the prefabrication contractors, even 
with its canvas awning, dodgers, and seat for the 
steersman, and other small details. 

In addition to simplifying construction and 
tapping a source of labour new to shipbuilding 
technique, the adoption of this principle has, 
it is stated, effected a saving of steel exceeding 
20 per cent. 








no inaccuracy; the need for a big range of 
collets is eliminated ; 


means of an Allen screw and an expanding 
skirt. Once set, this jaw controls the accuracy 
of centring so that “‘ spot on.”’ results can, it is 
claimed, be guaranteed. The other jaw is 
moved by means of a knurled wheel to be seen in 
the first illustration, through a simple screw 
mechanism. A striker gear, clearly seen in both 
illustrations, carries two pads, one in front and 
one at the back of the chuck, either of which by 

















PARTS OF THE CHUCK 


@ movement of the lever can be,caused to con- 
tact the knurled wheel, which is thereby turned 
and caused to tighten or loosen the moving jaw 
of the chuck. One of the advantages of the 
device is the elimination of the use of keys 
which can easily get lost and are sometimes a 
source of danger if accidentally left in the chuck. 
Other advantages claimed for the device are 
that even if wear takes place it will introduce 





CHucK IN USE 


depending upon the type 


Repetition Chuck 





ACCOMPANYING engravings illustrate a chuck 
recently brought out by Hills (Patents), Ltd., 
of Chenies Mews, Pancras Street, London, 
W.C.1. It is intended for use with repetition 
work and for many purposes could take the 
place of collets. The chuck has two jaws. 
One can be set to suit different diameters by 


of work involved, it is often unnecessary to stop 
the revolution of the chuck to remove or insert 
a workpiece; it can be used by semi-skilled 
labour; and repetition work of irregular 
shape can conveniently be handled by the use 
of appropriately shaped jaws. The makers 
inform us that the grip of the chuck is at least 
as good as that obtained by tightening in the 





British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated. 


COPPER RINGS AND STRIPS 

B.S./STA 13. This is an additional specifica. 
tion in the series of the Services Non-Ferroug 
Metal Schedule. It provides for the quality of 
material to be used for copper ri and strip for 
driving bands of all projectiles and shot. The 
chemical composition of the material and the 
manufacture of the rings are specified, togother 
with the mechnical properties of the rings, includ. 
ing hardness bend and tensile tests. Price 6d. 
per copy. 


STANDARD CODE FOR FLOW 
MEASUREMENT 


No. 1042—1943. The lack of any authoritative 
reference standard for the measurement of flow has 
been felt in this country for a long time, particularly 
in those cases where guaranteed classes of plant are 
concerned. In this respect Great Britain has lagged 
behind Germany, Italy, the United States, and the 
International Federation of Standardising Associa- 
tions. The Institution has now published a Code 
for Flow Measurement, which has engaged the 
work of a committee since 1938. While full account 
has been taken of the standards of other countries, 
notably the reports of the A.S.M.E. Research 
Committee and the German Standards published 
by the Verein Deutscher Ingenieure, the Code 
represents current British practice. The conditions 
governing the design, installation, and use of 
standard pressure-difference devices are fully set 
out in order to obtain consistent and generally 
acceptable results within a specified tolerance from 
commercial instruments. The ‘‘ secondary devices ” 
or flow meters are not dealt with, since if all the 
relevant rules of the Code are followed the slight 
additional tolerance required for any individual 
flow meter under any given conditions can easily 
be established by a manometric check. Methods of 
volumetric measurement of fluid flow by weirs 
and notches are not included, as these are covered 
in B.S. 599. Price 12s. 6d. net post free. 





SUMMARY OF BRITISH AND AMERICAN 
SPECIFICATIONS FOR IRON AND STEEL 


No. 1111. The number of specifications for steel 
products is now considerable, particularly when 
account is taken of the specifications in the British 
Standard Aircraft Series and those in the D.T.D. 
Series of the Ministry of Aircraft Production. A 
user requiring information as to whether a speci- 
fication exists for a particular steel would at the 
present time have to consult a large number of 
publications. There has therefore been a growing 
need for a tabulated summary which would set out 
the details of the various specifications in a single 
publication. This need has now been met. B.S. 1111 
includes details of the chemical composition and 
also the mechanical properties of all Britis Standard 
Specifications for Iron and Steel, and also the 
Ministry of Aircraft D.T.D. Specifications. The 
summary is intended for reference purposes only. 
It does not cover such points as the number of 
tests to be taken, the procedure to be followed if 
the first test fails, and other essential requirements 
that have to be laid down in a specification. The 
appropriate specification should always be used 
when ordering material. The usefulness of the 
summary has been greatly increased by the inclu- 
sion of details of American steels. These are of 
considerable importance with the deliveries of 
steel that are made from the United States. The 
summary includes details of the full of steel 
covered by the 8.A.E. Series (Society of Automo- 
tive Engineers), the A.M.S. Series (Aeronautical 
Material Specifications), and the N.E. Series 
iggagae Emergency Steels). Price 12s. 6d. post 








Nyton ror Parnt Brusues.—The Plastics 
Division of Canadian Industries, Ltd., has begun 
to manufacture nylon mono-filament at Browns- 
burg, Que., of a brand suitable for paint brushes. 
Nylon brush bristles are manufactured in lengths 
of 4in., 4}in., and 5in. to replace the long, lithe pig 
bristles necessary for paint brushes, which are 
now expensive and difficult to obtain. Tapered 
nylon in somewhat shorter than 4in. may 
be available after the war, but will not compete with 
the natural bristle. Nylon bristles can be set in 
plastic instead of rubber, to eliminate both the use 








usual way by means of a key. 


of critical rubber and the danger of brush swelling. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

The concentration ofthe production of 
iron and steel in the United States upon war 
requirements leaves little surplus for domestic or 
commercial p . The production of pig iron 
is said to be satisfactory, although a little time ago 
some consumers experienced difficulties in covering 
their requirements. The whole of the production 
of pig iron is being consumed in the war effort. 
All the furnaces at Buffalo are working at capacity, 
and in the Youngstown district a new large-capacity 
furnace which was started in October is now operat- 
ing at capacity. Steel production in the United 
States averages 99 per cent. of ingot capacity and 
is equal to a weekly production of 1,716,100 tons. 
Satisfactory reports upon the production of steel 
come from practically all districts. At Pittsburgh 
the works producing heavy plates are operating at 
102 per cent. and at Chicago at 100 per cent. 
During January and February of 1943 the output of 
steel increased 574,648 tons over the corresponding 
period of 1942. Some adjustments have taken 
Jace in the armaments programme, which is now 
concentrated to a greater extent upon the pro- 
vision of ships and aircraft at the expense of tanks, 
lorries, artillery, and ammunition, but this has 
made little difference to the overall demand for steel 
for the war effort. As in Great Britain, there is an 
insistent call for alloy steel, and the American manu- 
facturers are said to be getting behind in their 
deliveries. The authorities, however, are making 
great efforts to improve the position, and although 
some stringency exists, it is believed that the 
situation will be kept in hand. Some idea of the 
volume of the demand can be obtained from the 
reports of subsidiaries of the United States Steel 
Corporation. In February deliveries rose to 
1,691,592 tons from 1,685,993 tons in January. 
In April the tinplate, industry was operating under 
considerable pressure, and it is expected that the 
production of tinplate during the second quarter of 
the year will reach 650,000 tons, and possibly 
675,000 tons. It is anticipated that the production 
of the industry will be increased to 830,000 tons for 

the March—June (inclusive) period. 


The Pig Iron Market 

There has not been much change in the 
position of the foundries for some time. In general 
they are well employed and the heavy engineering 
branch of the industry has a considerable amount 
of work in hand. These foundries are producing 
special castings for armaments and munition makers 
and their requirements cover good quantities of the 
more special kinds of pig iron. The use of hematite 
pig iron has to be avoided where possible and fre- 
quently medium-phosphoric pig iron is allocated 
by the Control, whilst good quantities of refined pig 
iron and low-phosphoric pig iron are also used as 
substitutes. The light castings foundries have been 
hard hit by the war ; their normal products, which 
consisted largely of eruplice for the building trades, 
are not wanted, since building has been restricted 
and a comparatively smal! proportion of the industry 
has been able to adapt itself to producing materials 
for the war effort. In some cases, however, plant 
has been changed over to produce ineering 
castings, for which there is a heavy demand. The 
volume of business in high-phosphoric pig iron has 
increased of late and the light castings industry is 
largely responsible, although wherever possible con- 
sumers of pig iron are encouraged to use this class 
of pig iron in order to relieve the pressure upon 
descriptions ich are in tight supply. It is a 
fortunate circumstance that the supplies of raw 
materials for the blast-furnaces are well maintained. 
Good supplies are available of native ironstone, 
limestone, and coke, and this has enabled the total 
production of pig iron to be kept at the maximum. 
Good quantities of foundry and blast-furnace coke 
are also reaching the industry and during the past 
winter there has been little hindrance to supplies 
from weather conditions. In several districts the 
pig iron producers are concentrating upon the pro- 
duction of basic pig iron from the steel works. Most 
of the steel works have good reserves and the position 
in the basic pig iron department is regarded as 
satisfactory. - The foundries on the North-East 
Coast are obtaining almost all their supplies of 
foundry pig iron from the Midland producers. So 
far as the foundry trade in general is concerned, 
consumers are taking large quantities of pig iron 
against existing contracts and are receiving full 
supplies. There is also a strong demand for ferro- 
manganese, the position of which is satisfactory. 


Scotland and the North 
The books of the Scottish steel makers are 
full for the second quarter of the year and con- 
sumers wishing to place fresh business are not 
likely to obtain nearer delivery than the third 





Export quotations are f.o.b. steamer. 


quarter. The demand for plates continues, and it is 
expected that in the period to the end of June the 
production of this class of material will constitute a 
record. The shipbuilding industry has priority in 
its requirements of plates, but large tonnages are 
being taken up by the boilermakers, locomotive 
builders, and armaments firms, whilst there is an 
active request from constructional engineers for 
light plates. In addition, there are important war 
pe yee for armour plate. There is a steady 
volume of business passing in structural steel, 
although it is principally for the lighter descriptions. 
Bars are in heavy demand and the re-rollers are 
producing important tonnages of small bars and 
sections, as well as meeting a strong request for 
reinforcing rods. The big shipbuilding programme 
now under construction at the shipyards is respon- 
sible for busy conditions at the marine engineering 
establishments and marine boilermakers, and these 
industries are big consumers of steel. All the sheet 
works are working at capacity and seem likely to 
be busy for an indefinite period. Service require- 
ments are heavy and the firms have an unusually 
large amount of priority work in hand. Delivery 
dates for new business are inclined to lengthen, 
although the position is being carefully watched by 
the Control. The rivet makers have enough work 
in hand to keep them busy for some time and are 
taking up good quantities of rivet, nut, and bolt 
bars, whilst the wire drawers are fully employed. 
In the Lancashire steel market the volume of inquiry 
and buying appears to have reached a new high 
level. The Lancashire engineering trades have a 
huge amount of work in hand on Government 
account and their steel requirements, although they 
are heavy, are well looked after by the steel makers. 
Blooms and billets are in heavy request and it is 
necessary to continue withdrawals from stocks of 
imported materials. The heavy engineers and the 
boiler and tank makers are taking up big quantities 
of plates, although the largest tonnages are passing 
to the shipyards. Colliery ments are big 
consumers of colliery props and arches. Alloy steel 
is still one of the most active sections of the market 
and consumers’ requirements are met with diffi- 
culty. Great activity rules at the steel works on 
the North-West Coast and big tonnages, both of 
semis and finished material, are being produced. 


The North-East Coast and Yorkshire 


Orders upon the books of most of the 
North-East Coast steel works will keep them fully 
employed until the end of June, and consumers have 
little chance of finding a maker prepared to accept 
fresh business for delivery before the third period. 
In practically all departments the pressure of 
demand seems to be gathering weight. In this it 
is only following the expectations which were enter- 
tained at the beginning of the year. In the main the 
efforts to meet consumers’ requirements regarding 
delivery have been successful, but it means that the 
industry has to be keyed and maintained at a high 
pitch. The most outstanding feature of the situation 
is the demand for plates. Shipyards and ship 
repairing yards are continually asking for larger 
quantities, and the producers are operating under a 
continuous strain. A vast number of ships of all 
descriptions are under construction and steel require- 
ments to carry out the programme of work at the 
yards cover a wide category as well as large ton- 

. Constructional engineers continue to give 
considerable help in the construction of hulls. All 
the plate mills appear to be fully booked for 
Period II. The demand for alloy steel has shown no 
diminution and armaments and munition makers 
continue to absorb large quantities. In spite of the 
pressure, however, consumers are obtaining their 
requirements, but the Control has to maintain a 
careful supervision over distribution, and, where 
possible, alternative suggestions are being made 
to users. It is understood that considerable inroads 
have been made into the stocks of imported soft 
billets held by the Control, and hopes are enter- 
tained that it will be found possible to arrange 
larger imports. The demand for structural steel is 
steady and the makers have enough business in 
hand to keep them employed for a long time. There 
has been no change in the conditions ruling in the 
Yorkshire steel industry, which is operating under 
considerable pressure from consumers. The basic 
steel makers have full order books and are operating 
their plants practically at capacity. So far as raw 
materials are concerned, however, the position is 
satisfactory. Recently basic steel has been substi- 
tuted for acid for a number of purposes. The pro- 
duction of acid carbon steel is at a high level, but 
the whole production passes rapidly into con- 
sumption. Alloy and special steel continues in 
urgent request and tool steel and high-speed steel 
are rapidly taken up. 





Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


Although production at the Midland iron 
and steel works is on an extremely heavy scale, the 
consumption of the war industries is ing and 
the finishing departments are stretched to the 
utmost to avoid falling into arrears with deliveries. 
Every branch of the steel industry is working under 
great pressure and on all hands efforts are being 
made to maintain and increase outputs. The situa- 
tion in the structural steel department is satisfactory. 
The volume of business in heavy joists is moderate 
and it is possible, though by no means easy, to place 
orders for delivery in the second period. The call 
for light joists, however, is on a scale that is keeping 
the producing works fully employed, and the 
majority of the makers are booked up for the first 

iod, There is also a steady demand for steel 

rs, 3in. and up, which are being taken up in con- 
siderable quantities by the engineering industry, 
which is fully employed upon war work. The 
demand for small steel bars is keeping the re-rolling 
works employed practically at capacity, and this 
branch of the industry is also kept busy on the 
production of small steel sections. The insatiable 
demand for plates continues to be a feature of the 
industry. Most of the production goes to the ship- 
yards, but tank makers, heavy engineers, and wagon 
builders are important users. The heavy call for 
steel bars has led to a more urgent call for iron baré, 
and the works producing this class of material are 
well employed. Existing contracts are being drawn 
against and a good deal of new business has been 
placed of late. The demand is principally for the 
cheaper qualities, but a steady business has 
in best bars. There is an active request tor rivet, 
bolt and nut bars, and the rivet makers are fully 
employed. The extensive use of welding in ship- 
building, particularly where it is applied to pre- 
f: brication work, has no doubt affected the demand, 
but only to an insignificant degree, judging from 
the large quantities of rivets passing to the ship- 
yards. Practically all the rivet makers are working 
to capacity. Great activity persists in the steel 
industry in South Wales. There has been no diminu- 
tion in the demand for billets, and the production 
of this class of material is at a high level. There is 
also a steady call for sheet and tinplate bars, 
although the demand in this department does not 
change much, as consumers take up their full 
allocations. ‘The sheet works in South Wales are 
fully employed and the greater part of the orders on 
their books are on Government account. It is 
difficult now to place new business for delive 
before the third period. The shipyards are taking 
up considerable tonnages of light plates, whilst 
light sheets are required in large quantities for 
Service purposes. 

Iron and Steel Scrap 


There has been a sharp improvement in 
the demand for most descriptions of iron and steel 
in Steel furnaces and foundries alike are press- 
ing for supplies, and it is satisfactory to note that 
these have been very largely forthcoming. For some 
time past the demand has been stronger for the 
heavier descriptions of steel scrap than the lighter, 
and this position still rules. The truck label scheme 
has now been in operation long enough to see how 
it works, and it is generally regarded as satis- 
factory and certainly maintains regularity in the 
supplies to the steel works. There is no very liberal 
supply of good heavy mild steel scrap cut to furnace 
and foundry sizes, and any available quantities are 
quickly taken up. It is not surprising that the 
great activity ruling at the engineering works has 
resulted in the accumulation of considerable quan- 
tities of steel turnings, which do not find a very 
ready market. There has been some improvement 
in the demand for mixed wrought iron and steel 
scrap, but here, again, consumers’ requirements 
are chiefly centred upon the heavier grades. The 
demand for light scrap of this sort is weak, and 
good quantities are on offer. A fair volume of 
business is passing in short mild steel scrap, and 
consumers appear willing to take up any parcels 
making their appearance. A rather larger business 
is passing in compressed basic bundles, and a larger 
number of truck labels have been issued. Cast iron 
borings are in liberal supply and the blast-furnaces 
and foundries are taking up good quantities of 
heavy cast iron scrap. Clean light iron scrap is 
available in quantities, but buyers are not showing 
@ great deal of interest in this description. On the 
other hand, good cast iron machinery scrap in 
cupola sizes is not being offered in large quantities 
and consumers are experiencing some difficulty in 
covering their requirements. Generally speaking, the 
ironfoundries are able to obtain all the cast iron serap 
they need, and reasonably large supplies of machinery 
quality are finding their way to the market. 
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Rail and Road 


Post-wak PLANNING IN CaNADA.—The Canadian 
House of Commons has been asked recently to 
consider a scheme for the construction of a new 
railway from Prince Albert, Sask., through Meadow 
Lake north and west to the Cold Water region of 
Alberta and into the Peace River country. This 
proposal embodies at least, in part, a programme 
entered into some years ago by the two great trans- 
port systems in the Dominion. 


Exectrric VEHICLE AssocraTION.—Sir Felix J. C. 
Pole was re-elected President of the Electric Vehicle 
Association of Great Britain at the annual meeting 
of the Association, held in London on March 25th. 
Mr. A. W. Barham was re-elected to the chairman- 
ship, and Mr. A. J. Fippard to the vice-chairman- 
ship. Mr. H. M. Drake was reappointed Hon. 

, and Mr. A. C. Cramb was reappointed 
Hon. Secretary for the remaining tenure of his office 
with E.D.A. 


Tue New Trans-Canapa Hicuway.—The official 
opening of the Trans-Canada Highway, tentatively 
planned for last autumn, was postponed because the 
work on the road was not finished until November. 
If an official opening is held at all, it will probably 
be in May. Now the Ontario Department of High- 
ways is doubtful about the propriety of sending a 
caravan of cars from Toronto for such an opening in 
view of the shortages of petrol and tyres. If an 
opening ceremony is held, those who attend will 
probably go by train. 


Tue Atcan Hicoway.—In one sense the Alaska 
Highway is complete, but much has yet to be done 
to make it efficient and safe. Many bridges, culverts, 
and stretches of the roadway will have to be rebuilt, 
but it is expected that by next autumn the road will 
be finished to a condition to carry any sort of 
traffic. For the next few weeks the spring break-up 
will hold up operations, but between 7800 and 8000 
men will be working on the Highway this summer 
during the peak period. About half of the soldiers 
employed are negroes, who have done good work 
and have stood the.climate well. 


Tse Granp CentRaL TERMINUS.—Mr. Whitney 
Warren, the architect who designed the Grand 
Central terminal group of buildings in New York, 
has died at the age of seventy-eight. Last year this 
New York terminus handled 51,044,587 incoming 
and outgoing passengers. This total breaks all 
former records, the previous high figure having been 
attained in 1929, when 46,597,975 passengers were 
eounted. The 1942 total represents an increase o' 
23-3 per cent. over 1941. December 24th was the 
biggest day with 209,272 passengers, as against the 
previous maximum of 171,260 for the same day in 
1941. 


CANTEENS FROM THE ARGENTINE.—Mr. J. M. 
Eddy, chairman of three Buenos Ayres railways, has 
personally presented two mobile canteens to the 
employees of the London Midland and Scottish 
Railway, the gifts of railwaymen in the Argentine. 
Making the presentation in person, Mr. Eddy 
claimed for his family some seventy years’ service in 
the London and North-Western and London 
Midland and Scottish Railways. Argentina, twelve 
times the size of Great Britain, admitted that her 
development and prosperity had been in great part 
due to British enterprise and capital. Over 15,000 
route miles in Argentina were managed by British 
companies. 

A TuNnNEL CENTENARY.—Last month the cente- 
nary of the opening of the Thames Tunnel slipped 
by without much comment. The work was begun 
in 1825 by Sir Marc Isambard Brunel, the father 
of the first chief engineer of the G.W.R., who was 
engaged upon the work asa youth. After some years 
of service as a foot tunnel between Rotherhithe and 
Wapping, it was purchased by the East London 
Railway in 1866, railway traffic bemg opened in 
1869. The East London Railway became the 
property of the Southern Railway as from January 
lst, 1925, but is leased to a joint committee, and the 

resent passenger service is maintained by the 
London Passenger Transport Board. 


Transport IN Inp1Ia.—Submitting his Budget 
to the Indian Legislative Assembly recently, Sir 
Edward Benthall mentioned that the Indian rail- 
ways were running 400 special troop trains every 
month. He estimated that they would carry 
15 million tons of military traffic during 1943, 
eompared with. about 500,000 tons in a peacetime 
year. The supply of new rolling stock was @ 
problem. Nearly 10,000 broad-gauge wagons had 
been ordered. So far 265 had been received, but 


f | 210 million dollars to finance construction of dry 


Memoranda 


1943-44. Delivery was expected to begin in June 
of bread-gauge goods locomotives, of which forty 
were on order from the United States, and it was 
expected that a further order for 145 would be 
placed and one for 150 in 1944. 


Woop ror Wacons.—The Pennsylvania Rail- 
road is building, at a cost of more than 3 million 
dollars, 1000 trucks for heavy duty. They are 
being constructed with wood planking placed tem- 
porarily in the side sections to conserve steel for. the 
war effort. Each car will have a capacity of 70 tons. 


Air and Water 


Inp1ia Finps ANOTHER USE FoR BamsBoo.— 
Kraft paper is now being manufactured in India 
on a large scale, as a result of experiments at 
the Forest Research Institute, Dehra Dun, with 
bamboo as raw material for its production. Investi- 
gations were started at the Institute in 1937 to 
explore the possibilities of manufacturing kraft 
paper from indigenous raw materials. Bamboo, 
which is available in large quantities at a cheap 
price, was selected for the experiments, and has 
proved suitable. 


AFTER SEVENTY YEaRS.—Mr. William Mulholland, 
who died in 1935, went to California in 1872 from 
Belfast, Ireland, and began work as a ditch digger 
for the City Water Company. He rose to become 
the head of the municipal water system and one of 
California’s leading hydraulic engineers. He was 
one of the original backers of Boulder dam, con- 
structed the huge Owens Valley aqueduct, and did 
much of the preliminary work on the 225 million 
dollar aqueduct system now supplying Los Angeles 
with drinking water. 


AUSTRALIAN-BUILT AIRCRAFT.—With two types 
of operational aircraft, the Bristol ‘‘ Beaufort ”’ 
bomber and another still on the secret list, Aus- 
tralia is now tooling up to make a third type. 
Deliveries of ‘‘ Beaufort ’’ torpedo bombers are 
already well ahead of schedule, and the basic monthly 
rate of production set for 1942 is expected to be 
doubled early in 1943. This production is in addi- 
tion to the large number of elementary and advanced 
trainer aeroplanes made in Australia before the 
Government recently decided to concentrate on 


operational types. 


Mosre Dry Docxs.—The U.S.A. Navy Depart- 
ment has asked Congress for an appropriation of 


docks, on the ground that there is a “‘ pressing need 
for vastly increased ship dry-docking facilities that 
can follow the Fleet or accompany it all over the 
world.”” The Navy recommends construction of at 
least five floating dry docks for vessels the size of 
cruisers, eighteen for destroyer tonnage, and twenty- 
five for patrol craft. When completed, they would 
constitute a globe-girdling network of mobile dry 
docks for repairing United Nations vessels. 


Satvace Work In AvsrraLian Waters.—A 
concern known as the Australian Imperial Force 
Docks Operating Company has completed one of the 
most remarkable salvage feats in Australian mari- 
time history. A large United States freighter was 
wrecked on the Australian coast. She was loaded 
with nearly £3,000,000 worth of valuable war cargo, 
including ten heavy bombers, worth £50,000 each, 
and hundreds of tons of fuel oil. Before she sank 
she broke in the middle and the two parts of the 
ship were flung asunder by the waves. Now all 
but £100,000 worth of her cargo has been recovered 
and the forward half of the vessel has been refloated 
and taken to port. 


Miscellanea 


Controt or Mica.—The Ministry of Supply 
announces that the control of mica will in future be 
exercised by a special section of the Non-ferrous 
Metals Control, under Mr. G. F. A. Burgess as 
Controller. All communications relating to require- 
ments of mica should be addressed to the Mica 
Control, South Wing, Somerset House, London, 
W.C.2. 


PLaTINUM WITHIN THE EmpiIrE.—At the annual 
general meeting, held in Johannesburg recently, of 
Potgietersrust Platinums, Ltd., the chairman 
referred especially to the production of the metal at 
the Rustenburg Mines. Working at full capacity 
of the plant during 1942, the output in the form of 
crude platinoids and matte was despatched to 


| 
for the year exceeded the quantity sold, and unsolq 
stocks at cost of production showed an increase of 
£50,900 over the unsold stocks at the end of the 
year. Hitherto it had been the company’s practicg 
to enter unsold stocks at the nominal amount of ¢}. 
This year the unsold stocks appeared in the balance 
sheet at cost of production, viz., £335,120. 


Non-FERROUS METALS IN SOUTH AFRICA.—What 
is to be known as the Non-ferrous Metal Smolters’ 
Association of 8.A. has been formed, with its head 
office in Johannesburg. The new body comprises 
leading Union smelters and alloy manufacturers. 
The object of the Association is to raise the standard 
of smelting of non-ferrous materials in the Union, 
to voice the views of all smelters, and generally to 
represent the interests of smelters. The Associh. 
tion has been recognised by the Controller of Non- 
ferrous Materials, and will at his request arrange a 
pool-buying system for raw materials on behalf of 
its members. 


Inp1A SEARCHES FOR RusBer.—Confronted with 
the fact that four years elapses between planting 
and tapping rubber trees, the Indian Department 
responsible for rubber research has been investigat- 
ing wild rubber-yielding plants. About seventeen 
of them are reviewed in a recent publication, and it 
is surmised that, if the collection is subsidised, wild 
Ficus elastica from Assam, Bengal, Sikkim, and 
Bhutan, may yield several hundred tons of raw 
rubber annually. The author believes that appli- 
cation of intensive methods of management to 
existing rubber plantations in South India might 
result in higher output of rubber than anything 
that can be expected from wild rubber-yielding 
plants. 


Yet ANOTHER Ow PirE Line.—The U.S.A. 
Petroleum Administrator for War has announced 
that a start is to be made in the contruction of a 
second large oil pipe line to improve movement of 
fuel to the East Coast. The new line, an 836-mile 
20in. conduit, designed to deliver 235,000 barrels of 
petroleum products daily from Texas, will connect 
with tank car-loading points in Illinois and Indiana. 
The new line will deliver light petroleum products 
from refineries in the Beaumont-Houston area of 
Texas to terminals at Norris City, Ill., and Seymour, 
Ind. Its operation will result in a net additional 
delivery by tank car of 110,000 barrels of petroleum 
products daily to the eastern seaboard consumption 
and export centres. 


Personal and Business 


Dr. E. W. Smrrx has been elected President of 
the Institute of Fuel for 1943-44. 

Lérp ALDENHAM has been appointed a director 
of Edmundsons Electricity Corporation, Ltd. 

Mr. A. Murray STEPHEN has been elected 
President of the Institution of Engineers and Ship- 
builders in Scotland. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure ofits insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institution of Electrical Engineers 
Wednesday, April 28th—S. Miptanp STUDENTs : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. “ Brains Trust.’ 6.30 p.m. 
Thursday, April 29th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ Mechanical Integration in the 
Solution of Electrical Problems,” Professor D. R. 
Hartree. 5.30 p.m. 
Friday, April 30th—N.E. Srupents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. Annual 
* general meeting. 7 p.m. 


Institution of Mechanical Engineers 

Thursday, April 29th—_N.W. Brancu: Engineers’ Clubg 
Albert Square, Manchester. ‘‘ Mechanical Engineers 

and the R.E.M.E.,”’ Colonel R. B. Maxwell. 6.30 p.m. 

Friday, April 30th.—Storey’s Gate, Westminster, 8.W.1. 

“The Hydraulic Operation of Lathes for the Pro- 

duction of Shells, W. L. Phillip. 5.30 p.m. 


Institution of Production Engineers 

Friday, April 30th.—N.E. Section: County Hotel, 
Neweastle-upon-Tyne. “Surface Finish, | with 
Application to Practical Problems,” Dr. Schlesinger. 
6.15 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


Wednesday, April 28th.—Stroprent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘‘ Naval Architectutal 





England for treatment and realisation. ‘The output 





6207 were expected to be delivered by the end of 


- Education,” 8. M. Davis. 6.45 p.m. 
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A Seven-Day Journal 


the Board of Trade, and cordial relations have 
been continued with ithe President of the Board 
of Trade and the various permanent officials 
with which the B.E.A.M.A. is constantly in 


The Loss of the Former Submarine 
* Thetis ” 


THe Board of Admiralty announces with 
regret that His Majesty’s submarine “ Thunder- 
bolt,” formerly the ‘‘ Thetis,’’ under the com- 
mand of Lieut.-Commander C. B. Crouch, 
D.S.O., R.N., is overdue and must be presumed 
lost. The submarine has been in action in the 
Mediterranean Sea, in the important work of 
seeking out and destroying the enemy ships 
which are trying to supply the Axis armies in 
Tunisia. She was, it will be recalled, built by 
Cammell Laird and Co., Ltd., at Birkenhead, 
and foundered in Liverpool Bay on June Ist, 
1939, while undergoing her trials. She dived at 
1.40 p.m. and was expected to surface again 
about 4.30, but did not rise. All those on board 
were trapped, and of the total of 103, 99 lost 
their lives, only four coming to the surface 
through the Davis escape apparatus. The 
submarine remained at the bottom for some 
months, but was finally salvaged and beached, 
after which she was brought back to Birkenhead, 
reconditioned, and recommissioned as_ the 
‘Thunderbolt.”” On the first patrol trip in 
December, 1940, Lieut.-Commander Crouch 
attacked and sank a German U boat, for which 
he was awarded the D.S.O. Further brave 
exploits gained for him a bar, which was added 
in April last. The ‘“ Thunderbolt,” ex ‘‘ Thetis,” 
was a patrol type submarine, laid down in 
December, 1936, and launched in June, 1938. 
She was finally completed and commissioned in 
1940. Her displacement was 1090/1575 tons 
and her dimensions 275ft. overall by 26ft. 6in. 
by 12ft. Her armament comprised cne 4in. 
gun and two smaller, and she carried ten 2lin. 
torpedo tubes. Her propelling machinery had 
an output of 2500/1450 H.P., corresponding to 
speeds of 15-25/9 knots, and she carried about 
210 tons of oil fuel. 


The Late Professor Dr. Aurel Stodola 


News has reached us from Switzerland of the 
death, on Christmas Day, December 25th, 1942, 
at the age of eighty-three, of Professor Dr. Aurel 
Stodola, who from 1892 until he retired in 1929 
was Professor of Mechanical Engineering at 
the Swiss Polytechnikum, Ziirich. Stodola was 
born in a small Slovakian village under the 
shadow of the Tatra Mountains, and after 
leaving school he went to Ziirich, where he 
graduated with the highest distinctions at the 
Polytechnikum. His practical training was 
obtained in the workshops of the Hungarian 
State Railways, and was followed by practical 
work over eight years in Prague, Berlin, and 
Paris. His first acquaintance with the Corliss 
steam engine was made when he was a designer 
in the works of Rustons, of Prague. On his 
appointment as Professor at Ziirich, he took up 
many investigations and researches on engine 
and turbine problems, including servo-motor 
governing, the design of nozzles and blades, and 
the flow of steam in turbines and air in turbo- 
compressors. Critical speeds of turbine shafts, 
the loading of blades and discs and their 
stressing also received his expert attention. His 
work on the internal combustion engine was 
also outstanding, and at an early date he intro- 
duced the gas entropy chart and the device of 
the kilogramme-molecule in the solution of gas 
cycle problems. He did much to extend the 
theory and development of the gas turbine. On 
these particular subjects his knowledge was 
profound, and he was consulted by the leading 
firms in all countries. He was a member of the 
Swiss Society of Engineers and Architects, the 
Swiss Electrotechnical Verein, and a senior 
honorary member of the Institution of Mech- 
anical Engineers. It may be recalled that on 
January 24th, 1941, the James Watt Inter- 
national Medal was presented to Dr. Stodola. 
At a meeting at which more than two hundred 
members and guests were present the medal 
was handed by the President, Mr. Asa Binns, 
to the Swiss Minister, Mr. Walter Thurnheer, 
who transmitted it to Dr. Stodola by official 


that historic occasion were Mr. Ota Vojtisek, 
the Czechoslovakian Attaché, representing the 
country of Dr. Stodola’s birth, and Mr. Du Cane, 
representing the Engineering Institute of 
Canada, one of the societies which suggested 
that Dr. Stodola should be awarded the Watt 
Medal. We may close fittingly with the last 
words of Dr. Guy’s appreciation: ‘‘ Professor 
Stodola was a great engineer, a great teacher, 
and a great gentleman.” 


The “ Vega-Ventura”’ Bomber 


ON Saturday, April 24th, the Ministry of 
Aircraft Production released further particulars 
of the Lockheed ‘‘ Vega-Ventura’”’ medium 
bomber. The first mention of this bomber was 
made in December last, when, on the 7th of that 
month, the attack was made on the Philips 
works at Eindhoven, in Holland. Since that 
time ‘‘ Venturas”’ have taken part in many 
R.A.F. raids on enemy-occupied countries with 
increasing success. This twin-engined, all-metal, 
mid-wing monoplane is a military version of the 
Lockheed ‘“‘ Lodestar.”’ It has the following 
principal dimensions :—Length, 52ft. 7}in.; 
span, 65ft. 6in.; height to top of radio mast, 
14ft. 2in.; height over fuselage, 11ft. 104in.; 
span of twin-tail, 25ft. 10in.; wing area with 
flaps up, 551 square feet ; wing area with flaps 
down, 619 square feet ; weight all up, 26,000 Ib.; 
approximate maximum range, 1000 miles at 
16,000ft.; maximum speed about 300 m.p.h.; 
and cruising speed about 260 m.p.h. The 
“Ventura ’”’ carries a crew of four, including 
the pilot, the bomb-aimer navigator, the wire- 
less operator under-gunner, and the gunner. 
The ‘‘ Ventura I” is powered with two Pratt 
and Whitney “ R. 2800 S.I.A.4/G.” engines, 
each with a designed maximum output of 
1850 B.H.P., while in the “‘ Ventura II” two 
Pratt and Whitney ‘R.2800 258.B./G.” 
(‘‘ R.2800/31 ”’) engines, each with a maximum 
output of 2000 B.H.P., are installed. The pro- 
pellers are of the Hamilton ‘‘ Hydromatic ” 
type. The armament, which puts this bomber 
among one of the most heavily armed aircraft 
of its type, consists of eight or ten machine 
guns, which are disposed as follows :—Two 
0-50 fixed guns in the upper part of the fuselage 
forward of the flight station, with two 0-303 
depressible guns in the nose. In the. power- 
operated Boulton and Paul upper turret two 
0-303 guns are installed, while some of the 
later versions are equipped with a four-gun 
turret. There are two further 0-303 guns in 
the under turret. All the forward guns can be 
electrically fired by the pilot. The maximum 
bomb load carried is 2500 Ib., which may include 
three 500 Ib. and four 250 Ib. bornbs. 


The B.E.A.M.A. Report 


THE annual general ‘meeting of the British 
Electrical and Allied Manufacturers’ Associa- 
tion took place on Thursday, April 15th, at the 
Connaught Rooms, when the Chairman of the 
Council, Mr. L. W. Smith, presided. The annual 
report and the accounts were unanimously 
adopted. In presenting the report, Mr. Smith 
made reference to the close touch which had 
been kept with the various Government 
Departments, and the problems of post-war 
reconstruction as they affected the electrical 
industry. The agreement of the B.E.A.M.A.with 
the British Engineers’ Association, to examine 
the possibilities of closer co-operation, was an 
important step forward, for it was felt that 
there were many problems of post-war recon- 
struction which were common to the engineering 
industry as a whole. During the year under 
review agreement had been reached with the 
Ministry of Supply regarding the standardisa- 
tion of prices for certain classes of motors. The 
conditions of contract of the various Depart- 
ments had been clarified and amended and a 
default clause modified. Conversations had 
taken place with the Board of Trade, pointing 
out the importance of export trade in the 
building up of a prosperous industry in the post- 
war period. The Chairmen of the two Expert 





courier. Among those who were present on 





contact. During the year the standard 
B.E.A.M.A. formule for calculating variations 
in prices due to fluctuations in the rates of 
wages and costs of materials were agreed with 
the electricity supply undertakings and the 
revised formule are now in general use. Three 
new sections have been formed and two sections 
have been divided. It is of interest to record 
that one new section, the Commercial Electric 
Refrigeration Association, or C.E.R.A., com- 
bines in its membership the manufacturers of 
refrigerating machinery and heat-insulating 
materials with the distributors and service 
agents throughout the country. 


The British Engineers’ Association 


Ir has now been announced that the retire- 
ment of Mr. David A. Bremner from the 
Directorship of the British Engineers’ Associa- 
tion will take effect at the end of this month, 
and that Mr. A. W. Berry, A.M.I.E.E., has been 
appointed, to succeed him. It may be recalled 
that Mr. Bremmner’s retirement was fore- 
shadowed some months ago, and in THE ENGI- 
NEER of July 17th, 1942, reference was made to 
the way in which the influence of the B.E.A. 
has increased under his guidance. Mr. Bremner 
has held the position of Director for nearly 
twenty-five years. Mr. Berry, the new Director, 
was for some years assistant to the general 
manager of the British Electric Transformer 
Company, Ltd., later becoming manager of the 
technical and general sales department of 
Crompton Parkinson, Ltd. His special know- 
ledge of large-scale administration, commercial 
management, and export negotiation will enable 
him to render valuable assistance to the Asso- 
ciation in its present and future activities. 


The Bicentenary of Edmund Cartwright 


SaturDay last, April 24th, marked the 
bicentenary of the birth of the Rev. Edmund 
Cartwright, D.D., F.R.S., who was the inventor 
of the power loom. He died at Hastings on 
October 30th, 1823, and was buried at Battle. 
A tablet to his memory was erected in the 
parish church at Battle, and on Saturday a 
chaplet was placed beneath it on behalf of the 
Newcomen Society. Edmund Cartwright was 
born at Marnham, in Nottinghamshire, and was 
educated at Wakefield Grammar School, after 
which he studied at University College, Oxford, 
and was later made a Fellow of Magdalen 
College. In 1779 he became the rector of 
Goadby Marwood, in Leicestershire, and would 
have been known only as a clergyman and a 
poet had he not, in 1784, paid a visit to 
Arkwright’s spinning mill at Cromford, in 
Derbyshire. His interest was aroused in weaving 
and he made experiments with a power loom, 
producing a successful design, which he patented 
in 1785. In that year he moved to Doncaster 
and founded a factory for spinning and weaving, 
costing about £30,000, but unfortunately the 
venture proved unsuccessful financially. The 
first mill to be built according to his plan was 
that for Messrs. Grimshaw at Manchester, which 
in 1791 was wilfully destroyed by fire. In spite 
of the opposition by hand weavers, the use of 
the power loom had greatly increased by 1807. 
His patent was about to expire when, in 1809, 
the sum of £10,000 was voted to him by the 
House of Commons in consideration of his 
having contributed so largely to the commercial 
prosperity of the nation. Besides inventing the 
power loom, Cartwright produced other 
machines for combing wool and for rope- 
making, and at one time he co-operated with 
Robert Fulton in experiments for the application 
of the steam engine to ships. A good portrait 
of Edmund Cartwright is in the possession 
of the Institution of Mechanical Engineers, in 
the form of an artist’s proof, engraved by 
Mr. T. Oldham Barlow, from the original picture 





Committees have kept this point of view before 





by Robert Fulton, himself also an artist. 
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Time and the Production of Mechanisms 


(By a Correspondent) 


CIENTISTS tell us that the coal and oil 

beds on which our industries and armies 
are fed, either directly or indirectly, were 
started in the paleolithic period, tens of 
thousands of years Before Christ, when 
primeval forests and swamps were sub- 
merged and covered with silt. Nature has 
taken this, to us mortals, great time to 
mature her products from a form of but little 
value to man into a state in which he can 
make wide use of them. This process is cited 
as an example of Nature’s metamorphosis. 
Scientists also inform us that the horse—the 
friend of man—which for so long was 
synonymous with military might, is a very 
different creature to-day from its precursor 
of the Eocene ages. There were many stages 
of development to be passed through in 
thousands of years before this noble animal 
was properly equipped, as to feet and limbs, 
to render it agile and lissom on the type of 
land on which man lives, and as to teeth and 
jaws to turn it from a herbiferous to a grami- 
nivorous animal as grass spread over the face 
of man’s world. This is given as an example 
of Nature’s evolution. 

Sir Frank Baines, Principal Architect to 
H.M. Office of Works, during a lecture to the 
Institution of Mechanical Engineers in 1922 
on the preservation of the roof of West- 
minster Hall, described Xestobium tessellatum 
(the Death Watch beetle) as a perfect example 
of the intensive development through long 
ages of a simple uni-purpose instrument. 
The sole objective in the three-year life cycle 
of this insect in its larval stage is to pierce 
a small tunnel in oak timber. Then, in its 
beetle stage, having emerged from its tunnel 
and completed its boring task, it raps its 
head on the timber to attract a mate, so that 
the process may continue, to the destruction 
of many a valved roof. It has worked, 
largely unobserved, on an unchanged terrain 
and in a congenial atmosphere till modern 
man has successfully attacked it with a 
suitable chemical mixture and a “ flit ” gun. 
This is listed as one example of Nature’s 
development. 

Just as there are enormous time lags in the 
physical world, so in mechanical contriv- 
ances there are time lags often of very long 
duration between the inception of an idea 
and its perfection, into an instrument readily 
available for the use of man. Thoughts are 
not things, nor are ideas ironmongery. 

Rudyard Kipling, the poet of engineers, 
sensed the slow rate of change in the funda- 
mental tools of the artisan when he wrote 

‘* How very little, since things were made, 

Anything alters in the shipwright’s trade.” 

When our legislators of 1852, with no great 
body of scientific men among their numbers, 
passed the Patent Law Amendment Act, 
they realised the time element, and gave the 
patentee protection for a period in order to 
enable him to produce and develop articles 
made to his invention. Subsequent legis- 
lators have endorsed and even strengthened 
this principle, so that now a patent is valid 
for sixteen years, with another five years 
added if the patentee can show that he has 
been inadequately remunerated by his patent. 
Possibly the best-known recent example of 
this is Sir Charles Parsons’ 1884 patent for 
the turbine bearing his name, and his 1894 
patent for the use of the turbine for marine 
propulsion. Even such an outstanding engi- 
neer as Sir Charles Parsons could not fully 
exploit his idea within the original compass of 





time, and he was granted an extended period 
for further development which could not be 
made till more suitable materials in the way 
of heat-resisting steels were available, and 
his system of gear reduction was perfected. 

Professor Elihu Thompson, in his James 
Forrest Lecture of 1924, pointed out that 
‘a characteristic of our age is the compara- 
tively rapid development in practice of the 
new discoveries in science itself, where 
formerly the period between a discovery and 
its appearance in practical utilisation was far 
more extended or delayed.” In the two 
decades which have followed, this speeding- 
up process has continued to a marked degree 
under the competitive factors found both in 
peace and in war. Nevertheless, in general, 
it has only been speeding up, not the elimina- 
tion of the intermediate steps, despite the 
determined attacks of trained teams of 
scientists and engineers. Similarly, Sir 
Stephen Pigott in the 1940 Charles Parsons 
Memorial Lecture stated that whereas for 
marine propulsion the power of reciprocating 
engines increased from 5000 I.H.P. to 
45,000 I.H.P. in a period of fifty years, the 
power of turbine installations increased 
from 9000 S.H.P. to 70,000 S.H.P. within five 
years. 

Engineers do sometimes manage to steal a 
march on Time, and make short cuts to quick 
results. Two cases come to mind. The first 
is the very beautiful series of researches on a 
model scale by Professor Gibson at Victoria 
University, Manchester, about 1930, on the 
probable effect on navigational conditions 
were the Severn Barrage to be constructed. 
By letting silty water flow through a scale 
model of the site, back and forth at quick 
intervals to simulate tidal conditions, he was 
able to reproduce the changes made in the 
river during the last fifty years, and predict 
those likely to occur within fifty years after 
building the barrage. These experiments, 
lasting some three years, gave predictions 
for fifty to one hundred years ahead, an 
enormous condensation of the unknown time 
factor. Similar experiments on a still larger 
scale were made in connection with Rangoon 
harbour works, and prevented certain works 
from being undertaken, works which would 
only have resulted in heavy silting of the 
channel. 

The other example is the method of labo- 
ratory experimenting with specimens of 
steel or other materials by means of rapid 
applied alternating stresses, often at high 
temperatures. Here the life history of the 
material under test can be foretold in a 
matter of months, and it is safe to say that 
our knowledge and use of high-temperature- 
resisting steels has been greatly enhanced 
and hastened by these time-saving tests. 

These are, however, exceptions rather than 
rules. They are keys which open few doors. 
They indicate methods of time saving open 
to the very able rather than the average solver 
of problems. 

It will be very instructive to examine a 
few examples of progress in engineering under 
normal conditions of peace procedure. 
Every reader will, no doubt, be able to find 
similar and possibly better examples from 
the storehouse of his own memory. 

Let us start with a story of man’s methods 
in metamorphosis. On the occasion of an 
informal luncheon given at a Machinery 
Exhibition at Olympia, the late Dr. Ferranti 
gave a delightful account of how the widely 





used electric meter named after him came 
into being. He originally invented the prin. 
ciple with a view to its being the outstanding 
industrial motor of its day—a day when 
motors were, but small. The motor, when 
built, proved to be too inefficient to become 
marketable, but, nothing daunted and realis. 
ing that his invention was a good one, he 
set to and in time produced his meter, which 
was such a universal success. Time was 
needed to eliminate an unsuitable applica- 
tion of a great idea. 

Now let us consider a case of evolution. 
Many new ideas have to await further dis- 
coveries of science or new advances in totally 
different fields of engineering, and lie prac- 
tically dormant till another worker conceives 
a new use for the idea and adapts it to meet 
modern requirements. An example is 
Froude’s hydraulic dynamometer, patented in 
1877 and brought out as a system for absorb- 
ing power for marine engine tests. This was 
followed by Dr. Fottinger’s hydraulic device 
of 1905, introduced first as a gear and torque 
transformer, but later as a hydraulic clutch. 
This fundamental idea was not greatly used 
till it was taken up with great success under 
such titles as the fluid fly-wheel for use in 
motor vehicles, and as a form of coupling in 
many an industrial application. At least as 
much credit is due to the later inventors for 
realising that the time and opportunity had 
arisen for evolution, for broadening the scope 
of the original inventor’s idea. Time has 
been needed and evolution in other industries 
to give to man a fuller benefit of the early 
inventor’s brains. Who knows with what 
further benefit time will endow this one idea ! 

Here are some examples of man’s develop- 
ment of inventions. In 1845 R. W. Thomson 
invented and patented the pneumatic tyre, 
first with a leather outer cover, but two years 
later with a rubber cover. High-pressure 
pneumatic tyres had come into use on small 
buses and light lorries by 1914, the start of 
the last war, although practically all the 
heavy lorries were shod with solid rubber 
tyres. After the war high-pressure pneu- 
matics came into general use on all lorries 
and buses. In the winter of 1923 the Sahara 
Desert was crossed by Etienne on a pneu- 
matic-tyred Renault car, and the door to 
all deserts was opened to wheeled vehicles. 
Much work had to be done, however, to 
produce tyres capable of running at lower 
pressures, and it was not until after 1930 that 
balloon tyres, with pressures down to 15 Ib. 
per square inch, came into use to enable even 
the heaviest wheeled vehicles to negotiate 
practically any desert. A still later and 
further aid to cross-country travel in sandy 
areas has been the introduction of the sand 
tread on a pneumatic cover, to compress and. 
bind the sand, akin to the action of a camel’s 
foot, as against the punch and shear of a 
horse’s hoof. It has taken nearly a century 
of development before Thomson’s idea 
could in practice enable Alexander’s Army 
to chase the enemy 1600 miles west in 
Africa. Even the stimulus of one great 
World War did not endow the wheeled 
veliicle with ability to negotiate soft country, 
desirable as that end would have been. 

This country has often been accused of 
being backward in utilising its water power 
resources. The power stations of various 
Continental countries, of Canada, and of 
America have been held up as standards for 
us to emulate. We did develop some of these 
resources many years ago, notably in con- 
nection with the British Aluminium Com- 
pany’s electro-chemical works—Foyers, 1896 ; 
Loch Leven, 1909; and Fort William, 1930. 
In all these cases the power generated has 





been utilised almost solely at the site. A 
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Commission on the Water Supply Resources 
of Great Britain did also report on the whole 
subject late in 1921 to the Board of Trade. 
As, however, the heaviest rainfall occurs, and 
the best sites for elevated storage reservoirs 
are found, at considerable distances from the 
centres of population and the power-hungry 
factories, it was not till the grid system of 
electrical distribution, with its 132,000-volt 
transmission lines, was an accomplished fact 
in 1929 that it became possible to reap the 
full benefit from Nature’s storehouses in the 
remoter parts of Scotland. The first of these 
peak-load schemes—the Galloway Power 
Company—started operation in 1935. The 
plant followed old and well-tried practice. 
The justification for the undertaking, how- 
ever, had to wait progress on lines other 
than water power engineering, the most 
important possibly being the evolution by 
1929 of a 132,000-volt outdoor insulator. 

The cheerful red London bus, rather 
browned off for the war, is now an emblem 
of reliability and punctuality, but had a 
very chequered career to start with. From 
1897 to 1908, when first introduced, it was 
prone to such numerous breakdowns that a 
stage had been reached when it looked as 
though it would be driven off the streets 
owing to its unreliability. The enactment of 
a stringent weight limit in 1904, passed by 
legislators who probably did not realise the 
full import of their ruling, threatened to be 
the final cowp de grace. Fortunately, this 
last straw proved a blessing in disguise, as 
excess weight is one of the most potent 
enemies to progress, as indicated in THE 
ENGINEER’S paper on ‘‘ Armoured Fighting 
Vehicles’ in the issue of January Ist, 1943, 
and by 1910 sufficiently reliable fleets to lighter 
designs were being put into service, to drive 
the horsed bus off the streets. Later, 
developments, based on Ackroyd’s patents 
of 1890, and Diesel’s of 1893, enabled the 
petrol engine to be replaced by a heavy oil 
engine, almost universally, with great result- 
ant economy in fuel. 

These few. varied examples, which every 
reader can supplement with cases from his 
own knowledge and experience, suffice to 
show that Time has its. own immutable laws. 
Time is no respecter of persons or dictators or 
wars or even social upheavals. Two instances 
—the low-pressure tyre and the Parsons 
turbine—show that even all the resources 
behind a World War are not sufficient to 
complete the emancipation of a weapon from 
its early stages to its final fulfilment. 

Yet there are many, techically trained or 
otherwise, who, ignoring the precepts of 
history, chafe hardly at the delays that occur 
between the birth of an idea and the stage 
when it has burgeoned sufficiently to be a 
weapon of victory in the hands of the troops. 
Far too many expect that with the mobilisa- 
tion of the scientific and engineering staffs 
of the country ‘ideas should hatch out into 
instruments as rapidly as the mayfly emerges 
from the nymph. While it is agreed that in 
war, speed is essential, and even vital, yet 
there are hurdles to overcome, and even 
though time may be compressed and con- 
certinaed it is an imponderable factor, ever 
with us, like the poor. 

Let us now apply the principles outlined 
to some of those war weapons, details of whose 
construction and performance have already 
been released through the Press. The 
destroyer, maid of all work to the Navy, is 
a vessel whose development was unfolded 
most graphically by Sir John Thornycroft 
in his Presidential Address to the Institu- 
tion of Mechanical Engineers in 1937. As 
one who has taken so great a part in this 
development, he unveiled the picture from 


reciprocating engine days, through early 
turbine days, to models of reliability ; nor 
did he forget to indicate the debt we owe to 
the engineers in the early trials when there 
was “nothing but the human will staving 
off doom.” These vessels were looked on 
rather as ships for short high-speed burste 
than as holders of ward and watch in every 
ocean. Yet we know that many of them 
have already steamed over 200,000 miles 
during this war, in all weathers, in all seas. 

What is the secret of their reliability ? 
Allowing much for the spirit of the men who 
run them, often under conditions of great 
discomfort and danger, surely the answer 
is that their development, through epics of 
trial and years of use, has produced a 
thoroughbred of mettle and stamina capable 
of taking the hardest knocks from Neptune 
or the Hun. 

The corvette, a newcomer to the Navy in 
this war, although the name is old and 
honoured, was fortunately based on a well- 
tried design of a little ship developed before 
the war by Smith’s Dry Dock Company, 
South Bank, Middlesbrough, for the whaling 
industry. One firm alone had taken more 
than twenty of these vessels into service. 
Their function was te operate with a parent 
floating whaling factory. They went out 
into Antarctic waters to catch and kill the 
whales and bring them back to the factory 
for treatment. Their métier was to roam the 
whaling grounds in the wildest weather, and 
the Antarctic is far harder than the Arctic. 
Based on this excellent and well-proved 
design, changes have been made to meet the 
Navy’s needs and the mass producer’s diffi- 
culties, but the magnificent work of these 
small craft in all waters and all weathers is 
primarily due to the pre-war work of inten- 
sive development and usage to which they 
have been subjected. Few big ships could 
have stood up to winters in the Atlantic as 
have these miniature vessels, storm-tested 
by the Antarctic Ocean. Now the need has 
arisen for a ship with greater bite to combat 
the U boat, a frigate has been developed 
from the war-tested corvette. 

The steamship has had a century or more 
of use to find itself. For all purposes except 
extreme developments, it may be said to 
have been well stabilised in design and 
reliability. 

When we turn to aircraft, we come to a 
comparatively young industry, since it was 
only in 1909, or thirty-four years ago, that 
the English Channel was first crossed by 
Blériot. 

During the last war immense strides were 
made in military aviation. In the period 
intervening between the two World Wars, 
healthy competition developed aircraft for 
civilian purposes to a considerable degree, 
while for military purposes progress was 
made by all the great Powers in accordance 
with the sums of money they were prepared 
to spend from their national exchequers. 
We in this country preferred quality to quan- 
tity, with the result that our machines and 
their pilots have usually been outnumbered 
till but recently, and have had to rely upon 
their qualitative superiority. 

The aeroplane of this war, in order to make 
full use of the advances in knowledge of 
science, metallurgy, engineering,and weapons, 
has to be a far more finished and complicated 
machine than its predecessor of the last war. 
Despite advances in methods of engineering 
production, its cost has been multiplied at 
least five times, but, on the other side of the 
ledger, its performance, under many head- 
ings, has increased in an even greater propor- 
tion. It must not be thought that these 





wonderful machines were developed over- 


night. The “Spitfire” which saved this 
country from invasion in 1940 was derived 
from a Schneider Trophy design and has 
therefore many years’ development behind 
it. 

To what is the high qualitative perform- 
ance of our aircraft due? Largely to the 
excellence of the engines. These are of first- 
class design, made with first-class materials, 
and first-class workmanship. They have had 
a long period of running, some having been 
built under licence in many other countries 
to add to the experience gained at home. 
The liquid-cooled Rolls-Royce “ Merlin,” 
for example, is claimed to have over 20 
million flying hours behind it to explain its 
great reliability. 

The “ Typhoon,” the latest fighter, coming 
into quantitative use in 1943, was started, 
we are told, in 1936, a seven years’ develop- 
ment, owing to great difficulties in perfecting 
its wonderful power unit. This is, however, 
an extreme case, as four years is the usual 
period allowed from the first drawing-board 
stage to operational use in the hands of our 
airmen. 

Now let us look at something with little or 
no development under peace conditions—the 
purely military fighting machine or tank. 
Road and cross-country vehicles, as already 
stated, had been brought to a high state of 
perfection before the present war began, but 
only those countries which agreed to spend a 
considerable amount of their national income 
on instruments of aggression had made much 
progress upon their modern tanks. Those 
who staged private wars on other countries’ 
soil or made invasions on peaceful neighbours 
reaped a specially lucrative harvest in the 
time factor of development. 

In 1770 R. L. Edgeworth was granted a 
patent which covers the majority of track 
designs. Between 1801 and 1821 patents 
were issued for chain tracks instead of wheels 
for road locomotives. A few years prior to 
the last Great War, Holt in America and 
Hornsby in England produced tracked 
vehicles with good cross-country perform- 
ance. The rar mainly a slow, unsprung, 
tracked vehicle, came into its own by 1916 
to act as a potent factor in the winning 
of a World War. Those countries which 
endeavoured to pursue peace subsequently 
were at a disadvantage because the 
development of tanks to keep pace with the 
new weapons opposed to them is an expen- 
sive and not rapid process, and for the most 
part, such tanks as were acquired were small, 
relatively cheap, and, being thinly armoured, 
were soon outdated by the anti-tank weapons 
they had to face on the outbreak of World 
War No. II. 

Our smallest vehicle coming within this 
category, the Bren Carrier, made up as far as 
possible of parts in commercial use, and 
designed on the basis ‘of earlier well-tried-out 
models, was soon in quantity production, 
and has proved itself in battle to be a most 
serviceable weapon, even in the hands of 
units with but little experience of mechanical 
equipment. ’ 

In the article in its issue of January Ist, 
1943, THE ENGINEER, already referred to, 
pointed out the big step up of perform- 
ance under every category required by the 
present tank, compared with the old. Five 
times the speed, five times the armour 
thickness, at least ten times the reliability, 


‘j}and many new features, such as wireless 


equipment and a power traverse to its turret. 
It has meant a change from cast iron and 
mild steel to armour castings and alloy steels, 
with the attendant difficulties of finding the 
requisite machining capacity in a production 





set-up, already filled by the earlier needs of 
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the fighting Services. The building up 
of capacity in some of the new armour 
materials and the finding of men to work 
them has in itself been a huge task, only 
accomplished after a considerable lapse of 
time. 

The motor-car of thirty years ago could 
never have achieved the popularity of the 
car of to-day, because it called for a fairly 
skilled mechanic to keep it continuously in 
service. The motor-car had to pass through 
a further long period of development before 
it reached its present stage, where anyone 
can keep one on the road for a very big mile- 
age without serious difficulty or undue atten- 
tion. This stage of development has been 
denied to the tank, which has had to go into 
battle and stand up to most trying conditions 
with relatively little mileage, run by @ rela- 
tively small number of vehicles. All honour, 
therefore, to those designs which, though 
little tested, have performed well. 

Now let us turn to the progress of an art 
common toall three Serviees—radio activities, 
some of which had not been utilised in war 
before, some of which have turned radio 
from being a more or less defensive weapon 
into one of active and indispensable 
offence. 

The existence of so-called Hertzian waves, 
the basis of radio transmission, was revealed 
to man in 1888, but it was not until Marconi 
took out further patents in 1895 that com- 
mercial long-distance wireless communication 
became a possibility. The English Channel 
was not “ bridged ”’ till 1899, ten years before 
Blériot. “ bridged ” it on an aeroplane, while 
it was 1901 before transmission was made 
across the Atlantic. Sir John Ambrose 
Fleming’s discovery of the thermionic valve 
in 1904 led to great advances in the employ- 
ment of wireless speech and broadcasting. 
There was thus plenty of time to develop the 
uses of “ wireless ’’ even before the last war 
for military requirements, and considerable 
use of it was made then, with great inereases 
by the time this war started. These addi- 
tional applications were greatly assisted by 
the work done by the G.P.O. in the further- 
ance of its commercial objectives. To men- 
tion one only, the control of tank units by 
radio is a vital factor in the handling of 
armoured formations. Similarly, the control 
of aeroplanes by radio is also vital, especially 
on these misty islands of ours. These are, 
however, but detailed improvements in the 
technique of a science of some forty years’ 
standing with an organised industry behind 
it. The development new to this war is that 
of radio direction finding, about which but 
little may be said beyond the fact that it is 
based on a principle known before the war. 
It was in experimental development, or even 
a little further, when war started, but despite 
the high importance attached to it, its rate 
of progress was relatively slow for many 
reasons, among which the following may be 
mentioned without fear of giving away 
information to the enemy. Research was in 
a field to which few workers had devoted 
their attention, and batches of scientists had 
to be trained or directed to this new task. 
When production was required it had to 
come from an industry already more than 
busy. When production commenced there 
were few, if any, operators, maintainers, 

instructors, or repairers who knew the new 
technique, and very careful planning was 
needed to ensure that the best allocation of 
instruments was made between the varied 
interests mentioned, to say nothing of the 
claims of the various fighting Services and 
various Allies. Till troops are fully trained 
in new equipment, that equipment cannot 


The examples selected, which most readers 
can cap with experiences of their own, and 
which will be supplemented by many other 
instances when the secrets of the war may be 
unlocked, are not given with any intention of 
condoning delays or slackness in turning 
ideas and inventions into weapons of utility 
or offence. They are stated as a corrective 
to those who hope that miracles can happen 
at the mere meeting of a body of eminent 
scientists or engineers or that a formula 
will fortuitously be invented by which the 


enemy will be overcome as by a death ray, 
or all the world’s future problenis will be 
settled after peace as by a life ray. 

Our Prime Minister has warned us to 
expect blood, toil, tears, arid sweat, and much 
hard work in the general progress of this war, 
This warning should also be taken to heart 
in engineering problems. The way of pro. 
gress is only won by hard work and expe. 
rience. Time is, in fact, an immutable factor 
in development. Perfection is the culmina- 





tion of performance. 








Delaware 


Se August, 1940 (page 100, Vol. CLX.X), we 
described in some detail the projected con- 
struction and beginning of work upon the 
great Delaware aqueduct, which will eventu- 
ally bring to New York City some 700 million 
gallons per day of water from new sources 
in the Catskill Mountains. In our issues of 
September 4th, 1942, e¢ seg., we described 
certain sections of the works, including the 
Merriman dam which creates a reservoir in 
the Rondout Valley, and tunnelling opera- 
tions towards the upper end of the aqueduct. 
We now continue that account by describing 
certain other selected sections of these 
remarkable works. This article is concerned 
with the driving of the aqueduct tunnel under 
the Hudson River, and others will deal with 
works at the West Branch and Kensico 
reservoirs, as indicated on the accompanying 
map of the lower part of the aqueduct, A 
profile of the whole aqueduct is also repro- 
duced. 

On March 2nd, 1939, Pleasantville Con- 
structors, Inc.—ah aggregation of experienced 
concerns—was awarded contract 318, which 
called for the driving of 36,600 linear feet of 
tunnel having a finished diameter of 13-5ft. 
inside the concrete lining. The estimated 
contract cost was 10,679,910 dollars. This 
work has been done from two shafts—shaft 54 
and shaft 6—15,200ft. apart, that had been 
sunk by another contractor under an earlier 
award. Shaft 54 has a depth of 1020ft., and 
is situated 10,980ft. westward of the Hudson 
River ; and shaft 6, which is 685ft. deep, is 
situated only 820ft. east of the river. Shaft 5A 
is directly on the tunnel line, but shaft 6 lies 
to the south of the tunnel and connects with 
it by a drift 166-7ft. long between the shaft 
axis and the tunnel axis. The drift for its 
major length has a diameter of 19ft. inside 
its concrete lining, but as it nears the tunnel, 
for a distance of 33ft., the drift gradually 
flares to 4 maximum diameter of 43ft. 5in., 
where it meets the tunnel. 

Shaft 6 is to serve as a drainage shaft for 
the entire length of the Rondout-West Branch 
tunnel section of the Delaware aqueduct, 
and the purpose of the drift was to permit 
the installing of the necessary control equip- 
ment. Shaft 6 therefore also differs in some 





particulars from shaft 5a, which primarily 
was sunk to afford access for tunnel driving. 
From the top of sound rock—30ft. below the 
ground sutface—downward for a depth of 
591-5ft., shaft 6 has a diameter of 26-5ft. 
inside its concrete lining, and from that 
point downward for 12ft. there is a transition 
section wherein the circular shaft changes to 
a rectangiilar one, 30ft. 4in. in cross section, 
that is carried to the bottom of the shaft. 
Close to the bottom and at one side there is 
a connecting working pump chamber, also 
excavated in the rock. In the access drift 





function at its full value. 


Aqueduct 


No. ViI—(Continued from page 292, October 9th, 1942) 


is to be installed a manganese bronze door 
with a semi-ellipsoidal shell; 3in. thick. The 
doot will have a 7ft. major axis and a 5ft. 
minor axis, and has been designed to resist 
a hydrostatic pressure of 530 lb. per square 
inch. The door alone will weigh 9000 lb., 
and the steel backing ring against which 
it will be seated when closed will weigh 
40,000 lb. The door is to be supported at a 
point directly over its centre of gravity by 
a Swinging bronze bracket. The door will be 
drawn against the cast steel backing ring and 
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against a compressed lead gasket in the door 
frame by bolts that will seal the door initially 
water-tight before pressure is applied on the 
outside by the filling of the tunnel. The 
estimated cost of the bronze door and the 
steel backing ring is 10,336 dollars. When 
the tunnel is drained, a force of only 165 Ib. 
bone be needed to swing open the 9000 lb. 
oor. 
Shaft 5a and shaft 6 and the stub-tunnel 
sections at the shaft bottoms—totalling in 





each case about 400ft. of tunnelling—were 
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flooded to heights of from about 300ft. to} The sinking of shaft 5a and shaft 6 and|an uncertain factor for which the contractor 
more than 700ft. above the tunnel invert.|the driving of the associate stub tunnels| would have to provide. Largely for this 
All told, the two’shafts and the stub-tunnel | disclosed the general nature of the rock| reason, Pleasantville Constructors, Inc., took 
sections contained 4,280,000 gallons of water | formations that would have to be pierced | special precautions in tooling its plant for 
when the Pleasantville Constructors, Inc.,'in driving the contract section of tunnel, |the job ahead—some of the equipment being 

















built especially for the work. 

West Branch Reser Lantos hineeddls The tunnel section that underruns the 
: j, ciaaunt 0 bird was driven by the heading 
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15004 _—= , agen + ime inshore from the west side of that waterway. 
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pag 3 g2 Z 26 6as F F552 _ shaft 54 through the sound rock generally 
éé prevailing throughout that part of the con- 
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5 tract, but two 300 gallons per minute and one 
1000 gallons per minute pumps were installed 

inthe pump chamber at the bottom of shaft 5a. 

With the outlook of possibly troublesome 
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bane ides from Apadout Reservoir @ ing from shaft 6, the pump chamber there at 
the start of work was equipped with two 
PROFILE OF DELAWARE AQUEDUCT 300 gallons per minute and two 1000 gallons 


r minute pumps to deal with w 
took possession in May of 1939. Unwatering|and exploratory borings further indicated believed to Be the probable si cttuieak Fedatee 
down to the springing line of the stub tunnels|that 53 miles of the tunnelling would be] of water to be encountered in driving both 
was done by bailing ; and for that purpose a} through the Hudson series of shales, slates, | the north and south headings from that shaft. 
cylindrical steel bucket of 800-gallon capa-|and sandstones, and that the remaining|The tunnel lies substantially 600ft. below 
city was used at each shaft. At the bottom] 1} mile would pass through Wappinger lime-|the surface of the river, and the Hudson is 


of each bucket there was a simple 12in, fla 



























































valve that lifted to flood the bucket as it 3 ay 
sank and closed as the bucket was hoisted. ¢ Kes.) it 
Each bucket was suspended from a non- SECTION B.D. , n — 
spinning 7in. cable, and the lifting and lower- 1 —-- ms 

ing was done by a 150 H.P. mine hoist. All A 8 me 

but 530,000 gallons of water was removed by fesape GAME > Air Duct rt Sinking 

bailing, and the unwatering was completed "\ ae Sinking Pump Service Cage | Pump foae 

by pumping. Bailing proved both efficient Sinking Pump~feiost LR Cage hemes ii 

and economical, and that part of the job at Pipe es Service : is ayes Up L., 
the two shafts was completed in forty-nine Steel Interlining 5 — Cage ‘it Main Floor nl mil oF I} 
eight-hour shifts. The contractor had his 48° Riser “Ties fA ORE ain Pump ~~ 1 | | re 
equipment both above and below ground in hae Sa ~ Discharge : >, | me [fomie 

place so that tunnel driving could be started — fem: = | he Mm of 





at shaft 54 on August 24th, 1939, and at “ 
shaft 6 on September 9th following. ae Main Pum, +8 

As has been the practice at the other tunnel- — TT ee Vale aay 
driving operations on the Delaware aqueduct, T; 
shaft 54 and shaft 6 were topped with steel ap FA AIAN ced | 
headframes, and were equipped with 12 cubic g/ re 
yard skips and counterbalancing man and if 
material cages, having a load capacity of Dis. 
20,000 Ib. Vulcan single-drum hoists of Ee & - ry =| 
350 H.P., driven by Westinghouse motors, RO AG RE Be ees Mae | a sg 
have served the two shafts,*the travelling 1, he 
speed being 400ft. in shaft 6 and 600ft. per Me na Suction Bh 
minute in shaft 54, which is deeper. At the ’ Pipe mart 
surface, and adjacent to each shaft, were SECTION CC. oh tne 
provided two Ingersoll-Rand turbo-blowers, : oe 
each driven by a 100 H.P. motor and capable 
of delivering 9600 cubic feet of air per minute 
to the two 28in. spiral-weld vent pipes that 
have carried ventilating air to the north and oe 
south headings driven from the bottom of _— 
each shaft. Motive air for rock drills and cette AP nt 
other pneumatic equipment has been fur- Bn 8 Riser aS 
siciael ak each ahead taro: enameen aida a Ee 
of two Ingersoll-Rand ‘* Pre-2 ”’ units, having Bre) | Access Door ee 
a combined capacity of 3400 cubic feet of —_ aon eke 
free air per minute. . cf 

Above ground at each shaft there has been 
a convenient machine shop able to deal 
with a wide range of jobs and also a black- 
smith shop equipped for the conditioning E 
of the drill steels and the detachable bits used pre 
in driving the four headings of the tunnel Cute Valve 
under contract 318. At the surface near ie a 
each shaft a contractor has had ¢ first-aid seth g 
room and a good-sized change house, con- Fat aa Cc 
taining, among other things, ten showers, six SECTION E.E. & 
toilets, four wash basins, three drinking ARRANGEMENT OF TYPICAL DRAINAGE SHAFT 


fountains, and 250 steel lockers. Medicated 
soap has been supplied at all showers and|stone ; and a fault in the limestone forma-)there 3400ft. wide. The rock eovering the 
wash basins; and the foot baths at the|tion was located by advance borings made}tunnel has a minimum thickness of 300ft., 
entrance to the showers have contained|about 1200ft. inshore from the west side of | over which liestheriver bed. The inflow from 
‘‘ Westochlor,’’ a solution developed to lessen | the river. The extent of that fault, however,|the water-bearing rock developed a gauge 
the likelihood of athlete’s foot. was not ascertained, and this introduced! pressure of 260 lb. per square inch. 
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The tunnel driving at each of the four 
headings was done with a drill carriage or 
jumbo that was run up to the face or with- 
drawn from it by a storage battery locomo- 
tive. The four jumbos were built after a 
design developed especially for the job, and 
each carriage was 30ft. long and from 10ft. 
to 12ft. high, of rectangular cross section, and 
formed of structural steel members. At the 
forward end of a carriage there were columns 
and bars that usually mounted six Ingersoll- 
Rand drifters of 34in. bore, with motor feed 
and 36in. sliding cone shell. A drill round 
ranged from forty to fifty holes, the number 
varying agreeably to the characteristics of 
the rock met. At the rear of each jumbo 
there was a mounting that could be used 
for a single drifter employed in drilling pin 
holes. The drill steel shanks ranged through 
3ft., 5ft., 7ft., and 10ft. in length, and the 
starting bits were 2}in. in diameter, diminish- 
ing to lZin. at the bottom of the holes. A 
working crew for a jumbo was thirteen men. 
All line holes were drilled perpendicular to 
the face, but the cut holes were drilled on a 
slant converging upon the centre of the head- 
ing, and straight reliever holes were drilled 
between the cut and the line holes. The 
average charge of powder used for a round 
was 350lb., or about 700 sticks and 50 
exploders—the exploders ranging from No. 0 
delays in the cut holes to No. 8 delays in the 
lifters or bottom holes. Before the holes were 
loaded and the wiring done, the drill jumbo 
was withdrawn and switched to one side at a 
safe distance from the heading. The jumbo 
as well as the muck and material trains 
travelled on a 36in. gauge track. 

Just before firing a round, the contractor 
started a screen of atomised water diagonally 
across the tunnel about 60ft. back from the 
heading. That spray tended to halt the rear- 
ward spread of dust and gases produced when 
the round was fired. Immediately after a 
shot the ventilating blower was reversed for 
a few minutes to suck out any dust and gases 
not arrested by the spray screen. Workers 
could return to the heading 15 min. sooner, 
than otherwise it would have been safe for 
them to do. The spray was produced by a 
fan-shaped flattened nozzle having a slotted 
outlet 4in. wide and connected to the regular 
6in. compressed air line. Just behind the 
nozzle was the discharge of a 2in. water line. 
A kindred apparatus, known as the Under- 
wood spray screen, had been devised by the 
. superintendent at shaft 4 on another of the 
aqueduct contracts. : 

Mucking on contract 318 was done with 
Goodman Conway mucking machines driven 
by 60 H.P. motors, and one machine at each 
heading would do the mucking in about two 
hours on an average, loading thirty 5 cubic 
yard side dump cars the while. The cars 
were equipped with roller bearings and auto- 
matic couplers, and were moved to and from 
the heading in six-car trains handled by elec- 
tric storage battery locomotives, each of 
which weighed 13 tons, and had a maximum 
draw pull of 65001lb. when travelling at 
6-5 miles an hour. Empty cars were shifted 
to and from the main track and a siding in 
each heading by a portable switch that made 
it possible to transfer the cars at right angles 
to the main track. 

At shaft 6, for example, the average 
advance at a heading during a six-day week 
was for much of the time 240ft.—that is, 
40ft. a day—and under the most favourable 
rock conditions the contractor achieved an 
advance of 314ft. at a single heading in the 
course of six working days, equivalent to 
52-8ft.in three shifts. When the first tunnel 
under the Hudson River was driven for the 
earlier Catskill water supply system, what 
was then considered a record advance was 


300ft. at a heading during a full month, and 
only one round was shot a day at a heading, 
each hole being fired separately. All mucking 
was then done by hand, and the loaded cars 
were shoved by workers between a heading 
and the associate shaft. On contract 318 
the average time between shooting a round at 
a given heading ranged from four to five 
hours, contingent upon various conditions, 
and the average advance at each shot was 9ft. 
In driving the first of the tunnels under the 
Hudson River the top heading and bench 
method of excavating was employed, and 
the muck from the top heading was manually 
loaded into wheelbarrows and _ trundled 
thence to the bench and down a plank 
runway to the floor of the tunnel, where 








it was placed in small hand-pushed cars 
to be shoved to the base of a shaft to 
be hoisted to the ground surface for disposal 
nearby. 

The heading north from shaft 6 was driven 
at a good pace through the Hudson shale 
zone, with the rock breaking with marked 
uniformity, the excavated tunnel section 
averaging 17-5ft. in diameter. The exposed 
rock had a tendency to spall, but that was 
effectively checked by giving the bared 
surfaces a thin coating of gunite. But little 
water entered the tunnel while the heading 
was in the shale, and this satisfactory con- 
dition continued until the heading was in 
Wappinger limestone. 

(To be continued) 








Quality Assurance 
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No. Il—(Continued from page 335, April 23rd) 


THe A.O.Q.L. Dousite SAMPLING 
INSPECTION PLAN 


HE outstanding feature of the control chart 

method is that it automatically furnishes 
the large sample sizes, of the order of n=6500, 
which are essential if adequate discrimination 
between good and bad quality product is to be 
achieved by means of a sampling inspection 
procedure. There is, however, an alternative 
to increased sample size as a means of reducing 
the belt of uncertainty between the producer’s 
and consumer’s safe quality levels.‘ That 
alternative consists in fixing rules for a second 
sample to be drawn whenever the allowable 
number of defectives in the first sample is 
exceeded. Such rules constitute, in effect, a 
definite sampling inspection plan which is 
built around so-called double sampling inspec- 
tion tables. Tables of this kind were first 
developed by Dodge and Romig, of the Bell 
Telephone Laboratories, some twenty years 
ago, and have been in regular use by the Western 
Electric Company ever since.’ Known as the 
Dodge-Romig sampling inspection tables, they 
were published early in 1941.*" 

These sampling tables have been developed 
specifically for use by either the purchaser or 
the manufacturer in the routine inspection of 
product consisting of similar individual articles, 
components, or pieceparts, where it is desired 
to have definite quality assurance with a 
minimum of expense. Under conditions of mass 
production, 100 per cent. inspection of, say, 
machine shop products is no longer a com- 
mercial proposition, and sampling inspection of 
some kind or another has perforce to be 
employed. The crucial problem of ‘“‘ How much 


ion ? ” is then most economically solved | 


on the basis of ensuring that the quality of the 
outgoing product is such that no extraordinary 
effort will have to be expended by the user on 
defective material. The manufacturing philo- 
sophy underlying this solution is that the cost 
of subsequent adjustment or of scrapping a 





* Based on part of an address under the same title 
given by the author to the Institution of Engineering 
Inspection and the Works Manag t A tion in 
London on April 15th, 1943. 

“Cf. H. Rissik, “‘ Statistical Methods in Engineering 
Practice: No. IV, Quality Standards in Purchasing 
Specifications,” THz ENGINEER, December 20th, 1940, 
page 389. 

5 See inter alia W. L. Robertson, “ Quality Control 
by Sampling,” Factory and Industrial Management, 
September and October, 1928, pages 503 and 724; and 
H. Rissik, “ Statistical Methods in Engineering Prac- 
tice: No. V, Samplin nspection in the Control and 
Standardisation of Quality,” Taz Eneryvzrer, December 
27th, 1940, page 404. 

*H. F. Dodge and H. G. Fomig, “‘ Single Sampling 
and Double norm cig Inspection Tables,’ Bell System 
Technical Ji , January, 1941, pages 1-61. See 
also D. B. Keeling and L. E. Cisne, “ Using Double 











Sampling Inspection in a Manufacturing Plant,” Bell 
System Technical Journal, June, 1942, pages 37-50. 


small amount of product is far less than the 
cost of inspecting the entire product at each 
stage of manufacture. Such a philosophy at the 
same time recognises the fact that 100 per cent. 
inspection in practice never succeeds in acting 
as a barrier to the passage of defective material. 
It is a matter of common experience that, as a 
consequence of so-called inspection fatigue, an 
inspector tends to become careless wh 2n forced 
to inspect completely a batch of several thou- 
sand items. So that 100 or 200 or 500 per cent. 
‘inspection is not the answer where large quan- 
tities of material are involved, even if we could 
afford to put up with the resulting production 
delay. 

Probably ‘the most conspicuously successful 
of the Dodge-Romig sampling inspection pro- 
cedures is the “A.O.Q.L. double sampling 
inspection plan,” which has revolutionised the 
method of inspecting product submitted in bulk. 
Not only does this sampling scheme offer an 
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orderly system to replace what was at best a 
haphazard method of percentage inspection, 
but it leads in addition to an important reduc- 
tion in inspection costs. In fact, this unique 
sampling inspection plan is an outstanding 
example of the commercial value of statistical 
methods in present-day engineering practice. 
The inspection procedure constituting the 
framework of the sampling plan is shown dia- 
grammatically in Fig. 4. It will be seen that 
if the allowable number defective c, for the 
first sample of n, items is exceeded by a certain 
margin, a second sample of n, items is taken. 
If the allowable number defective c, for the 
combined sample of (n,+n,) items is also 
exceeded, then the remainder of the batch 
must be inspected in detail and completely 
cleared of defective items. The point to note 
here is that no distinction is made as to who 
actually inspects the remajnders of those batches 
which fail to pass the dual acceptance test. 
Whether the purchaser does this inspection 
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himself or rejects such batches and thus forces 
the manufacturer to do it is immaterial as far 
as the design of the sampling plan is concerned. 

The basis of the design is two-fold. In the 
first place, the sampling plan prescribes some 
chosen value of average quality, expressed as a 
percentage of defectives in the product, after 
inspection, which will not be exceeded no matter 
what may be the quality level of the product sub- 
mitted for inspection. This value is termed the 
“average outgoing quality limit ” (A.O.Q.L.), 
and the published sampling tables cover the 
range from 0-1 to 10 per cent. in thirteen con- 
veniently chosen steps.” Secondly, the samp- 
ling plan provides for a minimum amount of 
inspection in the case of product of expected 
quality, subject to the degree of protection 
imposed by the first requirement. This anti- 
cipated quality level is, in effect, the percentage 
of defectives normally to be expected in the 
product submitted for inspection, and is known 
as the “‘ process average ”’ percentage defective 
(P.A.). Each.of the thirteen sampling tables 
covers a range of P.A. values from zero to the 
A.O.Q.L. value for that table, this range being 
divided into six suitably chosen sub-ranges. 
The complete set of A.O.Q.L. double sampling 
inspection tables thus consists of seventy-eight 
distinct sub-tablés, each one corresponding to 
a definite A.O.Q.L. value and a definite range 
of P.A. values. An example of such a sub-table 
is given in Table IT. d 


Caste Il.—Table for A.0.Q.L. Double Sampling 
Inspection 





Double sampling inspection table. 

















~ £.0.Q.L.= 1%. P.A.=0-41—0-6%. 
oe lst, sample. 2nd sample. 
Batch size. -— Pt, 
My. | Cy. | Mg. | My tMy. | Cy. % 
1 25 | All| 0 - — —_|— 
26 so | 22} 0 | — ~ — {7°79 
5l- 100 | 33] 0 17 50 1 | 6-9 
101 200 | 43 | 0 22 65 1 | 5-8 
201- 300] 55 | 0 560 | 105 2)49 
301- 400 | 55 | 0 60} 115 2 | 4-8 
401- 500] 55 | 0 65} 120 2) 4-7 
501- 600 | 60 | 0 65 | 125 2 | 4-6 
601- 800 | 65} O | 105] 170 3 | 4-1 
801- 1,000 | 65 | O | 110] 175 3 | 4-0 
1,001- 2,000 | 80 | 0 | 165] 245 4 | 3-7 
2,001- 3,000 | 80.| 0 | 170} 2650 4 | 3-6 
3,001- 4,000 | 85 | 0 | 220] 305 5 | 3-3 
4,001- 5,000 145 | 1 | 226] 370 6 | 3-1 
5,001- 7,000 |155.| 1 | 285] 440 7 12-9 
7,001- 10,000 | 165 | 1 | 355] 520 8 | 2-7 
10,001- 20,000 |175 | 1 | 415] 590 9 | 2-6 
20,001- 50,000 |} 250 | 2 | 490] 740 | 11 | 2-4 
50,001-100,000 | 275 | 2 | 700| 975 | 14 | 2-2 























The determination of the process average 
quality is essentially an engineering blem 
in which use should be made of all available 
information—knowledge of manufacturing con- 
ditions, past and anticipated ; judgment as to 
what periods of the past, if any, may be taken 
as representative of the future; results of 
analyses showing uniformity and quality level 
for such periods; and, especially, data 
provided by the control charts as used in quality 
control of the product during manufacture. In 
the absence of such information the inspection 
results from the first samples may be treated in 
the control chart manner described in connec- 
tion with Fig. 1, when the accumulated 
sample size (co ing to the “ super- 
batch ”) should preferably not be less than 
n= 6500. 

If the P.A. value falls beyond the range corre- 
sponding to the selected A.0.Q.L. value, it is 
quite in order from the standpoint of quality 
assurance to use the last table in the P.A. 
range. But the sampling plan itself will then 
enforce the rejection or detail inspection of an 
excessive proportion of the batches submitted 
for inspection. If the P.A. value is but poorly 
estimated, the amount of inspection will be 
somewhat increased above that actually neces- 
sary for the specified degree of consumer pro- 
tection afforded by the sampling plan. Where 
there is uncertainty it is always better to over- 





7 Cf. Dodge and Romig, loc. cit., pages 49-61. 


estimate rather than underestimate the P.A. 
value, since, for a given magnitude of error, a 
lesser amount of excess inspection will thereby 
be incurred. 

An important feature of the double sampling 
plan is ‘that the tables may be safely used 
whether product quality is well controlled or 
not. If the manufacturing processes in ques- 
tion are unstable (in the quality control sense), 
so that, for example, the usual quality level of 
the product is well within the range of P.A. 
values of the particular table in use, but indi- 
vidual batches are frequently well outside that 
range, then the sampling plan will lead to 
acceptance so long as quality is good, but will 
compel rejection or 100 per cent. inspection 
when it is bad. Finally, it should be borne in 
mind that the number of defectives observed in 
the initial sample is not used to estimate the 
quality of the batch. To do so would be to fall 
into the errors inevitably associated with the 
non-statistical type of sampling plan. As was 
the case with the control chart method of 
quality determination, so here the results given 
by the first sample serve only to indicate what 
action should be taken—whether the batch 
should be accepted, subjected to further samp- 
ling, or inspected completely (in lieu of rejection). 
At the same time, the fraction defective of the 
first sample can be and ought to be plotted, 
batch by batch, in control-chart form so that a 
general picture of the product quality may be 
built up over a period, and the incidence of 
significant deviations from the average quality 
level during that period may be properly 
assessed. This added feature of what is, in 
effect, a method of quality supervision, as 
distinct from quality control proper, makes 
the double sampling inspection plan a powerful 
analytical tool which can be successfully used 
to help the manufacturer attain uniform product 
quality.® 

By way of conclusion, it will be helpful to 
illustrate the operation of the A.O.Q.L. sampling 
plan by one or two examples taken from recent 
machine shop practice of which the author has 
personal experience. In the case of a certain 
factory making aircraft radio equipment, the 
assembly line requires a special component in 
quantities of the order of 10,000 per week. 
This component is supplied from alternative 
sources outside the factory organisation, and 
the incoming batches were originally subjected 
to 100 per cent. testing of three important 
electrical characteristics. The three test sets 
were kept fully employed night and day, and 
yet. the components were not reaching the 
assembly line fast enough to enable the 
scheduled production rate to be maintained. 
As an alternative to duplicating the test sets 
and doubling the inspection staff, it was decided 
to introduce double sampling inspection. An 
A.0.Q.L. value of 1 per cent. was agreed upon 
as an economic maximum which the assembly 
line could tolerate, and from past inspection 
records a P.A. value of 0-5 per cent. was 
arrived at. The appropirate double sampling 
table is shown in Table IT. It will be seen that 
in the case of an incoming batch containing, 
say, 1600 components, the inspector now passes 
judgment on the batch after testing only 
80 or 245 components—that is, a mere 5 or 
15 per cent. of the batch, depending on whether 
or not he finds none defective in the first 
sample. The saving in inspection time is at 
once apparent. In fact, as a result of the intro- 
duction of double sampling inspection, all test- 
ing during the night shift has been abandoned, 
with a clear saving of 50 per cent. in inspection 
staff. 


The last column in Table II calls for some 
comment. The figures shown therein give an 
indication of the protection afforded by the 
sampling plan against passing an individual 
batch of poor quality. The degree of consumer 
protection inherent in the design of the Dodge- 
Romig double sampling inspection tables is 
such that there is a chance of | in 10 of accept- 
ing a batch whose quality is no better than 
gy per cent. defective. This limiting value is 
termed the “batch tolerance quality,” for it 
represents the percentage of defectives which 
can be tolerated in any individual batch, with 
@ consumer’s risk of P=0-1. In the example 








® See Keeling and Cisne, loc. cit., Fig. 4. 


just given there is thus the likelihood that 10 per 
cent. of the accepted batches will be at least 
3-7 per cent. defective. At the same time, it 
must always be remembered that the remaining 
90 per cent. will be of such good quality that 
in the long run only 1 per cent. of all com- 
ponents reaching the assembly line will turn 
out to be defective. 

Another example from this same factory is 
of the inspection of a mechanical component 
delivered by an outside supplier at the rate of 
15,000 or more per week. Here, again, 100 per 
cent. inspection, which was carried out with the 
aid of two special inspection jigs, was creating 
a bottleneck, and the greatest difficulty was 
being experienced in keeping the assembly belt 
supplied. In this case the chief inspector came 
to an agreement with the supplier that double 
sampling inspection should be introduced, and 
that an A.O.Q.L. value of 10 per cent. defective 
should be worked to in conjunction with a P.A. 
value of 5 per cent. defective. For the supplier 
these were liberal terms indeed. But the chief 
inspector was able to quote this high P.A. 
figure because he knew that the assembly line 
had a very liberal cost allowance for adjust- 
ments on this particular component, so that no 
particular difficulty would arise from the choice 
of such a high A.O.Q.L. figure as 10 per cent. 

As the result of the satisfactory experience 
gained with such applications of double sampling 
inspection, this same chief inspector has 
recently undertaken to inspect by this method 
all finished components and pieceparts delivered 
by his factory to other locations within the 
same organisation, as well as to certain other 
firms working on the same contracts. The 
A.0.Q.L. values selected vary from 0-5 to 
1-5 per cent., and no difficulties whatsoever 
have arisen. In another case a manufacturer 
has recently agreed with the A.I.D. authorities 
upon the use of double sampling inspection in 
place of 100 per cent. inspection of certain 
finished products. 

There is no doubt that there is a great future 
for this method of inspection in the production 
engineering field. Those who have had some 
experience with double sampling have been 
quick to realise the advantages that are to be 
gained, and with no adverse effect upon pre- 
viously established quality levels. Briefly, 
these advantages are :— 


(1) A reduction in the cost of inspection 
through economies in inspection time. 

(2) A reduction in the amount of scrap 
produced and in the reworking of semi-faulty 
product by making available for supervisory 
action the records of the inspection results. 

(3) The ultimate attainment of uniform 
product quality at a satisfactory level. 


The last advantage contains the real aim of 
the statistical method, whether in the quality 
determination of manufactured products or in 
the quality control of manufacturing processes. 
That aim has been expressed by Harold Dodge 
in words on which we cannot improve, and which 
we will therefore quote, as a parting thought 
on this vital subject :— 

** Inspection is valuable as a measuring instru- 
ment when used solely for the purpose of sepa- 
rating the bad product from the good. But its 
greatest value and fundamental purpose is to 
provide information that will assist in control- 


ling quality.” 








WEALTH ON THE Bracu.—It has been estimated 
that_along a stretch of beach on the northern coast 
of New South Wales; Australia, there is at least 
1,000,000 tons of mixed concentrate of zirconium 
and titanium minerals and smaller amounts of 
monazite sand. The zirconium, mixed rutile- 
ilmenite, and low-grade monazite concentrates 
which have been separated from the minerals have 
varied uses. Zircon concentrates enter into the 
manufacture of refractory bricks and glazes for the 
ceramic industry (particularly for electric insulators) 
and zirconium alloys; mixed rutile-ilmenite con- 
centrates may produce the two constituent titanium 
minerals in pure form; and titanium compounds 
are used as fluxes in welding, as constituents of 
smoke screens and paints, and in the manufacture 
of cutting tools. Titanium white is employed in 
the manufacture of white paints. Other possible 





uses are being explored. 
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The Sigmund Apprentice Training Scheme 


N connection with the recent discussion of 
| “The Education and Training of Engineers,” 
before the Institution of Mechanical Engineers, 
Sigmund Pumps (Great Britain), Ltd., has 
sent us the following description of its appren- 
tice training scheme which has been in opera- 
tion for the last three years. The firm states 
its opinion that the status of the engineer is 
rising and will rise still more in the future, 
partly as a result of the progressive mechanisa- 
tion of our mode of life, which makes the com- 
munity as a whole more dependent upon the 
engineer. In his turn, the engineer will be 
expected in the near future to possess a much 
higher standard of knowledge than in the past. 
Far from limiting the need for craftsmanship, 
it is considered that comparatively recent 
developments of engineering methods have 
brought an increased demand for manual skill. 

The aims of the Sigmund apprentice school 
are to educate boys to become craftsmen, to 
train young technical staff to enter the drawing- 
office, and to train craftsmen for administrative 
or managerial duties. 

In striving after these objectives particular 
attention is given to the following points :— 


(1) The selection of suitable boys with-a 
definite preference for an engineering career, 
who show ability to benefit by the school. 

(2) A sound basic training, so that they may 
become worthy engineers of the future. 

(3) Systematic training in practical handwork. 

(4) Continuous theoretical education. 

(5) Guidance and encouragement to direct 
the boys into the occupation for which they 
show greatest aptitude. For example, pay 
being equal, to a boy with special skill for the 
work, tool-making should not be considered less 
dignified than drawing. 

(6) The programme of practical work to allow 
for attendance at the apprentices’ day school. 

(7) Gradual ‘‘ acclimatisation ” to engineer- 
ing to avoid a sudden break from school work. 

(8) Individual training so that bright boys 
have opportunities for rapid progress. 

(9) Physical training, with particular atten- 
tion to boys’ health and fitness. 

(10) All boys to be educated in good citizen- 
ship. 

The selection of suitable boys is carried out 
with the utmost care. Every year a limited 
number of recruits are admitted to the scheme. 
They comprise boys from the elementary 
schools (fourteen years of age), youths from 
secondary and technical schools, and young men 
from the universities. All those who present 
themselves are interviewed and tested by the 
selection committee and by representatives of 
the National Institute of Industrial Psychology, 
to ensure that they have a natural inclination 
and aptitude for engineering. 


THEORETICAL EDUCATION 


All the apprentices attend the Gateshead 
Central Technical School or Rutherford College 
for advanced or special courses. This attend- 
ance takes place in daytime during normal 
working hours, and the apprentices are enrolled 
in J.1 or 8.1 (First Junior or First Senior) class 
according to their previous education. In these 
classes they are prepared, according to the 
ability and promise they show, for the technical 
examination of the City and Guilds, London ; 
National Certificate and Higher Certificate in 
Production Engineering; or National Certifi- 
cate and Higher National Certificate in Mecha- 
nical Engineering. Boys showing special ability 
and exceptional progress have the opportunity 
to continue their education and to sit for a 
university degree. Attendance in school during 
working hours is compulsory, and in order that 
a regular check may be kept on progress, reports 
are obtained from the school authorities every 
term. The collaboration between school. and 
factory is very close. Additional lectures in 
workshop theory are given by the technical 
staff of the company (1} hours every week) from 
the second year. These lectures are interrupted 





every few weeks for a technical discussion, 
attended by several members of the staff, where 
the apprentices can ask any question on tech, 
nical or personal problems. In addition to 
instruction in school hours, there are special 
lectures four times a week during the first year 
on such subjects as first-aid, safety, the elements 
of factory organisation, &e. One hour of draw- 
ing-office practice is given weekly for boys, 
beginning at 8.2 standard. 

A library of about 500 volumes (technical 
books, reference books, school text-books) lends 
books free to every apprentice. Special sets of 
books have been selected for each year of train- 
ing, and the company has a special book scheme 
to assist any apprentice who wishes to build his 
own technical library. A special selection of 
technical periodicals is provided for the appren- 
tices’ use only, All the leading technical maga- 
zines can be seen in the library. Technieal 
films, shown every six weeks, and frequent. 
excursions to other factories and tours through 
the firm’s works, when a job of special 
educative interest is in hand, are good supple- 
ments to the theoretical education. 


PRACTICAL TRAINING 


Practical training starts intensively from the 
time the apprentices join the firm, Apprentices 





Boy USING MILLING MACHINE 


are noé used as messengers or kept on routine 
work, but are given special jobs suitable for 
developing their knowledge. On his first day 
each boy is issued free with a kit of tools in a 
tool box, bearing his name and number... He is 
responsible for these tools during the whole 
period of his training. First-year apprentices 
are engaged on non-production jobs. A series 
of operational tests has been designed whereby, 
beginning with the simplest of operations using 
the simplest of hand tools, the apprentice is 
thoroughly trained in methods of bench work. 
Each practical problem is first expounded’ 
theoretically by the instructor, and, when 
finished, carefully inspected. The progress of 
each apprentice is checked, and once a month 
reported to the School Committee, consisting of 
the managing director, the works manager, the 
chief engineer, and the personnel manager. 
Frequent reports are sent to the parents of the 
boys. 

The programme for the first ypgar consists. of | 
thirty weeks on bench work (elementary hand- 
work), two weeks on drilling machine (simple 
drilling operations), two weeks on tool grinding, | 
four weeks on small lathe (bench lathe, simple 
turning), four weeks on shaper, four weeks.on 
slotter, and four weeks of simple assembly. 
Each month every apprentice undergoes a 
special test where accuracy of the finished work 





and the time taken in.completing it are’ both 


carefully checked. The results of these monthly 
tests are displayed on a graph in the apprentice 
school, go that each apprentice can watch his 
own progress and eompare it with others. The 


| best three boys from each year receive a special 


award of 2s., Is. 6d., and Is. every week for the 
following month. The apprentice school has its 
own store of materials, kept on the same lines 
as the factory stores, and the boys are taught 
the procedure of requisitioning material and 
tools. : 

At the end of the first year’s training the 
boys are divided, according to progress, 
abilities, and personal wishes, into the following 
four groups :— 

(a) Fitters and millwrights. 

(6) Machinists and setters. 

(c) Toolmakers. 

(d) Sheet metal workers and press tool 

setters. 

The course of training for each of these groups 
differs, but it has been formulated so as to 
permit the transfer of any apprentice from one 
similar group to another after the second or 
during the third year if the progress of the boy 
proves it to be necessary. Reports on progress 


‘are scrutinised every month by the School 


Committee and entered in the personnel file of 
each apprentice. 

Importance is given not only to accurate 
work, but to the correct setting of the machine. 
The boy is never left on repetition work, and 
has experience on various machines. The aim 
of the third-year training is to enable thé boy 
to approach a large variety of problems in the 
correct way.: Therefore during this year the 
test piece is changed every month, as it is 
designed to test not only the manual skill of 
the apprentice, but his knowledge of engineering 
principles and his aptitude in using the more 
complicated instruments of measurement. 

Apprentices are encouraged to join the 
Apprentice Association, whieh. holds frequent 
discussions and publishes the S.A.A.N. (The 
Sigmund Apprentices’ Association News). Perio- 
dical visits to other firms and educative film 
displays are also arranged. The Association 
also controls the Boys’ Savings Scheme, 








H.M. Aircraft Carrier 


* Indomitable ” 


On Wednesday, April 28th, it was disclosed 
by the. Admiralty. that the aircraft carrier 
H.M.8. ‘“‘ Indomitable,’’ one of the. latest 
additions to the Royal Navy, has been in service 
for several months. Among her outstanding 
services was the protection of the convoy to 
Malta, in August last, and she also carried. 
** Hurricanes ” to Ceylon; where they _ were 
specially needed.’ The “Indomitable” is a 
ship of the “ Illustrious” class and was built 
and engined by. Vickers-Armstrongs at the 
Barrow-in-Furness Naval Yard. She was 
ordered in July, 1937, and work on her was 
begun early in the November of that year. 
She has a designed displacement: of 23,000 tons 
and her principal dimensions are :—Length, 


763ft.; beam, 95ft.; and draught, 24ft; Her 


armament comprises sixteen guns of the 4- din. 
dual-purpose type. No reference to her armour 
is made and the number of aircraft carried is not 
mentioned. It may be recalled, however, that 
the “‘ Ark Royal,” which had a displacement of 
some 1000 tons less than the ‘‘ Indomitable,”’ 
was designed to carry about sixty aircraft. 
Considerable improvements have been made in 
the facilities provided for flying off and 
receiving high-speed fighters, such as_ the 
“ Seafires,” and torpedo. bombers, such as the 
**’Albercores.”” ‘They include the well-known 
device of transverse arrester cables, which 
engage with an arrester hook lowered from the 
incoming machine and assist in bringing it to 
rest. , There is also a new form of crash, barrier 
situated about amidships, which prevents air- 
craft ‘from crashing over the ship’s bows. The 
propelling machinery of the new aircraft carrier 
consists. of a three-shaft arrangement of Parsons 
geared turbines, taking steam from three-drum 
boilers.. The turbines have a total output of 
about’ 110;000 S.H.P., corresponding to a speed 
of approximately 31- knots. i ; 
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TIME AND THE PROGRESS OF 
INVENTIONS 


THERE are people who hold diametrically 
opposite views about inventions. One party 
attributes all the ills of the world to the 
progress of the arts. It damns the internal 
combustion engine for giving us the aeroplane, 
and the motor-car for killing pedestrians 
and prostituting the beauties of the country- 
side ; the other party charges vested interest 
with arresting progress for its own benefit, 
condemns the patent laws because they give 
restrictive monopolies to a few, censures pro- 
ducers for their slowness in developing new 
discoveries, and reviles the public generally 


for not being scientific-minded enough to 
welcome, appreciate, and encourage the 
labours of research workers. Both these 
parties may find some solace in an article by 
@ correspondent which we print on page 342. 
The first will learn that there is little fear 
of new inventions being developed with 
dangerous rapidity, and the second may learn, 
if he will, that there appears to be an in- 
exorable law which obliges inventions to pass 
through a long period of gestation. 

This is no new idea. Anyone who has paid 
any attention to the history of technology, 
and everyone ought to know something about 
it, is aware that inventions grow up from 
quite simple beginnings, pass, generally, 
through a period of variations, settle down to 
standard types, and ultimately reach a climax 
which is very nearly on an asymptotic. Such 


ss | a familiar device as the safety bicycle exhibits 


the normal course of events with great com- 
pleteness, or, on a larger scale, it may be 
seen in the reciprocating marine engine. The 
steam turbine is approaching, if it has not 
already reached, this stage, and the internal 
combustion engine is very close to it. When 
mechanisms attain this point the primary 
invention has become stabilised, and inven- 
tion takes place in accessories or detail 


-Jimprovement, like the ball bearings and 


pneumatic tyres on bicycles, the use of super- 
heaters with marine engines and turbines, 
the supercharging of internal combustion 
engines, and so on. Now, all this takes time. 
It passes the wit of man to invent any 
machine or process which is on the asymptotic 
from the moment of its birth. The funda- 
mental idea may be sound—as, let us say, in 
the Bessemer converter—but the idea in 
itself is of no more practical value than the 
visions of poets. The Battle of Britain owes 
nothing to Tennyson’s prophecy of the 
nations’ navies dropping ghastly dew and 
grappling in the central blue. Progress 
to be made by slow and laborious 
stages, with many disappointments and 
setbacks. Indeed, it may be doubted if 
the forces which are alleged to delay the 
progress of inventions are of more than 
trifling consequence by comparison with 
what we may call the natural retarding forces. 
Vested interest—frequently to the advantage 
of the public—may postpone the introduc- 
tion of new machines and new methods for a 
time, but there is no evidence that they ever 
completely arrest them. A firm which 
refuses to put a new product on the 
market until it has exhausted existing 
stocks is probably engaged during the 
interregnum on the development of the new 
product. It is doubtful, too, if the suppres- 
sion of invention by the smothering of 
patents is nearly as restrictive as it is often 
held to be. Nearly always there are more 
ways than one of doing something, and the 
firm which tries to kill an invention may 
find itself anticipated by another firm which 
has discovered an alternative way of reaching 
the desired end. In any case it may be 
repeated that “natural” causes are nearly 
always far more potent than “ artificial ” 
causes. 
It has been estimated, we forget where, that 
@ new scientific discovery usually takes some 
twenty years to reach a stage at which it 
becomes publicly useful on an important 
scale. That estimate was based on the 





experience of existing developments and 


it is pretty certain that the great advance 
of industrial research is tending to increase 
the rapidity with which science is turned 
to useful account. Even so, the possi 
bility of a new discovery being rapidly 
industrialised is remote. Its coming before 
the public may appear sudden, but that is 
because the stages of development are not 
seen at the time, and often are not revealed 
till long afterwards, when the history of the 
invention is written and ingenious authors 
have probed into the past to find its ante. 
cedents. Hence we may conclude that 
neither of the two parties mentioned in our 
opening paragraph has any grounds for com- 
plaint. The first need not fear the dislocation 
of society by the sudden appearance of new 
inventions, and the second must recognise 
that by a kind of natural law the utilisation 
of new discoveries or the development of new 
inventions is always a relatively slow process. 


The Odd Minutes 
Mucu has been written, and rightly so, on 


absenteeism, but there is another evil which, 
though not so perceptible, may by its very 
insidiousness prove a far-reaching and devas- 


human capacity. We have in mind the short 
periods that are daily lost from one cause and 
another in most engineering undertakings. 
Ovid was certainly speaking the truth when 
he averred that tempus edax rerum, and 
among the things devoured may be men- 
tioned patience, efficiency, and team work. 
Let us, then, proceed to examine some of 
these small losses, their causes, and the means 
of eliminating them. 

It has been claimed that we spend the day 
chasing those moments that were lost in the 
early morning, yet how many can honestly 
say that they begin work day after day at the 
appropriate time? One managing director 
appreciated the position when he spoke to 
his chief designer about a draughtsman whom 
he had noticed in the office lift at ten minutes 
past nine. The late arrival of the sub- 
ordinate was condoned by his chief on the 
grounds that there was a rush of work which 
had resulted in the man in question working 
until ten o’clock. The managing director 
may have appeared both heartless and ruth- 
less when his only rejoinder was : “‘ Then tell 
Mr. So-and-so to leave at ten minutes to ten 
to-night, so that he may be punctual in the 
morning.” But he had learned from expe- 
rience the value of all making a clear start 
together. It may be argued that late 
alrivals are often attributable to the uncer- 
tainty of transport, and yet it is doubtful 
whether most people do not choose their 
trains and buses so that they will only be 
punctual when everything goes to schedule ; 
in fact, they allow no safety margin. Regu- 
larity and punctuality can readily be culti- 
vated, but it is fatally easy to drop into bad 
ways. The time recorder is no answer to the 
problem, for it does not ensure an early 
start, it mérely deals with facts ; this can be 
abundantly proved in works where the 
management have taken the trouble to 
demand the keeping of load diagrams, from 
which it is evident that the peak load even 
in. well-organised concerns is reached by 
relatively slow degrees and regularly tails 





off well before the time arrives for the legiti- 
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the baneful effect on the war effort of 


tating check on the maximum utilisation of 
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mate lunch interval. Let us not condemn 
the humbler members of society if those who 
should know better persistently refuse to set 
a good example by showing their staff that 
they at least have an appreciation of the 
value of time. Most of us can recall board 
meetings, meetings of senior staff, conferences, 
and other business gatherings, at which a 
number of highly paid officials are kept 
waiting for the chairman, who comes in late 
with a breezy greeting of: “Sorry I’m late, 
gentlemen,” and then at last proceeds to 
settle down to business. A certain feeling 
of annoyance has often been engendered and 
thoughts suggested as to whether the late 
arrival was really necessary, but perhaps few 
have troubled to calculate the monetary loss 
represented by these people awaiting the 
pleasure of their chief or the amount of work 
that might have been done during the period 
between the time arranged for the meeting 
and the time at which it actually started. 
Closely analogous to this is the vexation of 
waiting, often in a cheerless reception room, 
for an interview which has been definitely 
arranged for a specific hour. Sometimes 
delays are inevitable, but more often a little 
care and foresight might have saved much 
time for both parties. Is it necessary in 
these enlightened days to stress the import- 
ance of a chief avoiding the insinuation that 
his orders to his staff might be expressed : 
“Do as I say, but not as Ido”? Can he 
expect his assistants to be regular in their 
attendance if he himself is habitually late ? 
It is submitted that much valuable time 
might be saved if the hours of attendance in 
an engineering works were the same for all 
classes of worker ; too often it is found that 
not only do the offices come in later than the 
shops, but they have different periods for the 
midday break, so that the effective period of 
co-operation has been reduced toa minimum. 
To put our contention another way: the 
loss of time due to late arrival and the easing 
off of work may probably be assessed at 
thirty minutes per day per individual. In a 
typical organisation employing 500 this repre- 
sents the loss of 250 hours, or, in other words, 
if this waste could be entirely eradicated, no 
less than five full-time workers could be 
available for work elsewhere, a most import- 
ant consideration when every ounce of man 
power is required for the war effort. 

Tt may be easy to state the problem and 
yet not be so easy to find its solution, and it 
is felt that as regards senior staff the only 
hope is that, after realising the seriousness of 
the position, a mental resolve will be made, 
not only to ensure an improvement indi- 
vidually, but also to set a good example to 
all with whom they come in touch. With 
reference to the rank and file, it is possible 
to award monetary bonuses to those who are 
never late over an agreed period, but it is 
readily admitted that this is only a partial 
answer. The prominent display of load 
diagrams, with suitable captions to stress the 
seriousness of idle time, may have a salutary 
effect, and especially if it is possible to pro- 
mote a friendly rivalry between departments. 
When offices require to work longer hours 
than the normal, it should surely be possible 
so to arrange the time that it falls within the 
longer hours of the workshop. The pursuit 
of the odd moments of the day may prove a 
highly profitable one in these days, when 
every minute is of value. 





Letters to the Editor 


(We do not hold ourselves responsible for the opini 
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PROFIT AND PATRIOTISM 


Sir,—I have read the reply by Mr. Vowles to 
my letter published in your issue dated April 
16th. If Mr. Vowles gives further study to the 
question at issue, he will probably find that my 
points are quite relevant, for is not the subject 
under discussion whether profits (that is, the 
whole structure of society as we have known it 
heretofore in Britain) and patriotism (that is, 
the well-being of thé collection of people we call 
British) are compatible ? 

I am afraid that Mr. Vowles represents an 
example of the condition summarised by the 
expression “a little knowledge is a dangerous 
thing.” I cannot attempt to instruct Mr. 
Vowles in a short letter in the rudiments of 
sociology or even economics, banking and 
politics, but let us examine the points he makes. 

Whether mankind changes or not, may or 
may not be in doubt. Perhaps some member of 
the Newcomen Society can explain to Mr. Vowles 
the principles on which their organisation rests. 
But I would point out that the mechanical 
theory of development first promulgated in 
biology by Darwin and since then spread over 
nearly all the branches of sociology fails to 
explain many phenomena and is in grave 
doubt. Probably, if freedom persists, in another 
twenty years it will be as obsolete as the 
phlogiston theory of combustion. 

I am glad that I find myself in agreement with 
Mr. Vowles in -his admission that sociology, 
including economics, is not a science. He 
maintains that it is becoming a science ; but so, 
no doubt, are our conceptions approaching 
infinity. 

The third point, taken in conjunction with the 
first and second, clearly shows that Mr. Vowles, 
in common with Lord Keynes and probably the 
vast majority of those who have passed through 
British universities and technical colleges during 
the last fifty years or thereabouts, is a follower 
of the mechanical theory of materialism. 
Mr. Vowles apparently does not realise this, 
but when he propounds proposals for Govern- 
ment control of all spheres of life—for that is 
what his advocacy amounts to—he clearly 
indicates that he supports the mechanical 
theory and in effect assumes that people can be 
organised like inanimate beings. I would draw 
Mr. Vowles’ attention to the fact which is 
generally accepted that humanity is not sub- 
jected to Nature, but Nature to humanity. 
Therefore to assume that certain developments 
are inevitable is to deny our humanity and 
reduce us to the level of inanimate beings ruled 
by unbreakable laws. 

I was interested in Mr. Vowles’ citations 
from the Bible. \ If he reads the context he will 
find that they were addressed to individuals 
called to the highest ministry. For persons 
living on a more normal plane there is the 
Parable of the Talents. However, this is beside 
the point, as I only mentioned the Bible to 
show that, although a teaching may be old, it is 
not necessarily obsolete. Apparently Mr. 
Vowles himself finds it of use. 

Space does not permit correcting the ideas 
Mr. Vowles has about banking. It is apparently 
necessary for Mr. Vowles to go through the 
whole banking organisation to understand the 
terminology used by bankers. Banks can create 
credit in the same way as business men and 
dealers can swindle and defraud. In actual 
fact, credit is not created by banks, as the end 
of such action is inevitable failure, as was 
demonstrated not so long ago by the Stavinsky 
bank in France. 


interfere with the estuary of the Mersey. 





I refer to the U.S.S.R. since this country was 
mentioned by Mr. Vowles in his original letter 
in a manner as if he considers that the example 
of the U.S.8.R. is worth following. This can 
only be due to misconceptions and lack of 
knowledge. 

We all agree that Britain is a great country, 
and it remains for me to wish that all the 
citizens of this country should not look else- 
where or invent new plans, but conduct the 
country along the same way of freedom as their 
predecessors, which led to the establishment of 
the greatest country in history, thereby indi- 
cating that the way of freedom is the best way. 

N. V. PESTEREFF. 

Edinburgh, April 24th. 








Sixty Years Ago 


THE MANCHESTER SHIP CANAL 


AFTER many vicissitudes, which at one time 
threatened to wreck it altogether, the scheme 
for the construction of a ship canal between 
Liverpool and Manchester came before a Select 
Committee of the House of Commons on May 
Ist, 1883. At the outset the promoters.of the 
Bill were checked by the Examiner of Private 
Bills, who found a deficiency in the deposited ~ 
plans. The Committee on Standing Orders, 
however, decided that the defect was not suffi- 
cient to prevent the Bill from proceeding. The 
Select Committee to whom it was referred con- 
sisted of Sir Joseph Bailey, Mr. Reginald Yorke, 
Mr. A. Vivian, and Mr. Stafford Howard. An 
“‘ almost alarming ”’ array of counsel assembled 
to support and to oppose the Bill. Unlimited 
means and unflinching resolution to secure the 
passage of the Bill were: exhibited by the pro- 
moters, while its opponents showed equal 
determination to defeat it. On the opening 
day, Mr. Pember, Q.C., leading counsel for the 
Bill, occupied over three hours in stating the 
case for the promoters. On succeeding days the 
Committee heard the evidence of Mr. Leader 
Williams and other engineers as to the “‘ mech- 
anical and scientific practicability ” of the canal. 
Then followed testimony in favour of the 
desirability of carrying out the scheme. On 
that aspect the promoters desired to submit the 
evidence of 136 witnesses, but the Committee 
peremptorily required the counsel to make a 
selection from the list. After a month of work- 
ing days the opponents of the Bill opened their 
case. Chief opposition came from the Mersey 
Docks and Harbour Board. It was contended 
by the Board’s witnesses that the canal would 
prejudicially affect the river and the property 
of the Board and that it would be dangerous to 
The 
railway companies also opposed the Bill. From 
the start the promoters seem to have been less 
prepared to deal with the engineering side of 
their scheme than with its commercial aspect. 
Largely on technical grounds the Bill was 
rejected. The determination of the inhabitants 
of the Manchester area to secure an outlet to 
the sea persisted in spite of the defeat, and 
subsequently a fresh Bill covering detailed 
improvements was introduced. 
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- Burning of Creosote-Pitch Mixtures 


——_—_—_—_@——_—_—- 


UBSTITUTES for imported fuel oil can be 
found in the by-products of gasworks, and 
one of those available for industrial use in 
sufficient bulk is a creosote-pitch mixture. This 
fuel has a calorific value of some 16,300 B.Th.U. 
per pound, but the difficulty in using it lies in 





















































Bulleid, the chief mechanical engineer of the 
Southern Railway, we are able to publish the 
description of a plant installed for burning 
creosote-pitch mixture at one of its works, in 


which the apparatus has been considerably 


simplified and cheapened, The plant has been 
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its high viscosity at normal atmospheric tem- 
perature. A small amount of heating makes it 
sufficiently fluid to flow readily, and the main 
problem in using creosote-pitch is that of over- 
coming the difficulty of transfer from bulk 
supply to storage and from storage to burner 
installation. The mixture has to be delivered 
at a temperature at which it will flow through 
pipes, and this require’ special heating facilities 
to suit the individual circumstances of each 
plant. 

If the mixture is allowed to cool down to 
normal temperature while standing in the pipes, 
as in shut-down periods, difficulty is liable to be 
experienced in getting it into circulation again 
when required. For this reason arrangements 
have to be made to drain all pipes and fittings 
completely after use or else to maintain the fuel 
in constant circulation in a warm state by 
means of a ring main and circulating pumps, 
only branch pipes being drained after use. The 
circulating system necessitates heat insulation 
of the pipes and reservoirs and provision for 
warming them by steam _or electric heaters 
throughout. In the case of bulk delivery by 
rail tank wagon, steam heating equipment is 
necessary and the contents have to be heated 
on arrival at site before discharge to the storage 
tanks can begin. 

In the case of small installations these pro- 
visions make the plant somewhat costly and 
complicated. By the courtesy of Mr. O. V. 
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FUEL SUPPLY TO BURNER 


continuously in service for two years and has 
given entire satisfaction. Three furnaces in 
the smiths’ shop which formerly utilised fuel 
oil have been adapted for burning creosote- 









Injector 


Fuel lntet 


has one burner, is used for such purposes ag 
annealing steel castings. 

The creosote-pitch mixture jis delivered a 
comparatively short distance to site by road in 
motor tank wagons. These tanks are heat 
insulated, so that the mixture arrives from the 
gasworks warm and in a condition to be 
handled by a power pump on the road vehicle, 
the flexible connection from which is attached 
to the delivery pipe leading to the storage tanks, 
the elevation being about 12ft. and the distance 
short, approximately 20ft, The storage tanks, 
which were formerly used for fuel oil, are 
situated in the boiler-house and the warm air 
assists in keeping the stored fuel at a suitable 
temperature. The tanks are fitted with steam 
coils in addition, and these can be brought into 
use as and when circumstances require. The 
mixture has a viscosity of approximately 5000 
seconds Redwood No. | at 80 deg. Fah. and will 
readily flow at this temperature. Care has to be 
taken that the temperature does not rise above 
120 deg. Fah. in storage, or dissociation occurs. 
The smiths’ shop is adjacent to the boiler-house, 
and distribution of the mixture is effected by 
means of a mobile tank mounted on a hand 
truck equipped with a rotary pump and flexible 
delivery pipe. This tank holds about 30 gallons 
and is filled by gravity from the storage tanks, 
the coarser particles of foreign matter in the 
fuel being arrested by a wire mesh strainer. 

Each furnace has its own self-contained 
equipment and overhead service tank (see 
Fig. 1), The latter is “ topped up ”’ periodically 
from the mobile tank, and it contains a steam 
coil to keep the mixture in a fluid condition. 


With steam atomisation a. temperature of 


120 deg. Fah. is about right for good mixing. 
Feed to the burner is by gravity under a head 
of some 5ft., and the comparatively short and 





direct feed pipe is kept warm by a steam tracer 


Spiral Groques on 
Outside of Atomising 
Tube 







Concentric Chamber 











“Tue Encineer 


pitch by the substitution of burners specially 


made for the purpose. The first is a spring 


furnace fitted with two burners, the second a 
furnace also with two burners for heating small 
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blocks for the drop stamps, and the third, which 
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FIG. 2—DIAGRAM OF BURNER 


pipe clipped to it. Before reaching the burner 
the mixture passes through a duplex filter, 
which permits of one gauze strainer being 
removed periodically for cleaning without 
interruption of supply. 


This filter eliminates 
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fine particles of a solid nature or any viscous 
matter. 

The burner is placed horizontally and the 
nozzle is inserted in a hole-in the furnace wall 
and supported there. The body of the burner is 
held by @ long suspension rod attached to an 
It is attached to fuel, 


overhanging bracket. 
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The burner itself (shown diagrammatically 
in Fig. 2) is of simple construction and is made 
up of stock fittings and components manufac- 
tured in the works. It comprises a steam 
injector, mixing tube, and nozzle. The steam 
injector induces a primary supply of air from 
the atmosphere by means of a steam pressure 
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spray of fuel within the cap of the burner, so 
that the issuing mixture of air and creosote- 

itch. burns with a steady flame, combustion 

ing complete without further air. In the 
case of the spring furnace with higher tempera- 
ture, however, an additional supply of air has 
been found necessary to consume more fuel, 
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Fic. 4—ASSEMBLY AND DETAILS OF CREOSOTE-PITCH BURNER 


air, and steam pipes by flexible metallic con- 
nections, so that it can be withdrawn bodily 
when shutting down; otherwise the nozzle 
becomes overheated and is burnt away by the 
radiant heat of the brickwork, in the course of 
time. After being withdrawn, the burner is 

ded nozzle downards so that all creosote- 
pitch mixture drains off. 








of 60 lb, per square inch. The mixed steam and 
air picks up the fuel as it enters laterally and 
carries it along the mixing tube in the form of 
spray. Immediately before reaching the nozzle 
the spray meets an annular jet of high-pressure 
air at 75 lb. per square inch, travelling in the 
same direction, This issues from helical grooves 
with a whirling motion and it pulverises the 


and this is provided through an annular chamber 
round the nozzle, perforated with holes so that 
air issues in the direction of the flame and 
envelopes it, thus completing the com- 
bustion. This supply, termed volumetric air, 
is derived from the compressed air mains 
and it is given a swirl by entering the 





chamber tangentially. The pressure is 
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throttled down to about 8 Ib. per square inch. 

The method of lighting up from cold is to 
build up a small fire of secrapwood in the furnace, 
and when this is well alight the burner is started 
up gradually. On closing down, the fuel supply 
is first shut, and when combustion ceases after 
the draining of the supply pipe, steam and air 
are shut off and the complete burner drawn out 
and allowed to hang nozzle downwards, per- 
mitting any residue of fuel to run away and 
leave all passages clear and ready for starting 


up again. The burners are dismantled once a. 


week for cleaning, otherwise the maintenance 
has been small, since the practice of with- 
drawing the burners immediately they are shut 
down was adopted, so averting the burning of 
the nozzle. 

The apparatus in use is simple in construction 
and cheap in first cost. It presents no difficulty 
in operation and is easy to maintain in working 
order, The avoidance of long pipe lines over- 
comes the drawbacks attached to the use of a 
viscous fuel. It is made possible by giving each 
furnace its own service tank and filling it from 
a mobile tank at intervals. In consequence, the 
supply.pipe to the burner is short and direct and 
is quickly emptied at shutdowns. The adoption 
of steam atomisation makes it unnecessary to 
preheat the fuel immediately before entering 
the burner, and so further simplifies the 
apparatus. Some objection may be raised 
against the use of steam on theoretical grounds, 
the resulting highly superheated water vapour 
carrying away heat with the discharge of the 
products of combustion into the chimney. In 
practice this does not appreciably affect the 
efficiency of the furnace, and the results are’ 
entirely satisfactory. In the case of small 
installations where steam is available it is 
advantageous to make use of it. 

The actual construction of the burner and its 
various components are detailed in Fig. 4, and 
a drawing of the filter box is reproduced in 
Fig. 3. It will be observed that the apparatus 
is built up from steel plate, angles, and piping 
by means of electric welding. Standard screw- 
down valves and stop cocks are used where 
possible, and the special components, such as 
needle valve, nozzles, cones, &c., are of simple 
design and easily manufactured. 








Unusual Heating and Venti- 
lating Problem 


THe grandstand in the Toronto Exhibi- 
tion grounds was recently taken over by the 
Canadian Air Force. For the purpose in view 
a heating and ventilating system had to be 
installed—a not-too-simple task, as the building 
had no heating arrangements at all, as it was 
only used for exhibition purposes. As humidi- 


70 deg. Fah. temperature difference with normal 
wind velocity. This heat loss is materially 
greater when strong northerly winds blow on the 
high north wall, because of the large number of 
windows and doors in this section. The barracks 
section is 350ft. long and 110ft. wide, with 
sloping roof made up of the grandstand steps. 
This roof consists of 4in. concrete with steel 
reinforcing, and has no insulation or false 
ceiling. The maximum height at the north wall 


is 42ft. and the roof slopes down to approxi- 
mately 8ft. on the south wall. This feature 
presents a difficult stratification problem and 
also much greater heat and infiltration loss at 
the north section of the building. The occu- 
pants sleep in double-decker bunks, so that 
although it is necessary to force the heat down 
near the floor level, there must be no serious 
draught condition in this zone, such as would be 
permitted in a factory type of installation. 





Another difficulty with the installation is that 
there is no excavated 
portion beneath the con- 
crete floor, so that it is 
not feasible to return 





centage of the heat loss from the smoke pipe ig 
regained within the structure, and adds to the 
overall efficiency. Each fan delivers approxi. 
mately 7000 cubic feet per minute, making a 
total of 42,000 cubic feet per minute for the 
complete system. The fans are driven by 
2 H.P. repulsion induction motors by means of 
double vee belt drives. 

The air is introduced into the barracks from 
an overhead ductwork system, and is dis. 








FURNACE ROOM 


charged downward from a height of about 14ft. 
through the outlets with diffusing cones, as 
illustrated. The object of this method is to 
discharge the heated air at a sufficient velocity 
so that it spreads out to the required zone, and 
by the time it loses its velocity the temperature 
has also dropped to room temperature. By 
this means the heat is held down to the breath- 
ing level, and it does not shoot right up to the 
roof. 

In view of the fact that no chimneys existed 





the air from the various 





fication and air cleaning could be provided in 





a 7 


sections of the building. 
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conjunction} with the air circulating system, a 
forced air heating system was adopted. The 
design and supervision of the installation was 
carried out under the direction of Mr. M. F. 
Thomas, consulting engineer for the Royal 
Canadian Air Force. 

The total heat loss of the barracks and 
recreation section is approximately 3,600,000 
B.Th.U. per hour, which is based on a zero to 
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ARRANGEMENT OF DUCTWORK 


In these circumstances the return air for 
each zone is brought back to a central grille 
in the fan room. 

In the furnace room three furnaces with fans 
provide a total of 1,800,000 B.Th.U. per hour as 
heat available at the bonnet of the furnaces. 
In view of the fact that the furnace rooms are 
situated within the building, the radiant loss 
of heat from the furnace casings and a good per- 








in this building, it was necessary to erect two 
20in. diameter steel stacks, each of which would 
serve three furnaces. The 9in. branch smoke 
pipes from the furnace collars are connected 
into a 20in. diameter pipe, as illustrated. 
“‘ Draftostats ”’ are provided on each riser to 
equalise the draught, so that identical con- 
ditions are obtained at each furnace radiator. 
This 20in. diameter smoke pipe rises within the 
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building at the north wall and is made up 
of 22-gauge galvanised steel until it reaches 
the concrete roof of the building. A 14-gauge 
steel stack is then erected for an additional 
17ft., providing a total chimney height of 57ft. 
above grate level. 

Each furnace is equipped with two Skuttle 
automatic humidifiers, incorporating Vapo-glas 
plates. Each humidifier is located directly 
over the furnace radiator, so that it is subject 
to intense heat and air circulation. 

Owing to the large number of people coming 
and going from the building regularly, there is 
a large quantity of dust created, and tests were 
run to measure the quantity collected in the 
filters of the fan units. Each day approxi- 
mately 1} lb. of dust is collected by the filters. 
It is apparent that unless the filters are replaced 
each month the air distribution is retarded and 
the efficiency materially reduced. 

The stokers are operated in the conventional 
manner by means of zone thermostats operating 
the stoker through a time relay. A high-limit 
control is wired in series with the stoker motor 





DIFFUSING OUTLET CONE 


as a safety device. The fans are operated from 
furnace-stats through magnetic relay starters 
and thermal overload protectors. Each stoker 
feeds approximately 75 Ib. of coal per hour 
and these operate continuously during the 
severe weather, due to the fact that the building 
has practically no heat storage. Under these 
circumstances some difficulty was experienced 
with the firing, since with continuous operation 
the fire-boxes were very hot and the clinkers 
therefore did not fuse to a solid mass. In this 
soft condition they could not be removed and 
the fire-box filled with soft clinker, loose ash, 
coke, and unburned coal. To obtain the best 
efficiency from the equipment under these 
circumstances, it was found necessary to shut 
the stoker off for about five minutes, with the 
feed door slightly opéned. This allowed the 
molten clinker to fuse and solidify, so that it 
could be removed with the clinker tongs. The 
stoker would then be turned on again and any 
loose ash or clinker raked towards the hot zone 
of the retort. It fuses together after a few 
minutes, and the stoker is then turned off again 
until the clinker is solidified and is removed. 





Infra-Red Lamp Heating in 
Industry 


At an informal meeting of the Institution of 
Electrical Engineers, on April 19th, Mr. F. E. 
Rowland opened a discussion on “‘ Infra-red 
Lamp Heating and its Application to Industrial 
Purposes.” 

The principal advantage of infra-red lamp 
heating, according to Mr. Rowland, is that the 
heat is transferred directly from the source of 
energy to the object to be heated without raising 
the temperature of the intervening atmosphere ; 
consequently heating up of the object is 
extremely rapid. The plant is easy to install, 
occupying little space and in general it does not 


in. preliminary heating up as the plant is ready 
for immediate use when switched on. Lamps 
are employed as a source of heat because they 
provide an efficient and powerful source of 
infra-red energy, whilst the glass bulb not only 
serves to enclose the filament in a suitable gas, 
but also reduces convection losses from the 
source of heat. The small dimensions of the 
filament provide a highly concentrated source, 
which enables the radiation to be controlled by 
suitable reflectors. 

The lamps employed are rated at 115 volts 
250 watts, this type having been standardised for 
convenience of manufacture in wartime. The 
115 volts standard has been adopted because it 
may be used on the power supplies in general 
use by grouping lamps suitably, an added 
advantage being that a more robust filament is 
obtained than if the lamp were designed for the 
200-volt range. The lamps are run at a lower 
efficiency than that used for lighting, which 
gives increased life, whilst the consequent loss 
in luminous efficiency is not a disadvantage. 
Originally, parabolic reflectors were employed, 
and they are still largely used, but Mr. Rowland 
dealt with a technique with which he has been 
associated, which employs trough reflectors, 
each containing a number of lamps. With this 
system lamps may be spaced in much closer 
formation with a resulting greater energy con- 
centration in a given area. In a complete plant 
the troughs are built up into banks which have 
an unbroken reflecting surface. There are no 
spaces between adjacent reflectors through 
which heat and glare may escape into the 
surrounding shop or through which draughts 
may enter the plant. The contour of the banks 
of reflectors has to be carefully designed to suit 
each particular application, and they may be 
rigid or adjustable according to the special 
requirements. 

With the equipment at present available, 
temperatures of 500 deg. to 600 deg. Fah. 
are obtainable, the precise temperature depend- 
ing on the material and article being heated. 
For instance, 20-gauge sheet steel with a dull 
black surface will reach a temperature of 
500 deg. Fah. in two to three minutes, this 
surface absorbing radiation more readily than 
one which is brightly polished and light 
coloured, and it will reach a higher maximum 
temperature. 

At present the most important application of 
infra-red lamp heating is paint drying. Low- 
temperature stoving enamels, with a drying time 
of sixty minutes in a convection oven, may be 
dried in ten minutes by infra-red and a reduction 
of 90 per cent. in time is by no means uncommon. 
Whilst this process is applicable to many air- 
drying paints and oil-based stoving enamels, it 
is particularly applicable to synthetic resin 
materials. In many cases satisfactory results 
may be achieved without departing materially 
from paints previously employed for air drying 
or convection drying, whilst in other cases it 
may be advantageous to use a paint of a different 
formulation. Amongst other applications to 
which this technique may be applied are soften- 
ing of plastics for punching, moulding, &c., the 
evaporation of moisture from textiles and 
wooden veneers, and the drying of printing inks. 
Infra-red heating is most easily applied to the 
treatment of similar articles on a conveyor, 
although it can be adapted to handling a wider 
range of products within certain limits. When 
it is desired to treat a considerable variety of 
articles in smaller quantities, which vary 
widely in shape, convection heating is more 
adaptable. The equipnient at present available 
is not flameproof and, consequently, is not 
suitable for use in places where very low flash- 
point solvents are present which necessitate 
compliance with the cellulose regulations. 








- 


Organic Glass* 
AN approach to “ organic glass ”’ is suggested 
by recent publicity given the Columbia 
Chemical Division of the Pittsburgh Plate Glass 
Company’s-new transparent resin, CR 39. Com- 
mercial production is some months away, but 





the properties described indicate unique value. 
On heating in the presence of a suitable catalyst, 
CR 39 changes from a colourless liquid to a hard, 
insoluble, infusible, -clear solid resin resembling 
the methyl methacrylate (“‘ Lucite ” or ‘‘ Plexi- 
glas ’’) resins now used for some of the trans- 
parent sheetings (except for windshields) on 
military aircraft and formerly for household 
items, such as hairbrush backs and other toilet 
articles. 

CR 39 is reported less compliant than the 
methacrylates, resistant to chemjcals and to 
heat, and vastly more resistant to abrasion, 
which has been a problem wherever permanent 
transparency is desired. The moulded resin has 
a slightly yellowish cast, but it is hoped that 
further development will overcome this com- 
pletely. In density, strength, and shock resist- 
ance it is comparable with other transparent 
resins. Preliminary information suggests that 
CR 39 will be formed by bending, casting, and 
machining, rather than by moulding, which 
requires further research effort. 

CR 39 appears useful as a laminating material 
because it hardens from a thin, penetrating 
liquid to a strong, durable solid without the 
bubbling-out of volatile by-products. The 
transparency, abrasion, resistance and inert- 
ness to chemicals and ageing would make 
the resin admirably suitable for decorative 
laminates, such as various types of tabletops. 
Moulded cloth laminates with complex curves 
are also a notable possibility, since the cloth 
may be taped to an inexpensive form, saturated 
with resin, and then cured with only slight 
pressure. War uses will no doubt be numerous 
and specialised. CR 39 is only the first of a 
family of chemically similar resins. Another, 
CR 38, is said to have desirable electrical pro- 
perties, and a wide range of other valuable 
properties is reported to be available from this 
family. 








Tin-Alloy Steel 





AmonG recent metallurgical research studies 
in the United States is one on the effects 
of tin upon the properties of plain carbon steel. 
This study was a result of the widespread cam- 
paign for scrap, since it has -been necessary to 
use poorly detinned scrap, tin cans, and terne- 
plate in the open-hearth furnaces. As an 
ordinary tin can contains about 1-5 per cent. 
of tin, steel made with a 50 per cent. charge of 
scrap might have a tin content of 0-75 per cent. 
A characteristic of all the experimental mixtures 
was lack of microscopic evidence of tin. The 
high-tin steels were always finer grained than 
the low-tin steels, but the pearlite and ferrite 
or tempered martensite were unaltered. How- 
ever, in miniature test ingots one having 1-5 per 
cent. of tin added before pouring showed not 
only a finer grain, but a precipitate along the 
grain boundaries. This precipitate is probably 
carbide. The high-tin specimen decarburised 
ten times as deeply as the low-tin during heat 
treatment, indicating a marked tendency to 
reject carbon. This same steel was extremely 
brittle and the fracture followed the boun- 
daries between the ferrite grains, but passed 
through the pearlite grains. In structural steel 
and rimmed steel the tin was found to segregate 
much like sulphur, though less severely. In 
forging steel, tin caused a decrease in ductility 
and impact resistance in low-carbon steel and 
@ greater increase in tensile strength and yield 
strength in the high-carbon than in the low- 
carbon steels. Embrittlement effect of tin is 
evidently the result of a sub-critical change, 
and is very Similar to temper brittleness. In 
general, the effects of tin are very similar to 
those of phosphorus. Thus, in structural steels, 
0-01 per cent. of phosphorus will increase the 
tensile strength by 1000Ib. per square inch, 
and the same increase would be caused by 
0-05 tin. 








A BrincE ror Two Countrizs.—Argentina and 
Brazil are negotiating for the construction of a road 
and rail bridge across the Uruguay River between 
Paso de los Libres, in Argentina, and Uruguayana, 








require special foundations. No time is wasted 


* From The Industrial Bulletin of Arthur D. Little, Inc. 


in Brazil. 
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Large Forced Circulation 
Boiler* 


THE boiler is of the La Mont type. The 
power station is located on tide water and 
receives fuel in vessels up ‘to 10,000-ton 
capacity. Up to the time of the present 
installation it contained two turbine generators 
of a combined capacity of about 75,000 kW and 
five boilers having a continuous steam generat- 
ing capacity of about 1,000,000 1b. per hour. 
Steam conditions at the turbine throttles are 
375 lb. per square inch and 750 deg. Fah. The 
boilers are equipped to burn both oil and 
pulverised coal, the latter being prepared in a 
separate building. 

Early in 1940 the company requested Stone 
and Webster Engineering Corporation to under- 
take the necessary engineering and economic 
studies to determine the best type of capacity 
addition to make to its power station. It was 
desired to improve the economy of the station 
and to provide additional generating capacity. 
These studies covered 20,000-kW and 40,000-kW 
condensing units, also a superposed 25,000-KW 
unit. The steam conditions for the condensing 
units were 850 Ib. per square inch and 900 deg. 
Fah.; for the superposed unit, 1800 Ib. per 
square inch and 950 deg. Fah. at the throttle 
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and 400 lb. per square inch and 603 deg. Fah. 
at the exhaust. As a result of these studies it 
was decided to install the superposed turbine 
generator with one boiler having a continuous 
steam generating capacity of 650,000 lb. per 
hour at 1825 lb. per square inch and 960 deg. 
Fah. at the superheater outlet. In combination 
with the two 375ib. per square inch turbine 
generators the resultant gross output is 
72,800 kW. 

Lay-out studies and estimates indicated that 
the new boiler should be installed in the vacant 
space in the boiler-room and the superposed 
unit in a separate room adjacent to the new 
boiler. 

Economy in structural costs and the desire to 
maintain existing operating levels dictated 
the advisability of installing a steam generating 
unit that could be erected within the limits set 
by the existing structure. This meant a so- 
called “‘ low-head ” boiler, with furnace dimen- 
sions such that the wet-bottom type had to be 
used, whereas the existing furnaces, have dry 
bottoms. A study of the coals normally avail- 
able showed that no operating difficulties or 
restrictions as to choice would result from using 
the wet-bottom furnace. 

The fact that at 1850 lb. per square inch water 
at the boiling point weighs about 40 Ib. and 
saturated steam 4-75Ib. per cubic foot pre- 
sented a problem in connection with natural, 
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circulation in a low-head boiler, having a 
distance from the bottom of the main drum to 
the furnace floor of about 60ft. Studies of 
natural circulation designs submitted left 
doubts, possibly unjustified, as to satisfactory 
operation under the conditions imposed. The 
forced-circulation boiler was then considered, 
with the result that after most thorough study 
its use was decided upon. 

Main Operating Characteristics.—Full load 
of 650,000 Ib. of steam per hour when firing 
coal :— 


Design pressure... 2000 Ib. per sq. in. 


Steam at superheater outlet: 


Pressure : 1825 Ib. per sq. in. 

Temperature ... 960 deg. Fah. 
Steam at reheater ‘alah 3. 

Pressure ast 400 Ib. per sq. in. 

Temperature .. es 603 deg. Fah. 
Steam at tohesher Suthet } 

Pressure ; 380 Ib. per sq. in. 

Temperature ... 765 deg. Fah. 
Feed-water temperature io econo- 

miser... +» 446 deg. Fah, 
Feed-water temperature toboiler ... 520 deg. Fah. 
Final gas tempera ee .-. 290 deg. Fah. 
Total aght wt ai at ive Tiedice outlet... 10-85in. 


Total air pressure at air heater inlet 11+ 80in. 
Efficiency of unit ++ ase eee 80>3 per cent. 


Fuel.—The unit is fired with twelve (three 
sets of four) pulverised fuel burners and alter- 
natively by eight (two sets of four) oil burners 
arranged for tangential firing. Each set of four 
burners includes one burner in each corner of |. 
the furnace, all on the same horizontal plane. | ® 
These burners are supplemented by four 
auxiliary oil burners in the upper wall opposite 
the superheater. Pulverised fel is supplied 
by twelve feeders from a pulverised fuel bunker, 

i ac in turn by an existing detached 

ulverising plant. These feeders are divided 
ae: three sets of four to correspond with the 
sets of burners. Each set is driven by a constant- 
speed motor through a variable-speed unit. 

The primary fueliscoal. Superheating surfaces 
are predicated on this fuel. When burning oil 
the superheat and reheat will be held up to the 
design figures by burning the required amount 
of oil, in the auxiliary burners. It is conceiv- 
able that these burners could also be used in 
combination with coal as a means of regulating 
superheat. Such operation was not contem- 
plated, and operating experience proves it to be 
unnecessary. Furthermore, except in such 
instances as when the price of coal and oil 
happens to be on a parity, such operation would 
probably be uneconomical. 

Forced Circulation.—Any two of three 3500 
gallons per minute, 50 lb. per square inch head 
pumps provide circulation up to full-load 
operation. One pump alone, it is anticipated, 
will give adequate protection to heating surfaces 
for an indefinite period, but may possibly not 
give the desired margin of safety for continuous 
operation at full capacity. Each pump is pro- 
vided with motor-operated gate valves at 
suction and discharge and a discharge swing 
check valve. Two 14in. downcomer pipes, one 
from each end of the main steam drum, join 
through a cross header, from which three 14in. 
suction connections supply the three pumps. 
The three 12in. discharge pipes supply a 
common header system of 12in. and 10in. pipe, 
from which water is distributed through 
seventy-two 3}in. tubes to the bottom furnace 
headers. The suction and discharge pipes for 
each pump are short-circuited through a jin. 
pipe connected just above the shut-off valves 
for the purpose of providing adequate circula- 
tion to keep them up to full temperature, even 
though the pump may not be in service. Each 
of the 14in. pipes is protected with an entrance 
screen where it leaves the drum. 

The pump impeller is of the simple overhung 
type. Running clearances provide for the large 
increment of temperature change which takes 
place when putting an idle pump into service. 
The end thrust, about 28,000 Ib., is taken on a 
Kingsbury thrust bearing. The shaft gland is 


| packed against a pressure of 115 lb. per square 


inch, the pressure being maintained by a 
reducing valve discharging to a 15\1b. per 
square inch flash tank. Fig. 1 clearly indicates 
the manner in which the 2000 lb. per square inch 
is broken down and the means of taking care of 





the leak-off water, a system identical with 





practice long established in 
boiler feed pumps. 

The performance characteristic, satisfactory 
operation of the lubrication system, thrust 
bearing, gland seal, &c., were fully established 
on each pump by shop test. 

The extreme simplicity of design, coupled 
with the ideal conditions of constant tempera. 
ture, speed, and load and with the further fact 
that a relatively clean non-corrosive water is 
being handled should place the operation of the 
circulating pumps on a plane approaching 
absolute reliability. 

With two pumps in service the total water in 
the system is circulated in a period of | min. to 
1} min., the exact time depending upon the 
level of water in the drum, and the ratio of steam 
to water in the furnace wall tubes. At 3500 
gallons per minute per pump two units circulate 
about 2,100,000 Ib. per hour or three times the 
full-load evaporation rate. Tests made ai 
2000 Ib. per square inch by the research depart - 
ment of Consolidated Edison Companyt on 
set-ups made with tubing of the same diameter 
and wall thickness as used in the present furnace 
confirmed European experience that this ratio 
of water to steam is well on the safe side. 

The steam equivalent of bed con- 
sumed by the circulating se F, is 
approximately 0- ae sg per cent. of the steam 
genera 

Controlled Cireulation. —Equal in importance 
with positive minimum volume of circulation 

is the assurance that each element of the circu- 
lating system shall receive its proportionate 
share of the total.* The nozzle and strainer 
(Fig. 2), inserted at the entrance to each of tlic 


high-pressure 





LOWER REAR WALL HEADER 


T ' 
«© Enciwece Swain Sc 


FiG. 2--Strainer and Orifice Assembly 


furnace wall elements, is designed to give a 
pressure drop of about 15 lb. per square inch. 
Actually, in establishing the pressure drop the 
resistance offered to flow by the entire circuit 
between the lower header and the drum must be 
taken into consideration. Theoretically each 
variation of tube diameter, tube length, heat 
absorption with different locations in the 
furnace, &c., dictates a different size of orifice 
and a different orifice pressure drop, Actually, 
however, minor variations are unimportant and 
the margin of safety is such that precision in 
design is not necessary. In the present design 
two sizes of orifice, 0-34in. and 0- 40in. diameter, 
take care of ali the variations. 

The holes in the strainers are jin, diameter 
with an aggregate area of twenty or more times 
the area of the orifice. 

Evaporating Surface.—All furnace wall tubing 
is ljin. outside diameter. At the point of 
leaving the bottom headers a single Ijin. outlet 
is bifurcated into two lin. tubes and all spacing 
arranged to give a furnace lining of l}in. tubes 
on lin. centre lines. Tubing of Ijin. was 
selected with dye regard to (a) resistance to 
flow, (6) economic limitations on weight, and 
(c) the certainty of having a turbulent flow con- 
dition at all points in all tubes without requiring 
a prohibitive volume of circulation. 

The heat-absorbing surface of the furnace 
may be divided into four groups of elements, in 
which all elements in each group are of similar 
design and which, because of similar location 
and exposure, absorb approximately the same 
amount of heat per element, as follows :— 

(1) A group running from the lower rear 





Bape gs of Heat Transmission Through poner 
Tubing at Pressures from 500 to 3300 Psi,” by W 
Davidson, P. H. Hardie, C, G. R. Humphreys, A. A 
Markson, A. R. Mumford, and T. Ravese, Advance 
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header across the furnace bottom, up the front 
wall, actoss the furnace top into header A 
(Fig. 8), which is connected by twenty-five 
3}in. nipples into the drum.” 

(2) Two groups of identical design, one for 
each side wall, run from headers at the furnace 
bottom to similar headers at the top, which in 
turn are connected to the steam drum through 
a total of thirty-four 2}in. tubes. 

(3) A group, making up 50 per cent. of the 
rear wall tubes, running from the lower rear 
header is increased from l}in. to lfin. at a 
point just below the superheater and arranged 
to pass in front of the superheater in two-in-line 
rows on 6,in. centres. These tubes pass over 
the top of the reheat superheater and up to 
header B, which in turn is connected through 
twenty 3}in. nipples into the drum. 

(4) The other 50 per cent. of the rear wall 
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Stuperheater ? High-pressure.—The large con- 
vection superheater (24,371 square feet) is made 
up of 2}in. tubes with the elements spaced on 
3°/,,in. centres across the boiler. The radiant 
bank (3212 square feet), made up of 2in. tubing, 
is placed next to the furnace, so arranged that 
the loops carrying the coolest steam are placed 
closest to the furnace in the hottest gases: The 
elements are spaced on 6 fin. centres in line 
with the 1#in. furnace screen tubes. 

Superheater : Reheat.—Located between the 
radiant and convection banks of the high- 
pressure superheater, the reheater elements 
made up of 2fin. tubes are spaced on 6 f,in. 
centres and in line with the radiant high- 
pressure and the furnace screen tubes ahead of 
it. (Reheat surface 4381 square feet.) 

Economiser.—The economiser (25,854 square 
feet), made up of 2in. multiple-loop finned 
















FiG. 3-—Sectional Elevation of New Boiler Unit 


tubes pass beneath the reheat superheater to a 
header, from which the steam and water mixture 
passes through fourteen 3}in. tubes to the same 
header mentioned for group (3). 

The 1}in. and 1fin. tubing described adds up 
to about 63,000 linear feet, and on a projected 
basis the tubing exposed to heat is equivalent to 
approximately 6000 square feet. It constitutes 
the entire evaporating surface. At 620,000 Ib. 
per hour capacity this means roughly 108 Ib. 
of evaporation per square foot of projected 
surface per hour. The water enters the circu- 
lating system from the economiser at about 
530 deg. Fah. Heat required per pound of 
evaporation, including 150-7 B.Th.U. to raise 
to the boiling point plus the latent heat of 
480, is 680-7 B.Th.U. The heat absorption per 
squaré foot of projected heating surface is 
therefore about 65,000 B.Th.U. per square foot 
per hour. 








elements, takes water into two bottom headers 
through a total of fourteen 3}in. tubes and dis- 
charges from two top headers through a total 
of eighteen 3}in. tubes into the bottom of the 


drum. Elements run from both sides to the 
middle; i.c., there are actually two sets of 
economisers. This arrangement was nec 


to facilitate element removal. A _ horizontal 
plate (see Fig. 3) halfway up divides the unit 
into upper and lower economisers, through 
which gas flow is controlled by dampers at the 
outlet. The manner in which these dampers 
may be operated to control high-pressure steam 
temperature is obvious. 

Steam Drums and Connecting Tubing.—The 
main steam drum, 41ft. 34in. long by 54in. 
inside diameter, is 4%/,,in. thick. The dry 
drum, 24ft. 2in. long by 48in. inside diameter, 
is 4,in. thick. 


drums is such that the ligament efficiency is 
90 per cent. Since this is the same as the design 
limit of strength (fixed by the A.S.M.E. Boiler 
Code) for the longitudinally welded seams, as 
compared with virgin metal, no increase in 
drum thickness is imposed. 

A total of sixty-six tubes, 3}in. diameter, 
take the steam from the main steam drum up 
to the dry drum; forty tubes of the same dia- 
meter convey the steam from the dry drum to 
the saturated header of the high-pressure 
superheater. 

The drum internals are fully illustrated in 
Fig. 4. Attention is directed to the low point 
at which steam is taken from the main drum up 
to the dry drum, and the internal arrangement 
provided for overcoming the apparent defect. 
Physical obstructions external to ‘the drum 
prevented taking the steam off at a higher level. 

Air Heater.—Two air heaters (55,200 square 
feet each) complete the heat-absorbing equip- 
ment. They are equipped with by-passes for 
light-load operation. The active heating 
element, 58in. in height overall, is made up of 
three layers—a lower or hot layer, 42in. high, 
a 10in. intermediate layer of 24-gauge open- 
hearth steel, and a top cold layer, 6in. high, 
of 22-gauge Toncan iron. At full capacity the 
air heaters lower the temperature of the gases 
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Fic. 4—Drum Internals 


from 640 deg. to 290 deg. Fah. with a corre- 
sponding air temperature range of 80 deg. to 
530 deg. Fah. 

Welded Construction: Pressure Parts.—All 
tube connections to headers and to the boiler 
drums are welded. There are no rolled joints 
of any character. All joints of the 14in., 12in., 
and 10in. circulating system are welded, stress- 
relieved, and Gamma-rayed. Welded con- 
struction is in no way a feature of the controlled 
forced-circulation system, but was decided on as 
desirable in view of the high pressure. The 
only joints which are not welded are the plugs 
opposite the orifice and strainer assemblies, the 
manholes in the drums, the bolted joints on the 
safety valve flanges, the bonnets on the circu- 
lating water pump valves, and the heads on the 
circulating pumps. In addition to welded 
joints made in the shop, there is a total of 
‘approximately 2720 field welds. 

Supports.—The dry drum is mounted on 
structural steel. The main steam drum is 
hung on two 4$in. diameter carbon steel 
U bolts from steel at the same level. 

The economiser is supported by rods running 
from cross members under the bottom section 
up over the main steam drum. These, rods 
engage intermediate cross members carrying 
the several sections. They are protected from 
excessive gas temperature by outer sleeves 
forming an annular space, through which air 
from the forced draught fan is blown. 

The superheaters and reheater are supported 
by hangers from overhead steel independent of 
all other members of the boiler. 

The furnace tube elements are supported at 





The manner of entering the tubes into the 





the 153ft. 6in. elevation by fixtures, made 
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adjustable for convenience in erection. All 
expansion of pressure parts is taken up by the 
flexibility of interconnecting tubing. No 
springs are used in the supporting system. 

The magnitude of the expansion values to 
be provided for may be gauged when it is stated 
that the vertical expansion of the 49ft. high 
furnace, due to a temperature range of 80 deg. 
to 630 deg. Fah., is approximately 2in. 

(To be continued) 








South African Engineering 
Notes 


(By our South African Correspondent) 
Care Town, February Ist. 


Iscor’s War Contribution 


THE manufacturing profits of the State- 
controlled Iscor Steel Works at Pretoria have 
for the last two years averaged £450,000 per 
annum less than the pre-war profit level. 
The factors mainly responsible are as follows :— 
First, numerous special grades of steel had to 
be manufactured in large quantities for various 
defence purposes, and their production dis- 
placed a much larger tonnage of normal com- 
mercial grades of steel, so considerably reducing 
the total output of the works. 

Simultaneously, Iscor was faced with 
rising costs of production caused by circum- 
stances arising out of the war. These factors 
could, of course, have been counteracted by 
price increases for which the scope was almost 
unlimited, but it was the policy of the manage- 
ment not to make any general increase unless it 
was absolutely unavoidable. One objective in 
this respect was to enable other suppliers of war 
requirements, necessitating steel to be obtained 
for the manufacture, to secure it at a low cost. 

Another objective was to maintain the 
greatest practicable measure of stability in 
steel prices and to assist in limiting the 
development of the vicious spiral of rising costs 
and prices. The measure of Iscor’s contribu- 
tion to those objectives is that Iscor’s profit 
for the last two financial years is lower than its 
pre-war rate of profit by a total amount of 
£900,000. 

Apart from these measures, Iscor had to step 
into the breach to assist in meeting urgent 
demands for steel products, hitherto imported 
from overseas, the shortage of which had become 
acute. In some instances this involved make- 
shift arrangements, a typical illustration being 
the case of steel wire for baling and fencing 
purposes. Baling wire, in particular, was in 
very short supply, and with the co-operation 
of the gold-mining industry, some hundreds of 
tons of used wire rope were obtained, which 
were cut into short lengths and annealed, 
making the individual strands usable as a sub- 
stitute for baling purposes. At present Iscor 
is constructing a small wire-drawing plant 
from which it hopes to be able to meet the 
country’s requirements of baling wire and a 
limited quantity of plain black fencing wire. 
It may be mentioned that at the close of 1942 
Iscor was compelled to raise its steel prices by 
12} per cent. 


Iscor Ironfoundry 

During August, 1934, the first Iscor 
foundry at the Pretoria Iron and Steel Works 
was started. It was then perhaps one of the 
smallest cogs in that big works. To-day it is 
turning out endless supplies, both for war and 
for the country’s normal needs. The work 
proved so useful that in 1935 it became neces- 
sary to build a new shop. It was much larger, 
but in the near future still further extensions 
will have to be made if it is to cope successfully 
with the rising demands. The foundry is 
equipped with two 12-ton and two 5-ton 
cupolas. There is a modern sand-conditioning 
plant and two 25-ton electric cranes. The 
present area of the shop is 32,130 square feet, 
and a further extension is already in progress. 
This will necessitate the erection of another 


ingot moulds weighing 4 tons each. They were 
then considered heavy, but they are insigni- 
ficant compared with the 16-5-ton castings 
turned out to-day. These ingot moulds may be 
looked upon as the chief output of the foundry. 
Other heavy castings which previously were 
imported, but which are now being successfully 
produced in the foundry, are crusher shells 
weighing 16 tons and loading pockets of 
17} tons weight. 

Copper tuyéres, which were also originally 
imported, caused the staff many headaches, 
but, thanks to the loyal co-operation of all con- 
cerned and the efficiency of the staff, all diffi- 
culties have been overcome and the blast- 
furnaces have been supplied with some hundreds 
of these castings. Other special jobs turned 
out in the foundry are cast iron piston rings 
and gear bronze worm wheel rims, which are 
cast on a centrifugal casting machine. These 
moulds are spun at speeds varying between 
400 and 1200 r.p.m. whilst being cast. With 
regard to the war effort, while Iscor does not 
produce the bombs, it provides the patterns, 
core boxes, jolters, surface tables, and moulding 
boxes which are essential equipment for the 
production of them. 

The roughing and finishing rolls for the heavy 
mill are all imported. In the past these rolls 
were scrapped when broken. This fracture 
usually occurs at the neck of the roll. It has 
now been found that they can be given another 
lease of life by burning a new neck over the 
original fractured one. This undertaking has 
been such a success that a roll treated in this 
manner has rolled 4000 tons of steel and is still 
going strong. 

It was found necessary two years ago to 
separate the iron and steel foundries. To-day, 
although they work in harmony, they are two 
separate departments. There are still imported 
castings in use at Iscor, but in the future it is 
hoped that Iscor will be entirely  self- 
sufficient in this respect. This self-dependence 
is the direct result of war conditions. At the 
present moment 80 per cent. of the production 
goes to the maintenance of casting equipment 
for the steel-melting plant. The ingot moulds, 
of which there are seven types, varying in 
weight from 1700 lb. to 164 tons, make up the 
most important part of this percentage. The 
cost of production of these moulds is much 
lower than if they were imported. The tonnage 
is between 900 and 1000 per month. 

Among other additions taking place at Iscor 
at present—of most of which particulars have 
already appeared in THE ENGINEER—is & new 
heavy steel foundry which came into produc- 
tion last September, the occasion being cele- 
brated by a dinner at which an ornate key for 
the foundry was presented to Mr. Batchelor, 
the manager. The preparation of the Thaba- 
zimi iron ore mine, which supplies the Iscor 
blast-furnaces, is also completed. This mine 
sent down the first millionth ton in July, 1937 ; 
the second was completed in September, 1939 ; 
the third million was completed in April, 1941 ; 
and last year the fourth millionth ton was sent 
down in August. 

Liquid Chlorine in South Africa 

The S.A. Department of Commerce 
and Industries has received from a South 
African industrial firm the interesting informa- 
tion that it is now producing liquid chlorine, 
and that it is in a position to supply the Union’s 
requirements of this chemical. The name and 
address of the firm can be obtained on applica- 
tion to the Secretary for Commerce and 
Industries. 


Paper Mill for Tanganyika 
A paper mill to utilise first of all local 
waste and later, if necessary, local raw material 
—-papyrus reeds from Lake’ Victoria—is being 
established by the Government of Tanganyika 
as part of the ‘‘ Make It Here ’’ movement to 
save shipping. 
Role of Mineral Dressing in Industry 
According to Mr. G. S. Preller, the 
world will soon be dependent on many low- 


grade deposits for supplies of metals, and 
the réle of mineral dressing will therefore 





crane of 35 tons capacity. 
When the foundry was started it produced 





tion: and extraction of raw materials for the 
metalliferous and other industries. -Mr. Preller, 
who is of the Department of Commerce and 
Industries in South Africa, then proceeds in a 
brief survey of the position to furnish a fairly 
satisfactory perspective of the status of mineral. 
dressing technique to-day. In recent years 
forces other than those of gravity have been used 
to separate minerals. Flotation, though old, is 
the newest method of mineral concentration ; it 
utilises forces characteristic of mineral surfaces 
in such a way that particles may be caused to 
adhere either to the water in which they are 
immersed or to air bubbles. Flotation is with- 
out a competitor in the treatment of sulphide 
ores, and its application to the treatment of 
non-sulphide ores is advancing rapidly. Flota- 
tion is gaining ground in the preparation of 
such non-metallics as phosphates, graphite, 
fluorite, &c. 

With these improvements in mineral dress- 
ing, it has become possible to mine increasingly 
lower-grade ores, until the practice which may 
be termed ‘‘ buik mining,”’ has come to super- 
sede to a large extent that which by contract 
is termed “ selective mining.’ It has therefore 
beeome more advantageous to mine ore care- 
lessly, including in the mined product much ofthe 
waste rock that happens to be in the way, but 
at a much lower cost than would be required 
for careful mining, with the view .of later 
purifying the ore by careful large-scale inexpen- 
sive dressing. 


Scope for Development in the Union 


Much has been said recently about the 
possibilities of developing the base mineral 
resources of the Union, and even those base 
minerals that have thus far figured high in 
annual production may provide fertile ground 
for more extensive application of modern 
mineral-dressing methods. The enormous 
deposit of titaniferous magnetite of the Central 
Transvaal contains up to 20 per cent. of titanic 
and up to | per cent. of vanadium oxide. How- 
ever, the intimate intergrowth of the ilmenite 
with other iron ores has hitherto proved an 
insuperable difficulty to the extraction of the 
titanium, as well as vanadium. It is possible 
that these difficulties could be overcome with 
the development of ore-dressing technique in 
the Union. 

Tests carried out with some of the best S.A. 
kaolins in England revealed excessive shrinking 
during firing. It is interesting to note that the 
most extensive and suitable of American china 
clays gave the same trouble. There, however, 
in view of the size of the deposits and the 
favourable prospects generally of a porcelain 
industry, it was considered to be justified to 
experiment as to the possibilities of large-scale 
“dressing” of the clay. In a continuous 
process embodying the deflocculation of the 
finely ground crude clay to permit carefully con- 
trolled separation of the clay from the non-clay 
substances, a method was evolved that has 
consistently demonstrated its ability to produce- 
a refined kaolin which gives evidence of being 
able to compete successfully with English china 
clay, even for the most exacting cases. South 
Africa may perhaps find it possible to deliver 
@ clay suitable for making excellent chinaware. 
Other raw materials for the ceramic industry- 
nepheline, syenite, feldspar, and sand—are also 
available locally, and in view of the favourable 
results obtained in dressing such materials 
overseas, there seems to be no reason why the 
Union could not produce its own pure materials 
for industrial uses. 

‘It is becoming clear, therefore, that those 
cases in which a mineral deposit is spoken of 
as “containing too much of impurities” or 
“not suitable for certain purposes” will 
decrease as the technique of mineral dressing 
is gradually improved. . In any case the high- 
deposits of many minerals cannot last 
very long, and will consequently cease to 
function as normal, according to which deposits 
of similar minerals in other parts of the world 
they are judged by. The world will soon be 
dependent on many low-grade deposits for 
supplies of metals, and the réle of mineral dressing 
will become increasingly important in the puri- 
fication and extraction of raw materials for the 





become increasingly important in the purifica- 


metalliferous and other industries. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Swedish Industrial Profits 


Even amongst neutrals, whose position in 
this war is pot enviable, the situation of Sweden 
must give considerable anxiety to the Government 
and people. It would appear, however, that the 
industrial condition of Sweden is not unsatisfactory 
and that in spite of the war, or because of it, Swedish 
companies are making comfortable profits. The 
annual reports which have been published disclose 
that most of the Swedish industrial concerns expe- 
rienced @ profitable period in 1942, The Sandvik 
Steel Works, which manufacture high-grade steel 
and steel products, achieved a sales turnover of 
66,500,000 kronor (£3,912,000) last year, or about 
7,000,000 kronor more than in the preceding year. 


‘Exports dwindled considerably, but the decrease 


was offset by increased sales in the home market. 
In normal times two-thirds of the production is 
exported and one-third sold in the home market. 
The situation is now just the opposite. Last year’s 
deliveries were somewhat larger than in 1941, but 
lower than in 1939. The net profit for 1942 amounted 
to 2,170,000 krcnor (£128,000) and the company 

id a dividend of 8 per cent. The company’s 
capital is £2,235,000. The A/B Separator Company, 
which manafactures cregm rators and dairy 
equipment, made a net profit of £203,500 after 
setting aside 3,000,000 kronor for taxes. The board 
declared a dividend of 4 kronor per share, The 
Swedish de Laval Steam Turbine Company, after 
increased writings off and reservation for taxes, 
made a net profit of £19,400, which was the same as 
for 1941. The distribution of a dividend of 7 per 
cent. on the preference shares is recommended. 
This company, which has been in existence for fifty 
years, is fully occupied, meinly upon orders for the 
Swedish Navy. The Swedish Ericsson Company, 
makers of telephones and other weak-current 
apparatus, have made an increased profit for 1942 
amounting to £209,400. Before the net profit was 
calculated, 4,350,000 kronor had been used for 
depreciation on investments in affiliated companies 
and on claims and 2,150,000 kronor had been set 
aside for taxes and interest. A dividend of 1-50 
kronor is proposed. The Swedish Aga Company, 
manufacturers of automatic lights for shipping, air 
and road traffic, railways, &c., rt a net profit 
of £195,900 for 1942. A dividend of 5 per cent. has 
been recommended. The Danish shipyard, the 
Aalborg Vaerft A/S, recently delivered the cargo 
motor vessel “‘ Erland,” of 2900 tons deadweight, 
to the Swedish Brostrém shipping concern. The 
vessel is the sister ship to the “‘ Laholm,”’ delivered 
last summer. The propelling machinery consists 
of two Atlas-Diesel “‘ Polar’’ engines, developing 
2070 E.H.P. 


The Pig Iron Market 


With the exception of high-grade irdn ore 
the raw materials position is satisfactory and the 
pig iron industry should be able to maintain the 
high rate of production it has achieved for a long 
time. Large quantities of foundry coke are passing 
into consumption, but production is on a good scale 
and supplies are liberal. The demand for coke will 
probably increase during the next few months, as it 
did last year. Considerable supplies of furnace coke 
also are available, whilst the demand for limestone 
is being adequately met. The call for pig iron is 
steady and fully maintained at the rate of the past 
few months. The huge demand for castings for 
Government purposes is keeping the heavy engi- 
neering foundries fully employed. Larger quan- 
tities of high-phosphoric pig iron are being used, 
although, where necessary, the Control is able to 
allocate supplies of hematite and low and medium- 
phosphoric pig iron. These are distributed directly 
under the supervision of the Control. In the case 
of refined pig iron and high-phosphoric pig iron 
consumers are allowed to purchase their require- 
ments direct. The better demand for high-phos- 
phorie pig iron is to some extent due to the wider 
use of this quality in the foundry mixtures, but some 
at least of it is the result of the improved position 
of the light foundry industry. More work has been 
found for this branch of the trade and a more 
general activity is apparent. The Minister of Works 
has recently stated that there has been an expansion 
of 33 per cent. in the production of native ironstone, 
and this, of course, is responsible for the much 
greater production of low-grade ores and the big 
output of high-phosphoric pig iron. Although there 
was a break at most of the producing plants for 
Easter, it was in the main confined to two days, and 
the arrangements which were made avoided any 
general interference with production or deliveries. 
There is steady activity in the ferro-alloy market, 
but most consumers have covered their quarterly 
allocations. 





Export quotations are f.o.b. steamer. 


Scotland and the North 


Although no figures of production are 
published, it is generally understood that the output 
of the Scottish iron and steel works during March 
and the current month have been at a particularly 
high level. Notwithstanding this, however, the 
insatiable demand for plates has thrown an increas- 
ingly heavy strain upon the works and the makers 
are not finding it easy to meet the full requirements 
of the consuming trades exactly when they are 
needed. They are, however, maintaining supplies 
of the most urgently required material coming 
within the high-priority categories, and, on the 
whole, the situation is not unsatisfactory. The 
demand for plates covers all descriptions, but the 
call is chiefly from the shipyards and‘includes large 
tonnages of armour plates. There is also a big 
volume of business in boiler plates and the require- 
ments of the locomotive makers are on a heavy 
scale. Their needs also are receiving a high degree 
of priority. Some relief has been afforded in the 
thin plate section of the industry by the employ- 
ment of the sheet mills for rolling light plates, and 
the works producing plates have enough work in 
hand to keep them employed at the maximum for 
the next three or four months. A considerable 
volume of business is passing in steel bars. The 
larger sizes are required in big quantities by the 
engineering works and many of the makers are 
unable to accept more business for delivery in the 
second quarter. The re-rolling industry is employed 
practically at capacity on the production of small 
steel bars and light sections. Supplies of raw 
material are maintained, although the works are 
now using crops, defectives, and shell discard steel 
on a considerable scale. The steel works producing 
structural steel are busy and are receiving a steady 
flow of. specifications. The demand is principally 
for the lighter sizes of this material, but there is a 
moderate demand for heavy joists and sections, 
although it is possible to place orders for this 
material for comparatively near delivery. The 
lighter sizes are in much heavier demand and most 
works have filled their order books for the seeond 
period. In the Lancashire steel industry there is no 
relaxation in the pressure upon the finishing depart- 
ments, and there is also a strong and steady demand 
for semi-finished material. The insistent demand for 
semis from the re-rolling industry has reduced the 
stocks of imported material, although considerable 
accumulations remain at the disposal of the Control. 
The imports of semis have not entirely ceased, but 
they are on a much lower scale than last year, and 
it is generally hoped that larger supplies will be 
forthcoming from the United States. The request 
for nickel and alloy steels generally is pressing, but 
supplies against contracts are reaching consumers 
with fair regularity. Activity at the steel works on 
the North-West Coast is fully maintained and big 
outputs are being achieved. 


The Midlands and South Wales 


The iron and steel works in the Midlands 
are heavily booked over the next three months, and 
in spite of great efforts, it is difficult to see how the 
production in the district can be further increased. 
There is little doubt, however, that it will be main- 
tained at the high rate that has been ruling for the 
greater part of this year. For one thing, the labour 
position in the Midlands steel industry has become 
tight and is causing some concern to managements. 
The production of semi-finished steel is on a heavy 
scale and so far consumers, including the re-rollers, 
have been able to maintain their operations at a 
high rate. There have been recent withdrawals 
from stocks of imported materials and some of the 
re-rolling works are regarding the future with 
anxiety, since, although the imports of semi- 
finished steel have not entirely stopped, they have 
been very greatly reduced. The British steel works 
producing this class of material are doing their best, 
but it is beyond their capabilities to cater for the 
supply of billets and-sheet bars to all the consumers 
in Great Britain. For some time past the re-rollers 
have used all kinds of suitable material, including 
crops, defectives, and shell discard steel. To aid the 
billet position some of the works making sheet bars 
have been instructed by the Control to devote their 
attention to billets. The finishing departments at 
the Midland steel works are fully employed and the 
demand for plates has shown no sign of deelining. 
In fact, this material is wanted in increased quan- 
tities, and the demand ranges from light plates from 
the sheet mills to heavy armour plate. The works 
producing structural steel are well employed, but the 
demand is on nothing like the same scale as for 
plates. The demand is principally for the lighter 
kinds of joists and sections, and it is still possible to 
place orders for comparatively near delivery for the 
heavier sizes. The sheet works are actively engaged 





Unless otherwise specified home trade quotations are delivered f.o.t. 


and most of them have big contracts on Government 
account. The South Wales iron and steel works are 
operating at capacity and have sufficient work in 
hand to keep them fully employed over the whole of 
the third delivery period. There is an active demand 
for sheet and tinplate bars, and consumers are 
taking the full quantities allocated to them. The 
sheet mills have well-filled order books and few of 
them are in a position to accept fresh business for 
delivery before the end of June. The tinplate 
market is quieter: after a brief interval of aetivity. 


The North-East Coast and Yorkshire 


So far from the demands upon the iron and 
steel industry relaxing in any way, the requirements 
of the consuming trades appear to be growing. 
Practically 100 per cent. of the production is now 
going into the war effort, and the output by the 
steel works on the North-East Coast has been con- 
sistently maintained at high levels. Naturally, in 
the prevailing circumstances, the demand for semis, 
blooms, billets, and sheet bars is on a heavy scale. 
In pre-war days large tonnages of semis were 
imported into the country from the Continent. This 
source is, of course, closed and the demand is more 
than the British works can cope with, so that stocks 
of material imported from the United States some 
time ago have to be drawn upon. The existence of 
these stocks, however, is regarded as an assurance 
against any shortage and so far there has been no 
hindrance to the productive effort through a scarcity 
of semis. In the finishing branches the demand for 
plates remains outstanding, whilst the armaments 
and munitions makers’ requirements of alloy steel 
are taxing the resources of the producing works. 
The demand for plates ranges over all thicknesses, 
but recently there has been a particularly strong call 
for thin plates, in meeting which the sheet works 
have given valuable assistance by rolling consider- 
able tonnages of light plates. A big volume of 
business is passing in light structural steel, which is 
keeping the *mills well employed. Consumers’ 
requirements of heavy joists and structural steel, 
however, are much lighter, and it is still possible to 
place orders for heavy joists for reasonably near 
delivery. Active conditions rule in the steel bar 
trade, and as a result of difficulties in placing orders 
for near delivery in this branch a fair amount of 
business has been passed to the bar iron works. The 
demand for basic steel from the Yorkshire steel 
industry has been fully maintained and all the avail- 
able plant is in production: Lately the volume of 
business in acid carbon steel has increased and most 
of the works have sufficient orders in hand to keep 
them busy for a long time. The demand for alloy 
steels is a notable feature of the market. 


Iron and Steel Scrap] 


The Easter break was observed in a number 
of works, although generally to a restricted extent, 
but in many cases deliveries of scrap were suspended. 
So far as the general situation is concerned, how- 
ever, the position has not greatly changed, and the 
demand is principally concentrated upon the better 
qualities of scrap. Supplies of these descriptions are 
not very liberal and there is some pressure to obtain 
satisfactory parcels. Grades of the poorer deserip- 
tion are plentiful and stocks in the yards are being 
added to on a considerable scale. Consumers, how- 
éver, are showing discrimination and the movement 
into consumption is not active. There is a strong 
demand for good heavy mild steel scrap cut to 
furnace sizes, and parcels coming on the market are 
quickly taken up. Scrap cut to foundry sizes is in 
less demand than recently. Mild steel turnings are 
arriving in large quantities and have a variable 
demand. Consumers are active buyers of good 
heavy turnings, but dealers do not*find it easy to 
dispose of the lighter and bushy categories. The 
basic steel furnaces are taking good quantities of 
mixed wrought iron and steel scrap, and there is a 
steady call for good heavy material. The quantities 
of light material available are considerable and the 
demand is insufficient to absorb the quantities 
offered. Hydraulically compressed steel shearings 
and bundled steel scrap are finding a ready market, 
but supplies appear to be rather on the short side. 
There is an increasing call for short heavy structural 
scrap, which is quickly passing into consumption. 
For some time the ironfoundries have complained 
of rather tight conditions in the issue of licences, and 
this has resulted in a general reduction of stocks at 
the furnaces. Good heavy cast iron in large pieces 
and furnace sizes are in strong demand, but the 
amount of material coming upon the market is 
restricted. Light cast iron scrap also is in rather 
limited supply, and consumers are seeking supplies. 
Good cast iron machinery scrap in cupola sizes is in 
request and considerable quantities are passing 
into consumption. 
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Rail and Road 


CaNADA CELEBRATES THE ALASKA HiGHWAY.— 
Yet one more function has been held to open the 
Alaska Highway. The Right Hon. W. L. Mackenzie 
King, Prime Minister of Canada, has been presented 
with one-half of the scissors used to cut the ribbon 
when the highway was declared open. The other 
half of the scissors will be presented to the President 
of the United States. What has not transpired is 
whether the traditional coin has passed to obviate 
the risk of “* cutting friendship.” ~ 


Loaps on Roaps anp BripGEs.—One State in 
America is taking a serious view of the increasing 
loads that are being earried on roads and over- 
bridges. What is known as the Association of 
Oregon Counties, in anticipation of legislative moves 
to make permanent the present emergency limits on 
lorries and lorry weights, has passed a resolution 
opposing any such proposal. At the Legislative 
session two years ago the Highway Commission 
supported a measure that would have raised the 
limits from 54,000 Ib. weight and 50ft. length now 
provided by law to the 68,000 Ib., 60ft. limit in 
effect in California and Washington. 


Buyine A BripGe.—An American town, Canton, 
N.C., confronted with traffic problems arising out of 
a bridge that is no longer fit to carry modern 
transport, and unable to get priority for recon- 
struction and repairs, has done the next best thing. 
It has bought an abandoned railway bridge in 
Tennessee, dismantled it, and taken it to Canton. 
Work of re-erecting the bridge has already started, 
and the project is expected to be completed early 
this autumn. The responsible officials say the new 
bridge will be one of the most substantial in the area, 
with a gross load capacity of about 15 tons. The 
entire project will entail a total cost of between 
25,000 and 30,000 dollars. 


Air and Water ‘ 


LarcE TuGs FOR THE Royat Navy.—It can now 
be stated that the shipbuilding programme includes 
large tugs for the use of the British Navy, several 
of which are already in commission. They are 
designed to tow the largest battleships or passenger 
liners over large distances. Recently one of these 
tugs towed a 7000-ton ship a distance of 1400 miles 
at a high speed. The deck machinery is worked 
electrically and excellent accommodation for the 
officers and crew is provided. 


SPANISH SHIPBUILDING.—Reports indicate that 
Spain is building ships quickly, and that every 
yard in Bilbao, Barcelona, Seville, and: Cadiz is 
working. Under Government subsidy, ships are 
being built for the fruit tride. Before the war most 
of the fruit brought to this country from Spain came 
in British ships. The Journal of Commerce says 
that in 1939 Spain had less than 1,000,000 gross 
tons of shipping, most of her vessels being old and 
slow, but that she is now determined to have a modern 
merchant fleet. The first of six motorships of 2600 
tons for the British fruit trade is being completed 
at Bilbao. 

Srxty Years or “ THE Suipprnc Wor ip.”’—In 
its recent Institution of Naval Architects annual 
number, our contemporary celebrates its diamond 
jubilee. The Shipping World was founded in 1883 
by a few leaders in the British maritime industries 
for the service of those industries. Mr. John 
Wigham Richardson was the first chairman of The 
Shipping World Company, and the name of The 
Shipping World was adopted as an all-embracing 
title. Later it was altered to The Shipping World 
and Shipbuilding and Marine Engineering News, in 
order to emphasise the intention of the founders to 
provide a platform where all the problems of sea 
transport, building, equipping, management, and 
manning of merchant ships could be freely dis- 
cussed. For many years the late Mr. James Findlay 
was its editor, and more recently Sir Archibald Hurd, 
its managing editor, has ably carried on its tradition 
as the oldest weekly journal devoted to shipping, 
shipbuilding, marine engineering, ship repairing, 
insurance, and finance. In the recent issue referred 
to, articles reviewing the progress made in naval 
architecture, structural design, and marine engi- 
neering during the period 1883-1943 are reviewed ; 


Dr. James Montgomerie, the Chief Ship Surveyor of 
Lloyd’s Register of Shipping, writes on ‘ Ship 
Development ”; while Dr. 8S. 


rubber trees. Firestone also has under construction 
Mr. G. S. Baker, lately the Superintendent of the and will operate two additional plants in the South, 


William Froude Tank, deals with “ Ship Science ” ;| Which will increase this production four times, 
giving the company a total capacity equal to 


Memoranda 


points out that it was founded in days of prosperity, 
but it celebrates its diamond jubilee at a time when 
the future of the industry is overcast. We agree with 
Sir Archibald that it was never more necessary that 
all concerned with sea transport should stand 
together as one team, and that in future the ship of 
the sea and the ship of the air should not be regarded 
as enemies, but partners. In this spirit The Shipping 
World goes forward to continue its service to the 
maritime industries, and our good wishes go with 
it in that task. 


Miscellanea 


REQUEST FOR Fitms.—Ascot Gas Water Heaters, 
Ltd., 23-25, Maddox Street, London, W.1, is 
desirous of hearing from firms which possess films 
of interest to men and women engaged in engineering 
production. The films will be exhibited at the 
company’s works as part of an industrial propsganda 
vampaign directed towards improving production. 
The company’s sound and film projection equip 
ment is of the 16 mm. size. 


No TENDER FOR CHLORINATION PLANT.—Some 
weeks ago the officials of North Vancouver and 
District, B.C., advertised for tenders for a chlorina- 
tion plant and equipment following an order of the 
Department of National Health that the water 
supply must be chlorinated. Indicative of what 
Canada is doing for war work, no tenders were 
received, and the time has had to be extended in the 
hope of receiving offers to undertake the work. 


FvEL FROM LINSEED.—With heavy stocks at its 
disposal, the Argentine Government has authorised 
its Ministry of Agriculture to dispose of 180,000 
tons of linseed oil for use as a substitute for fuel oil 
and diesel oil. The country’s surplus stock of linseed 
is estimated at 2,500,000 tons, which will be drawn 
upon for the purpose of manufacturing the oil. The 
Fuel Distribution Board is to be held responsible 
for seeing that the oil is used solely for the purpose 
indicated. 


Tron AND STEEL InstiTUTE.—The annual general 
meeting of the Iron and Steel Institute will take 
place at 4, Grosvenor Gardens, London, S.W.1, on 
Thursday, May 13th, 1943, at 2.45 p.m. After the 
transaction of official business, the following papers 
are to be presented :—“‘ First Report of the Marine 
Corrosion Sub-Committee” (paper No. 9/1943 of 
the Corrosion Committee, submitted by the Marine 
Corrosion Sub-Committee), and “A Review of 
Basic Open-hearth Practice at an Australian 
Plant,” by R. L. Knight. 


Russia AND THE RUBBER PROBLEM.—It is 
claimed that experts have worked out a means of 
extracting rubber from a prolific rubber-bearing 
bush called “‘ Tekesagyz,” which grows wild in 
Russia. The Uzbek Botany Institute is already 
manufacturing various articles from this rubber 
and industrial treatment of the raw material is 
beginning this year. The bush is stated to grow 
over hundreds of thousands of acres in South 
Uzbekistan. Efficient ways of gathering the rubber 
are now under experiment. 


Ceyton’s InNcREASED GRAPHITE OUTPUT. — 
Graphite production in Ceylon, stimulated by war 
needs, resulted in exports in 1940 of 23,819 tons, 
more than twice the quantity exported in 1938. 
Workings of more than 2000 known properties, 
covering nearly the whole southern half of the 
island, are now in progress. Most of the properties 
are shallow pits, worked by hand by natives, who 
lease the ground and sell their output to brokers. 
The largest. property is the Bogala mine, situated 
about 50 miles east of Colombo, where the current 
output is around 900 tons monthly. 


U.S.A. anp SynTHETIC RuBBER.—It is reported 
that the second of the United States Government- 
owned plants to be operated by the Firestone Tire 
and Rubber Company is now in production. It is 
just a year ago since the company became the first 


plant of the first group of plants in operation. With 
two plants now in operation the Firestone Company 
has a capacity for the production of synthetic rubber 
equal to the amount produced by 200,000 acres of 





and flooring and are said to save more than 
20,000 lb. in the weight of fuel required to maintain 
comfortable temperatures within the shelter during 
winter. When packed for shipment, they are suffi- 
ciently light and compact to permit transportation 
of the complete unit by air. Covered with impreg- 
nated cotton fabric and with laminated wood frame 
construction, the shelters are 16ft. in width by 8}ft. 
high in the centre. They may be used in any 8ft, 
multiple of length. No metal, other than incidental 
hardware, is used. 


Personal and Business 


Houtman Bros., Ltd., inform us that their London 
office is being transferred from emergency quarters 
at Potters Bar back to its old home at Broad Street 
House, Old Broad Street, London, E.C.2. 


THE CONSOLIDATED PNEUMATIC Toot Company, 
Ltd., announces the retirement of Mr. John Philp, 
C.A., director and secretary for the last twenty-four 
years. He is succeeded as secretary by Mr. Norman 
Readman, A.C.A. 


Brig.-GENERAL REGINALD FRANCIS LEGGE, 
Comp. I.E.E., has been elected President, and 
Major H. Richardson, M.I.E.E., and Mr. W. J. H. 
Wood, M.I.E.E., M.I. Mech. E., have been elected 
Vice-Presidents of the Incorporated Association of 
Electric Power Companies. 


Rusery Owen Messrer, Ltd., of Warrington, 
Lancs, manufacturer of undercarriages and other 
aircraft equipment, announces that it will hence- 
forth carry on business in the name of Messier 
Aircraft Equipment, Ltd. The board of directors 
and management remain unchanged. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Economic Engineering 

Sunday, May 9%tk.—Waldorf Hotel, Aldwych, W.C.2. 

‘** Britain’s Coal Problem,” R. C. Smart. 2.30 p.m. 
Institution of Automobile Engineers 


Tuesday, May 4th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2.  ‘* Post-war Motor-cycle 








Development,” E. Turner. 6.15 p.m. 
Institution of Chemical Engineers 
Tuesday, May 4th.—Inst. of Mechanical Engi 3, 


Storey’s Gate, Westminster, S.W.1. “The Pro- 
duction and Use of Agricultural Lime,’”’ Dr. F. P. 
Stowell. 5 p.m. 


Institution of Electrical Engineers 

To-day, April 30th.—N.E. Srupents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. Annual 
general meeting. 7 p.m. 

Saturday, May \st.—N. MipLanp STUDENTS: Griffin 
Hotel, Leeds. ‘‘A Gas-filled Cable System,” B. 
Calvert. 2.30 p.m. 

Monday, May 3rd.—S. Miptanp CenTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ The Shape of Things to Come,” H. Hooper. 


6 p.m. 
Wednesday, May 5th.—Wrretess SecTion: Savoy 
Place, Victoria Embankment, W.C.2. “ The 
Frequency Synthesiser,”’ H. J. Finden. 5.30 p.m. 


Thursday, May 13th.—Savoy Place, Victoria Embank- 


ment, W.C.2. Annual general meeting. “‘ Standard- 
isation of Motor Dimensions,” H. Marryat. 5.30 p.m. 


4 Institution of Mechanical Engineers 


To-day, April 30th.—Storey's Gate, Westminster, S.W.1+ 


ration of Lathes for the Pro- 


“The Hydraulic O 
. L. Philip. 5.30 p.m. 


duction of Shells, 


Saturday, May \st.—N.W. Brancu: Engineers’ Club, 


Albert Square, Manchester. ‘‘ Marking Methods 
and War Production,” A. Throp. 2.30 p.m.—York- 
SHIRE GRapvuaATES’ Section: Hotel Metropole, 
Teeds. Annual general meeting. ‘‘ Lubrication 
Problems,” Dr. J. Dick. 2.30 p.m. 


Junior Institution of Engineers 


to place a Government-owned synthetic rubber | Saturday, May 1st.—N.W. Section: Manchester Geo- 


graphical Society, St. Mary’s Parsonage, Manchester. 
- fhe Manchester Ship Canal,’’ P. N. Reed. 2.30 p.m. 
Wednesday, May 5th.—M1ptanp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘The Compilation of Technical Papers and 
Lectures,’”’ W. Wilson. 6 p.m. 


Manchester Association of Engineers 


To-day, April 30th.—Engineers’ Club, Albert Square, 


Manchester. ‘‘ Lubrication with Reference to the 
os Senrentrictien cages Conditioning of Surfaces,” H. Higinbotham. 
F. Dorey, Chief} Gxiass Fisre ror Hut Buripinc.—In the search 6.30 p.m. 
Engineer Surveyor of Lloyd’s Register of Shipping, | for substitutes for steel, the American Army Sheffield Metallurgical Association 
In concluding his | authorities have adopted a new method of con- Tuesday, May 4th.—198, West Street, Sheffield. 


deals with ‘‘ Ship Machinery.” 


account of the services rendered by the journal | struction for Army huts of the Nissen type. Blankets 


‘Organisation for Research and Development,” 








during the past sixty years, Sir Archibald Hurd|of glass fibre insulation are inserted in the walls 


Dr. T. Swinden. 6.30 p.m. 
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A Seven-Day Journal’ 


The Need for Skilled Workers 


In the course of a visit to one of the Ministry 
of Labour training centres in the Home Counties 
on Saturday Jast Sir Stafford Cripps, the 
Minister of Aircraft Production, spoke to the 
trainees on the need for skilled workers to fill 
the gaps in productive industries. We were, he 
said, now reaching a stage in this war when we 
could no longer have that great store of skilled 
personnel from which we were able to draw at 
the beginning of the war. Much of that reserve 
had been drawn off into the Forces, and the 
enormous expansion of our productive units 
had left great gaps which we must fill in with 
men and women with skilled knowledge. Sir 
Stafford went on to say that he had been very 
struck with the speed with which girls who had 
entered industry had developed a mechanical 
sense. In the course of his address Sir Stafford 
referred to factories he had visited where the 
percentage of skilled workers was as low as 
1 to 2 per cent. Among the trainees at this 

rticular centre are fifty Indians, and for these 
Sir Stafford had a special word. He reminded 
them of his desire to see the Indian people forge 
a new constitution for themselves, which was as 
great now as it had always been. It was part 
of the job of these trainees while they were 
here, he went on to say, to study the organisa- 
tion of Idbour in this country, so that they would 
be in @ position to return to India to help their 
fellow-workers to organise stable trade unions, 
not as political parties, but as a protection for 
the workers against exploitation and sweating. 
That would provide a means of encouraging the 
sound development of Indian industries. There 
were, Sir Stafford pointed out, vital factors for 
the future of India besides the making of a new 
constitution. India must experience a great 
increase in industrialisation, and in doing so it 
was of the greatest importance that India 
should try to learn from the experiences of 
those countries where industrialisation had 
already gone a long way. 


“The Men of Maudslay’s” 


THE first anniversary meeting of ‘“‘ The Men 
of Maudslay’s ’’ was held in London on Satur- 
day, May Ist. -The proceedings began with a 
short service in St. Faith’s Chapel, Westminster 
Abbey, at which an address was given by Canon 
Perkins, Precentor of the Abbey. The annual 
general meeting was held at the Institution of 
Civil Engineers. Following the formal business 
of the meeting, Mr. W. H. A. Robertson, 
founder and first President, outlined the objects 
of the society, and then inducted his successor, 
Mr. Walter T. Dunn, M.I. Mech. E., F.C.I.S., 
the senior ‘“‘ Man of Maudslay’s.”’ In the course 
of the meeting the offer of Mr. O. D. Smith to 
contribute on behalf of his firm, Maudslay 
Motors, Ltd., the sum of 150 guineas to the 
Commemoration Fund was announced. The 
meeting was followed by a luncheon, to which 
the members and their ladies were invited by 
Mr. Cyril C.-Maudslay, Vice-President, and at 
which the principal guest was Admiral of the 
Fleet Lord Chatfield. The Bishop of Lewes 
(The Right Rev. Hugh Maudslay Hordern, 
M.A.) proposed ‘The Immortal Memory of 
Henry Maudslay,” and Sir Alfred Herbert, 
K.B.E., then proposed “ The British Navy and 
Marine Engineering,’’ making a strong plea for 
@ more liberal treatment of the Navy by the 
Treasury and by all political parties after the 
war. Lord Chatfield, who replied to the toast, 
said that, with advancing years, men liked to 
look back on their successes. Kindly Time cast 
a veil over their failures, making them seem 
only lessons. In that spirit the Men of Mauds- 
lay’s had come together. The story of the 
Royal Navy was very much the story of marine 
engineering, for neither could have advanced 
as it did without the other, and over it all was 
the influence of Henry Maudslay and of 
Maudslay, Sons and Field. Lord Chatfield said 
that the day of the Navy was not passing. The 
Navy of the future, he thought, would contain 
a large proportion of aircraft carriers. Other 
types of vessel must be plentifully supplied, 





but he believed that the Fleet Air Arm would 
eventually become the dominant factor in the 
Royal Navy of the years to come. The toast 
of “The Men of Maudslay’s,” to which Mr. 
Walter Dunn replied, was proposed, in the 
absence of Sir John E. Thornycroft, by Mr. 
E. Graham Clark, Secretary of the Institution of 
Civil Engineers. Mr. Clark provided some 
interesting historical links between the Institu- 
tion of Civil Engineers and the firm of Maudslay, 
Sons and Field, pointing out that three of the 
eight young men who founded the Institution 
in 1818 were of the Maudslay and Field families, 
and that one of them, William Nicholson 
Maudslay, the second son of Henry Maudslay, 
presided at its first meeting. 


British Overseas Airways Corporation 


THE annouricement is made that Mr. A. F. 
Burke, who has been the deputy managing 
director of D. Napier and Sons, Ltd., for the 
past year, has returned to the British Overseas 
Airways Corporation as its engineering director. 
Mr. Burke has been away from the Corporation 
for three years in all, having been seconded to 
the Ministry of Aircraft Production for special 
duties in connection with the Aircraft Civilian 
Repair Organisation, and later as Technical 
Liaison Officer to the Controller of Research 
and Development. During the past week some 
interesting news concerning the success of the 
British Overseas Airways Corporation Return 
Ferry Service, which is operated to the require- 
ments of the Royal Air Force Transport 
Command, has been made known. A consider- 
able amount of flying is taking place across the 
Atlantic in both directions, which, given suit- 
able aircraft, will form the future basis of a 
British Cross-Atlantic service. Although no 
special effort is made to achieve records— 
indeed, these are, in fact, discouraged, and 
deliberate attempts on records are made the 
subject of actual disciplinary offences—from 
time to time new records are made. Recently 
Captain W. 8. May made a landfall to landfall 
crossing from Newfoundland, a distance of 
2200 miles, in the short time of 6 h. 20 min. 
This fine performance was made with a “ Libe- 
rator’’ bomber, in which a maximum all-up 
load of 56,000 Ib. was carried. This especially 
fast time was made possible, we are informed, 
by a tail wind which during the voyage 
approached the speed of 100 knots. This 
performance is perhaps the more remarkable as 
Captain May was forced to fly practically the 
whole of the way in dense cloud at a height of 
20,000ft. Another fast flight was that of 
Captain 8. T. B. Cripps, who in a recent trip 
flew non-stop from Montreal to Britain, a 
distance of 3100 statute miles, in 12 h. 51 min., 
thereby beating the best time of Captain G. R. 
Buxton a year ago by 4 min. 


Nickel Production in Canada 


In his chairman’s address to the annual 
meeting of the International Nickel Company, 
Ltd., of Canada, which took place in Toronto 
on Wednesday last week, April 28th, Mr. R. C. 
Stanley referred to the increased eapacity of 
the works. Since the very start of the world 
conflict in the summer of 1939, he said, every 
effort had been made to maintain an uninter- 
rupted output of nickel and to increase the 
mining, smelting, and refining capacity. The 
company’s metals were essential to the prosecu- 
tion of the war, and the current output of nickel 
and copper, now at its maximum, was being 
consumed in the production of essential war 
material. During the past year the first con- 
sideration of the management, he went on to 
say, had been to co-operate in every possible 
way with the Governments it served. Several 
of the staff who have a broad knowledge of 
nickel-bearing «alloys had been released to 
agencies of the Government for the duration 
of the war. Their experience in developing 
metallurgical products for peacetime industry 
had proved to be most effective preparation for 
solving problems arising in current war pro- 
duction. Dealing with salvage and scrap, 





Mr. Stanley said that was a matter of para- 
mount importance at the present time. The 
firm had provided additional facilities to refine 
the Bessemer matte output of the Falconbridge 
Niekel Mines, Ltd., and certain nickel-bearing 
metals supplied by the Metals Reserve Com- 
pany, which was an agency of the United States 
Government. Arrangements were also made 
and were pending for the treatment of nickel 
ore from several small Canadian mining pro- 
perties on a toll basis. These additions, though 
small, would be helpful. The company, Mr. 
Stanley said, continued to be the largest pro- 
ducer of copper in the British Empire, and the 
world’s largest producer of platinum metals. 


Industrial Disputes in Wartime 


In an address to the Scottish Trades Union 
Congress at Aberdeen on Friday, April 30th, 
the Minister of Labour and National Service, 
Mr. Ernest Bevin, emphasised the fact that the 
country could not afford strikes and stoppages 
at a time when every ounce of energy was needed 
to shorten the war and bring it to a victorious 
conclusion. He said that arbitration machinery 
had worked well, and asked trade unionists to 
remember the agreement that everything they 
had given up would be restored after the war. 
As an Act to that effect was already on the 
Statute Book, he hoped that the unions would 
give careful consideration to their attitude. 
There were some things introduced since the 
war began, which, Mr. Bevin continued, had 
been of great value to workers, and those 
things should not be given up. If the relative 
positions were reviewed, it might prove that 
some things which the unions had given up 
they might not wish to have back, and benefits 
introduced during the war they might wish to 
retain. He suggested that the unions should 
institute research into this problem so that 
they did not plunge into complete restoration 
without careful discrimination. There were 
now in this country, said Mr. Bevin, 223 million 
men and women between the ages of fourteen 
and sixty-four in full-time paid service or 
employment, which was a remarkably high total 
out of the possible 33 millions regarded as of 


working age. 
The Kelvin Lecture 


On Thursday, April 29th, the Kelvin Lecture 
was delivered before the Institution of Elec- 
trical Engineers by Professor D. R. Hartree, 
of the University of Manchester, who took as 
his subject “‘ Mechanical Integration in Elec- 
trical Problems.” He said at the outset that 
he was going to describe the differential 
analyser of Dr. Vannevar Bush, of the Massa- 
chusetts Institute of Technology, which, he 
thought, was a practical realisation of a con- 
ception originally due to Lord Kelvin, who had 
contributed to the subject, particularly by the 
development of the first mechanical harmonic 
analyser. The lecturer then went on to refer 
to some of the earlier workers in this field, and 
mentioned the mechanical integrators which 
were developed by the late James Thomson, 
the brother of Lord Kelvin, who referred to them 
in a lecture given before the Royal Society in 
1876. After describing the working of the Bush 
differential analyser—which, we may mention, 
was very fully described and illustrated in our 
issues of July 19th and 26th, 1935—Professor 
Hartree went on to deal at some length with 
the applications of such a machine to the 
scientific and industrial problems of electrical 
engineering. In concluding his lecture, he 
said that the demonstration model ‘of the 
machine was set up for the calculation of train- 
running times, for which Mr. Parkinson, of 
the transportation section of the General Electric 
Company in America, had designed and built 
a two-in' tor machine, which was particu- 
larly applicable to the solution of the problems 
connected with the running of electric trains. 
Finally, he paid a warm tribute to the work of 
Dr. Bush and his team of workers. He (the 
lecturer) had but followed their lead. 
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Delaware 


Aqueduct 


No. VIII—(Continued from page 346, April 30th) 


5 heer exploratory borings made at different 
dates and as late as 1937 by the Board of 
Water Supply indicated a stretch of bad rock 
in the limestone formation in a fault zone 
that was known to cross the river diagonally 
in a north-easterly direction, and the zone, 
judged by exposed rock at the ground surface, 
was expected to intersect the tunnel about 
2000ft. inland from the west shore of the 
river. The tunnel gradient originally estab- 
lished for the section under the river was 
lowered 105ft. after the contract for shaft 6 
and shaft 54 was awarded. This was done 
in the hope of reaching better rock at a level 
of 595ft. below the surface of the Hudson. 
Even there there was expectation that 
decayed and faulted rock would be encoun- 
tered during the driving of the tunnel, and 
that provision would have to be made for the 
possible handling of a large inflow of water. 
The heading was advanced in sound lime- 
stone a distance of 2400ft., and to a point 
about 5000/t. westward from the intersection 
of the drift from shaft 6 with the tunnel axis. 
This was the situation on March 22nd, 1940, 
when initial flows from test holes in the 
heading admitted water into the tunnel at a 
rate totalling 1800 gallons a minute. All 
but about 240 gallons a minute was grouted 
off, and during that work 6250 bags of 
cement were used to control the inflow. The 


heading was then 850ft. west of the right}. 


bank of the river. 

From March 22nd onward for a week test 
holes were drilled and then grouted, using 
1840 bags of cement, with a water content 
of from 40 to 60 gallons per bag, the grouting 
pressure reaching as high as 10001b. per 
square inch. On March 29th the heading 
had been advanced about 6ft. in fairly hard 
limestone, and from that face a total of 
fifty-one test holes, 28ft. deep, were drilled 
in two circles located 6ft. and 7ft. out from 
the centre line. The outer ring of holes was 
pointed so that their advance ends were 
about 6ft. outside the prescribed “ B line ”’ 
of the tunnel section. The total inflow was 
about 450 gallons per minute, and most of 
the water came from holes near the invert. 
Those holes were grouted on April Ist with 
450 bags of cement, and two days later the 
same holes were redrilled with steels 31ft. 
long. During this operation large flows 
under high pressures developed from the 
holes situated at the lower west side of the 
heading, and brought in 20 cubic yards of 
sandy material. A test with a pressure gauge 
showed 2601b., which indicated a hydro- 
static head equivalent to the depth of the 
tunnel below the surface of the river. When 
all pipes through the heading were left open 
the inflow reached about 1500 gallons a 
minute. Grouting operations were resumed 
and continued until April 4th, when it became 
evident that grouting could not be depended 
upon to control the inflow because the grout 
could not be forced effectively into the rock 
formation where the limestone had become 
extensively honeycombed by long exposure 
to water action. 

At this stage further advance of the head- 
ing was halted while the exploring of the 
rock ahead was started with diamond drill 
borings. Three machines were used for the 
work and four holes, one in each quadrant, 
were drilled, the alignment of the holes being 
approximately parallel with the tunnel axis. 
The depth of the holes varied from 14lft. 
to 310ft. Nine other holes, having depths 


perimeter of the heading, and these latter 
holes were so pointed that their farther ends 
were from 6ft. to 8ft. outside the tunnel line. 
The test holes passed through about 25ft. 
of fairly hard limestone and then encountered 
rock that was mostly stained and disinte- 
grated limestone. Throughout a stretch 
exceeding 100ft. no core at all was obtained. 
The initial flow from these holes was from 
125 to 200 gallons a minute, and by the time 
the borings were completed there was a total 
inflow of approximately 1€00 gallons per 
minute. The condition of the rock ahead 
and the extensive area that failed to yield 
cores showed that the contractor would have 
to prepare for the worst possible situation 
when resuming tunnel driving. To this end, 
a concrete bulkhead, 20ft. thick, was built 
across the tunnel section, 90ft. back from the 
heading, with a central passageway equipped 
with heavy steel doors, and a deep sump 


CONCRETE 


60ft. long was excavated in the invert on the 
shaft side of the bulkhead. At the sump two 
2000-gallon pumps were placed. In shaft 6 
10in. and 16in. discharge lines were installed, 
and two additional high-lift pumps, each 
with a capacity of 2600 gallons a minute, 
were placed at the foot of the shaft so as to 
increase the pumping capacity to 7800 gallons 
per minute at that point. Realising that the 
tunnel roof would require supporting through 
the bad ground, the contractor had to buy 
such steel as could be found in stock for that 
purpose, and the main members were either 
8in. wide-flange, 36 1b. beams or 10in. W F 
41 Ib. or 12in. W F 40 lb. beams. 

As then planned, the excavating pro- 
gramme called for the driving of five small 
drifts above the invert and outside the peri- 
meter of the normal tunnel section. In 
each of the lower drifts, so as to support 
five-piece bents, a substantial concrete wall, 
with its top carried above the springing line 
of the tunnel, was to be constructed. Before 
beginning work on the drifts, the tunnel 
back from the heading was enlarged and the 
enlarged heading was advanced 10ft. From 
this face a bottom drift, approximately 7ft. 





from 50ft. to 70ft., were drilled around the 


this work starting on May 3rd, 1940. The 
centre of each of these drifts was 8ft. 9in. 
from the centre line of the tunnel, and the 
rock encountered was supported by rect. 
angular timber bents, spaced 5ft. on centres, 
consisting of 12in. by 12in. caps on lin. by 
10in. posts, with 4in. by 12in. sills and 
spreaders. Lagging of 3in. by 10in. planks 
was used on the top and the side face of the 
drifts, while 6in. 8-2 Ib. steel channel spiling, 
8ft. long, was used on the outer face. This 
steel remained in place when concrete was 
poured. 

The character of the rock varied at each 
drift because penetration was in different 
strata, due to the dip of the rock, which was 
from 25 deg. to 30 deg. south-west. Some 
of the rock was fairly hard limestone that 
quickly changed to decayed limestone, and 
the decayed material was a stained and dis- 
integrated limestone carrying some com- 
pletely decayed beds. In advancing the 
drifts, the drill holes were shot with light 
charges, and the average advance was 
about 5ft. During each drill round two 
exploratory test holes, 16ft. deep, were 








square, was driven at each side of the tunnel, 


driven. Most of the water tapped by the 





BULKHEAD 


core borings was diverted into the drifts as 
they were further advanced, and upon com- 
pletion of the drifts, the total inflow from the 
heading had fallen to about 1500 gallons 
per minute. 

By June 5th, after a month of work, the 
drifts, with but little difficulty, were driven 
to a depth of 214ft., and there halted. The 
contractor decided that the rock was good 
enough to permit the removal of the full 
section without driving the three additional 
drifts, as originally planned. A concrete 
side wall, 2ft. thick at the top, 4ft. 6in. thick 
at the bottom, and 7ft. 6in. in height, was 
constructed in each drift, and an 8in. tile 
drain surrounded by gravel was laid on the 
bottom of the excavation along the outer 
side of each drift. Grout pipes were carried 
through the concrete and spiling to be used 
in grouting the space outside the spiling. 
The concrete was placed with. a pneumatic 
concrete gun through a 6in. pipe that had 
previously been used for ventilating pur- 
poses. The side walls had a length of 221ft. 
For grouting purposes Pleasantville Con- 
structors, Inc., made use of pumps developed 
by the contractor’s master mechanic, George 
D. Thomas. The Thomas grout pumps had 
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a unit capacity of 40 gallons per minute, and 
were capable of developing a pressure of 
1200 lb. per square inch. 

The excavating of a full-face heading 
between the drifts was started on June 11th, 
and when the excavation reached the far ends 
of the side walls the contractor’s engineers 
decided to return to the original procedure 
of driving the entire face of the heading 
without further recourse to drifts. By that 
stage of the operations the rock met with 
ceased to show any marked tendency to 
slough or ravel. Steel roof support was 
placed in this troublesome section of the 
tunnel for a total length of 978ft. In 674ft. 
of this length the heavy five-piece type of 
support, previously referred to, was used. 
For the remaining stretch a lighter two-piece 
type was used. This consisted of curved 
ribs, 6in., 27-5 lb., adapted to the enlarged 
section by adding a filler piece, 2ft. 6in. long, 
in the crown. For both types the wall plate 
was made up of two 8in., 14-41b. I beams, 
and was either supported on concrete side 
walls or on 12in. by 12in. posts spaced 4ft. 
on centres and resting on 12in. by 12in. mud 
For lagging, 6in., 8-2lb. channels 


sills. 





ROOF SUPPORT IN DISINTEGRATED 


were used, Crown bars of 8in., 40 lb. beams, 
l6ft. long, were employed at some locations. 
The bents of the lighter type were spaced 
2ft. 6in. on centres and the heavier type 4ft. 
on centres. 

The proportion of badly decayed rock 
throughout the troublesome zone varied 
widely. In some places virtually the whole 
heading was in badly decayed rock, while 
elsewhere the rock, in the main, was fairly 
hard and carried but a few beds of decayed 
material. The fault crossed the tunnel line 
at one point with a dip of 35 deg. south, 
while to the north of the fault the bedding 
was nearly horizontal, and thereafter returned 
gradually to a dip of about 30 deg. As the 
work of excavating went ahead beyond the 
ends of the drifts, inflows of as much as 
200 gallons per minute were discharged from 
test holes. When the excavation was 750ft. 
beyond the original face where trouble first 
developed the total inflow attained as much 
as 2100 gallons per minute. 

The steel support installed during the 
advance through the bad ground was erected 
close to the face as each advance was made. 
The final construction through this section 
of tunnel included a steel interlining that 
extended for a distance of 1106ft. from 
stations 1511+10 to 1522+16. When the 
decision was reached to resort to soft-ground 
methods in driving through the bad zone, 


be built up in the enveloping rock. The 
inflow actually became stabilised at about 
1500 gallons per minute, and remained at 
about that rate until after the interior con- 
crete lining of the tunnel was placed. 

In a paper prepared by a member of the 
organisation of the Board of Water Supply, 
the uncertainties of underground work in 
driving a tunnel beneath a waterway are 
well summarised : “ The work of excavating 
through this section was not as difficult as 
was anticipated from interpretation of original 
surface borings or from interpretation of the 
borings made in the tunnel, as the decayed 
material was not saturated with water to an 
extent that would cause it to flow, and as it 
would stand up sufficiently long to permit the 
erection of the steel support. The water 
encountered did not, in general, come 
through the badly decayed material, but 
from the strata of hard rock encountered at 
intervals throughout the length of the 
decayed section.” 

When the heading south from shaft 54 
first reached the fault zone on July 22nd, 
as that heading worked toward the heading 
north from shaft 6, the south heading from 





LIMESTONE 


shaft 54 was halted. At that time the two 
headings were 2500ft. apart; but, despite 
the slowing up caused by the bad ground, 
the north heading from shaft 6 holed through 
with the south heading from shaft 5a on 
August 15th, 1940. 

When the Board of Water Supply was 
driving its first tunnel under the Hudson 
—officially known as the Hudson River 
Crossing—at a depth of approximately 
1114ft. below the surface of the river and 
for a length of 3022ft., inadequate pumping 
facilities were installed, and when water was 
struck there were no adequate means for. 
dealing with it. Therefore, the pressure 
siphon filled with water, and months of 
delay occurred until the tunnel and shafts 
could be unwatered and work resumed. This 
is in contrast with the operations just 
described. i 

Because of the depth and the large dimen- 
sions of shaft 6, especially below E].—542 
down to the bottom, 64ft. below, the shaft 
was reinforced with sturdy structural steel 
members, and to protect the steel from dis- 
placement and possible collapsé during sub- 
sequent blasting operations in driving the 
access drift and the connecting sections of 
stub tunnel, the supporting steel was em- 
bedded in concrete flush with the inside face 
of the steelwork. Probably the more inter- 
esting phase of kindred work at shaft 6 was 





inflowing water was not arrested lest pressure 








the access drift and the stub tunnel sections, 
where a large area of rock in the roof was 
produced by the expanded northern end of 
the drift. The permanent steel roof support 
at this intersection has thus been described 
in a publication of the Board of Water 
Supply: ‘“ From a point in the drift 30ft. 8in. 
to a point 9ft. 3in. from the tunnel axis, six 
steel bents were erected. The four bents 
farthest from the tunnel axis were of a two- 
piece semi-circular type made up of 8}in. 
WF beams weighing 48lb. per foot, and 
were supported by a continuous concrete 
pier on each side of the drift axis. The bent 
at a distance of 15ft. 3in. from the tunnel 
axis, designated as bent 4-4, was of a two- 
piece semi-circular type, made up of 2lin. 
W F beams weighing 112 1b. per foot. The 
bent at a distance of 9ft. 3in. from the tunnel 
axis, designated as bent 5-5, was made up of 
five straight segments of 33in. W F beams, 
weighing 200 lb. per foot. Bents 44 and 
5-5 were supported by individual concrete 
piers on each side of the drift axis, and, in 
addition, by steel columns set lft. to the 
right of the drift axis. These two columns 








the steel support devised for the junction of 


were built up of twelve in. W F beams, 





REINFORCEMENT FOR CONCRETE LINING 


weighing 79 lb. per foot, and were embedded 
in a concrete pier. 

“Within the stretch of tunnel 23ft. 6in. 
northerly and 19ft. llin. southerly from the 
drift axis, twelve steel bents were erected. 
Those bents were: spaced generally 4ft. on 
centres and consisted of three or four straight 
segments of 10in. WF beams, weighing 
49 Ib. per foot. They were carried on the 
easterly side of the tunnel by steel wall 
plates and on the westerly side were framed 
into girder 5-5. The wall plates were made 
up of two 8in., 23 lb. I beams, held together 
by steel plates, bolts, and separators, and 
were supported by steel pins inserted in holes 
drilled in the rock and by 10in. by 10in. 
timber posts. 

** All steel ribs in the drift and tunnel were 
tied in with 3in. diameter rods and 4in. and 
6in. I beams between bents and 7in. channels 
over tops of ribs. In addition, the space 
between girders 4-4 and 5-5 and between _ 
their supporting columns was interlaced with 
12in., 31-8 lb. I beams. The ribs were braced 
against the face of the rock by means of 
timber blocking.” 

The steel for the roof support was erected 
with the aid of a gin-pole and a gantry. The 
latter was built up of 12in. by 12in. timbers 
and travelled on a flat car of 36in. gauge. 
There was a working platform near the top 
of the gantry, which was about 7ft. below 
the tunnel roof. All the steel support is now 
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embedded within the concrete lining of 
the tunnelling done under contract 318. 
Pleasantville Constructors, Inc. is rapidly 
bringing to completion the major structural 
features in connection with this contract, 
but final work on the job, which will include 
installing certain special features in the access 
drift of shaft 6 and other control apparatus 
above ground, will be delayed for some time 
until priorities can be obtained for pumps, 


gate valves, and various other planned metal 
equipment. Operations in the field for 
Pleasantville Constructors, Inc., have been 
handled by J. R. Glaeser, general manager ; 
R. V. Johnson, general superintendent ; 
R. King, chief engineer ; C. Gail, equipment 
superintendent ; Cherry, superin- 
tendent shaft 54; and George Foster, 
superintendent shaft 6. 





(To be continued) 








British Shipbuilding and Marine 
Engineering 


| ee our issues of April 2nd and 9th we gave 
some illustrations of typical ships of 
Britain’s Merchant Fleet. These included fast 
cargo liners, both steam and oil engine pro- 
pelled, standard cargo vessels, and oil tankers 
for deep sea and coasting services. Recently 
we were invited by the Admiralty and the 
Controller of Merchant Shipbuilding to visit 
certain shipbuilding centres in order to see 
for ourselves the work which is going on in 
our shipbuilding yards and marine engineer- 
ing works. In all the yards we visited we 
found that, despite the need for more labour, 
both skilled an unskilled, large and increas- 
ing outputs are being attained, and targets 
have been reached which, even in busy years, 
would not have been thought possible. 

In addition to the existing shipbuilding 
firms which are now fully employed in accord- 
ance with the labour capacity. and facilities 
available, it was decided by the Admiralty 
last year to reopen certain shipyards which 
had been closed down under the National 
Shipbuilders’ Security Scheme in times of 
depression and reorganisation. One of our 
first visits was paid to such a yard, which at 
the beginning of the war was under care and 
maintenance, with the grass growing on its 
berths. Some of the more useful machinery 
had been disposed of, but the nucleus of a 
new beginning was there. 

When the decision was made to reopen the 
yard in order to add to the number of cargo 
ships being produced to meet the submarine 
menace, the position was carefully considered 
by the Admiralty and the Controller of Mer- 
chant Shipbuilding, and conditions were laid 
down by which no interference with the out- 
puts of other yards was ensured and new 
sources of labour were tapped. 


PREFABRICATION OF SHIPS 


One of the most important of three con- 
ditions was that which covered the construc- 
tion of the hulls and which specified pre- 
fabricated parts. The type of ship built in 
this particular yard is a 10,300-ton standard 
«‘B” type cargo ship, generally similar to 
that described in our issue of September 
26th, 1941, with improvements and modifica- 
tions suggested by wartime experience. 
Close upon 3000 tons of steel are required for 
the building of one of these ships, and we were 
informed that nearly half that amount is 
being prepared ready fer erection in struc- 
tural, bridge, engineering, and other estab- 
lishments in areas ranging from the Bristol 
Channel to the Clyde. As we were passing 
through the yard new consignments of pre- 
fabricated parts were arriving, some of them 
in large well-wagons, which were not too easy 
to handle on the somewhat limited curves of 
the shipyard railway track. The size of the 
prefabricated parts is governed to some 


extent by the crane facilities at the berths, 
which it was not possible to add to conveni- 
ently when the yard was reopened. Generally 
they do not exceed 5} tons in weight. 

As regards the type of labour to be em- 
ployed in the yard, the decision was made that 
as far as possible other shipyards in the area 
should be left undisturbed, and use should 
be made as far as possible of men who had 
left shipbuilding in the years of depression, 
but with their experience could easily be 
retrained for yard service. Neighbouring 


average figure for other yards in the district. 
Women, we noted, were acting as store. 
keepers, shop labourers, machinists, and 
welders, and practically all the painting in 
this yard is carried out most successfully by 
female labour. 

ELECTRIC WELDING 

Although the ships which are being built 
at this yard are not all-welded, it was 
decided, in view of the increased amount of 
welding now being employed, to install in 
the yard a modern welding equipment. All 
five berths are furnished with welding 
facilities. The current from the supply 
mains is taken to the yard sub-station, which 
contains, besides the electrical plant, such as 
transformers and rotary converters, air- 
compressing plants, consisting of Belliss and 
Morcom and Alley and MacLellan electrically 
driven air compressors. 

The current enters the shipyard from the 
supply lines at a pressure of 11,000 volts and 
is transformed to 440-volt A.C. welding 
supply. From the main distributing board 
cables are run to convenient points on each 
of the five building berths. In all, eleven 
six-operator, 600-ampere transforming units 
are provided, which give sixty-six welding 
points at 600 amperes, or 132 welding points 
at 300 amperes. Such provision allows an 
extended use of welding to be made in the 
internal parts of the ship, although riveting 





is relied upon for the framing and shell plates 








VIEW IN RE-OPENED 


firms, we learned, assisted with the loan of 
staff and some key men, and others came from 
shipbuilding yards in neutral countries to 
assist the British shipbuilding effort. The 
Ministry of Labour scheme for recalling to 
the industry men with previous shipyard 
experience also provided some labour, while 
a beginning was made with the training of 
men and women in such work as riveting, 
caulking, and welding. Part of the yard 
buildings provide accommodation for a 
further training school, which is run by the 
Ministry of Labour. 

At the present time close upon 1120 men, 
women, and young persons are working in 
the yard, and room could be found for many 
more. The number of women employed in 








this establishment is about 87, which, we 





were informed, is slightly higher than the 





SHIPBUILDING YARD 


and deck plates. We noted that the bilge 
keels were welded into position. As pre 
viously mentioned, the size of prefabricated 
parts is somewhat limited in this yard by 
the small berth cranes which have a designed 
lifting capacity of about 2} tons. By marry- 
ing two of these cranes, lifts up to just over 
5 tons can be safely carried out. 

In going through the plating shops we 
noted that use is made of one-man punches 
of the Curchin-Bennie type, and the more 
usual kinds of plate and angle shears, joggling 
machines, and other shipyard tools. Less 
machining operations than usual are needed, 
as for the most part the portions to be 
assembled are practically ready for assembly 
when they are delivered in the yard. The 
accompanying engraving shows a typical 
view of the yard. 
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'The time taken to build a standard cargo 
ship in this yard is perhaps slightly longer 
than that required by a well-organised long- 
established yard, owing to the fact that most 
of the labour has had to be trained from the 
beginning, with a sprinkling of more experi- 
enced men and older men, some of them over 


seventy years of age, who have returned to 


the men in the yard had been working every 
Sunday. 


10,000-Tox Motor Carco VESSELS 


Another yard to which we were taken pre- 
sented a picture in striking contrast, as it 
was a well-knit combined shipyard and engine 
works, with over a century of experience and 











TANKER CONSTRUCTION 


the industry and are doing exceptionally 
good work. 

This record is a worthy one when we 
remember that the administrative staff was 
drawn from different shipbuilding centres at 
home and abroad, and that in the case of the 
junior staff about three-quarters of that staff 
had not previously worked in a shipyard, 
and most of the foremen had to be trained 











of avoidable absenteeism was only of the 
order of 0-28 per cent.—an eminently satis- 
factory figure. In the shipyard riveting is 
employed in preference to welding for frames 
and plates, although the firm has had 
long experience in welding work and many 
welding machines are available. On account 





of black-out difficulties, especially in 











PREFABRICATED BRIDGE FRONT 


tradition behind it. Last year it beat its 
own records for output. The task of this 
particular yard is to turn out one type of oil- 
engined propelled cargo liner, many of which 
are being constructed for private ownership 
under the Ministry of War Transport scheme. 
In addition to engining its own ships, the 
firm has produced a number of engines for 





ships built at other shipbuilding yards. 








PREFABRICATED 


for their work! The shortage of suitable 
labour was evident, and we were informed 
that in order to man effectively the five 
berths with the kind of labour available 
about 750 more men and women workers 
would be needed. The working hours at this 
yard are 47 hours for a 54-day week, with 
extra overtime on Tuesday and Thursday 
evenings until 8.30 p.m. and all day on 





Sundays. Up to the beginning of April last 








BRIDGE FRONT 


In all, about 2400 men and 60 women are 
employed, and there seems to “be in this 
district a good supply of youths both for 
shipyard and engine work. In answer 
to questions on the loss of time through 
absenteeism, it was explained to us that 
recent monthly returns showed 8-2 per cent. 
of absentees. On analysis, however, it was 
found that most of this absenteeism was un- 


wintertime, less welding is being done than 
before the war, but important use of welding 
is being made on bottom decks and in margin 
connections to the ship’s side. Tanks, tank 
tops, and hatch webs are also welded. 

We were able to go on board a cargo ship 
approaching completion and trials, and we 
were greatly impressed by the improved 
designs of rooms for the officers and the 
crew, and the high standard of finish adopted, 
both in the day rooms and cabins. 

Sixteen of these ships are being turned out 
each year, and a set of engines every two 
weeks, some of which go to other ships. 
Circumstances do not permit us to publish a 
picture of this yard, which in its activities 
approaches to that busy note we have come 
to associate with American shipyard prac- 
tice. The men at this yard work on an 
average 63 hours each week. A two-shift 
arrangement would be preferred by the 
management and men if the requisite labour 
was available, but such an arrangement would 
no doubt entail some financial loss to the 
men, who under a two-shift system would not 
earn so much overtime money. It does not 
seem likely that the record output which was 
set up last year will be greatly bettered 
during the present year, for the increased 
provisions for defence against submarines 
and aerial attack and the safety devices now 
fitted to a modern cargo ship have added 
extra weight and extra hours of work. 


Faster Carco LINERS 


In our Annual Review of Shipbuilding and 
Marine Engineering, which was published in 
our early January issues, we referred to the 
increasing number of faster cargo liners now 
under construction for private and Govern- 
ment account, and to the provision of faster 
ocean-going tankers. The third yard we 
visited, again in another shipbuilding area, 
was entirely different from those we have just 
described, and was laid down in the last year 
of the 1914-18 war, about a quarter of a 
century ago. The original lay-out was on 
very generous lines, both as regards the 





avoidable, and that, in fact, the percentage 





berths and the plating shops and the amount 
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HAWKER “TYPHOON” SINGLE-SEATER 


FIGHTER 

















of storage ground between them. Fabrica- 
tion is not new at this yard, since fabricated 
vessels were constructed during some of the 
first months of its existence, while in more 
recent years, alongside shipbuilding, con- 
siderable interest has been taken in struc- 
tural engineering, bridge, and storage tank 
work, in which welding methods were freely 
employed. 

For the series construction of these faster 
cargo liners and tankers provision is being 
made for an extensive programme of welding, 
and Unionmelt welding machines—see THE 
ENGINEER of October 9th, 1942—are now 
being installed in numbers for both hori- 
zontal and vertical seams. It was at this 
yard that the new design for tanker bulk- 
heads, permitting easy and reliable welding 
in the horizontal-down-over position, with 
specially rolled sections for welding, was 
studied and introduced by the firm, in con- 
junction with the Admiralty Merchant Ship- 
building Department. A description of this 
bulkhead design, which will have an import- 
ant bearing on future tanker construction, 
was given in our issue of March 19th, and the 
full tests made on the test tank were described 
in a paper read before the Institute of Weld- 
ing on March 31st by Mr. R. B. Shepheard, 
Mr. R. Boardman, and Mr. C. J. Jensen, 
entitled ‘‘ A Development in Welded Fabri- 
cation for Merchant Shipbuilding.” The 
original test tank was seen and the test results 
inspected. 

It is intended to devote shops extending 
over 2} acres to welding and gas cutting, and 
we were able to see some of the first Union- 
melt welding machines in operation, joining 
together plates at the rate of 28in. a minute. 
Gas-cutting is also utilised in order to pro- 
duce by one operation a smoothly bevelled 
edge, and the Hancock double-jet burner was 
shown doing this work at the rate of 10in. 
per minute. The machine, which is operated 
by a girl, has one preheating and one cutting 
jet, an arrangement which enables thick 
plates to be efficiently cut. 

The lay-out of the welding shop is facili- 
tated by the underground connections to the 
main pipe tunnel, which carries all the power, 
water, and air supplies to the shops and other 
parts of the yard, with its seven building 
berths. In one of our engravings we give a 


view of the yard, which shows some of the 
faster tankers in course of construction. In 
addition to the prefabricated sections of the 
ships which are made ready in the welding 
and assembly sections, welding is also em- 
ployed freely in the ship on the stocks for 
internal and some external work. The ship- 
yard cranes are of the tower type, with a 
designed lifting capacity of 5tons. By using 
two cranes in conjunction with each other, 
loads just over 10 tons can be safely and con- 
veniently lifted and lowered into position in 
the ship. ‘Two of our illustrations show the 
two sides of a bridge front, which is ready for 
lifting and welding into position. 

The well-equipped and roomy shops avail- 
able at this yard, together with large spaces 
at the heads of the berths for storage ground, 
will enable methods of ship construction 
similar in character to those which are being 
successfully employed in American yards to 
be adapted to British shipbuilding practice. 

It may be stated that riveting is employed 
for the shell plating and frames and that, in 
accordance with its long-established practice, 
the holes in all plates are drilled and not 
punched. 

In this exceptionally well-equipped yard 
about 2000 workers are employed, which 
include among them about 10 per cent. 
women and 3 to 4 per cent. of diluted labour. 
Excellent canteen accommodation at the 
yard, for those who are unable to go home for 
meals, is provided. 

In the past this firm has had a long and 
successful record in the building of whale 
factories, cargo vessels, and tankers, and the 
programme it is now undertaking of building 
faster tankers is one which it is particularly 
well adapted to carry through. Again we 
found a shortage of labour, and in this yard 
another 500 workers or more could be very 
usefully employed on work which is indis- 
pensable alike for the building up of the 
British Merchant Fleet and supplying the fuel 
required by both naval and merchant ships. 

(To be continued) 








CLosep Srations.—The London Midland and 
Scottish and London and North-Eastern railways 
have announced that as a wartime measure two 
London stations—Hornsey Road and Junction 





Road—were closed on May 3rd. 


3 i Typhoon” Single- 
Seater Fighter 


DurinG the past week a certain amount of 


information has been released concerning the 
Hawker “ Typhoon ”’ single-seater fighter. This 
aircraft is already known to have been engaged 
successfully against the enemy’s “ F.W.190 ” 
machines sent across mostly by day to attack 
our coastal areas on “tip and run” raids. It 
is heavier than the German aircraft, but it is 
easier to handle and more manceuvrable. The 
“Typhoon” is a low-wing cantilever mono- 
plane, and is equipped either with four 20 mm. 
Hispano cannons—two in each wing—or twelve 
machine guns—six on each side. It has a wing 


span of 41ft. Tin. and an overall length of 
consists of 


3lft. llin. The power plant 
a 24-cylinder Napier ‘“Sabre’’ sleeve-valve 
engine. That engine is of the liquid cooled 
type, with the cylinders arranged in H forma- 
tion. It is believed to develop something in 
the neighbourhood of 2000 H.P., and for its 
output is distinguished by the smallness of its 
frontal area. It gives the ‘‘ Typhoon,” accord- 
ing to reports, a top speed of over 400 miles an 
hour. 








Wartime Finish of Machinery 


and Plant 


Art the request of the Ministry of Production, 
a Committee of the B.S.I., including repre- 
sentatives of the British Chemical Plant Manu- 
facturers’ Association, British Electrical and 
Allied Manufacturers’ Association, British Engi- 
neers’ Association, Institution of Mechanical 
Engineers, Institution of Production Engineers, 
Machine Tool Trades Association, Association 
of Shell Boilermakers, British Pump Manu- 
facturers’ Association, and Society of Motor 
Manufacturers and Traders, has prepared 
B.S. 1114—1943, containing recommendations 
for the wartime finish of machinery and plant. 
The object of the recommendations is the 
elimination of unnecessary refinements and 
requirements as to finish in order to save man- 
hours and materials and so to facilitate pro- 
duction. We reprint the specification in full 
below. 
1. A machine shall satisfy the following 

“primary conditions ”’ :— 

(a) Satisfactory performance. 

(b) Reliability. 

(c) Reasonable life. 





(d) Safety of the attendants. 
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2. The finish of the machine in so far as it 
does not affect the ‘primary conditions,” 
but serves only a decorative purpose or is a 
matter of individual taste, shall, during the war, 
be reduced wherever labour and/or material 
ean be saved. 

3. It is not possible to draw up detailed 
rules for the wartime finish of components 
of the innumerable classes of machinery being 
constructed, but a few guiding principles as 
follows will serve to give a general lead :— 

(a) Any labour or material spent on finish 
not affecting ‘primary conditions” of 
machinery is unnecessary refinement, and as it 
affects adversely war production should be 
eliminated for the duration of the war. 

(b) Provided the “ primary conditions ”’ are 
fulfilled, any requirement by specifications or 
by custom to the effect that the workmanship 
or finish or quality is to be of the highest 
standard or the best of its kind or suchlike 
should, for the duration of the war, be invalid. 

(c) No rejection of parts and no re-machining 
should be enforced unless the defects or dis- 
crepancies affect adversely “primary con- 
ditions.” 

Examples of modifications to the finish of 
machinery to meet wartime conditions are 
given in the Appendix as illustrating the appli- 
cation of these guiding principles. 


APPENDIX 
POLISHING, BuFFING, MoTriinec, Frostina, &c. 


1. Polishing, buffing, mottling, frosting, &c., 
should be omitted when appearance only is in 
question. 

PLATING, GALVANISING, TINNING, &c. 

2. Plating, galvanising, tinning, &c., should 
be used only when it is necessary for protection 
against corrosion, to reduce wear or for other 
essential purposes. 

PAINTING 

3. Not more than one coat of paint should 
be applied except where a protective undercoat 
is necessary. No filling, stopping, or flatting 
should be used. 

Nore 1.—It may be necessary to paint with 
oil-resisting enamel or paint any inside surfaces 
which will be in contact with lubricant. 

Note 2.—In the case of complicated 
machinery, where it would be impossible to 
obtain access for painting after final assembly, 
it is often necessary to paint component parts 
and sub-assemblies separately before final 
assembly. In subsequent erection, testing, &c., 
the outside surfaces of these parts may meet 
with a certain amount of damage which 
normally would be covered up by a second coat. 
In such cases places where paint has chipped 
off in this way should be dealt with by touching 
up locally. 

CasTINGs 

4. (a) Fettling.—_Fettling of castings should 
be reduced to a minimum. No attempt should 
be made to make good casting defects by 
burning, welding, &c., when appearance only 
is in question. After fettling all drilling, filing, 
or grinding of outside surfaces should be 
omitted. This applies similarly to inside 
surfaces, except in cases where it is necessary 
to remove obstructions from oil or other 
passages. 

(b) Sand or Shot Blasting, Pickling, &c.— 
Sand or shot blasting, pickling, or other methods 
of cleaning castings should be omitted if 
appearance only is in question. It is not, how- 
ever, intended that the economy effected in 
this way should be offset by increased cost in 
the foundry due to the introduction of facing 
sands not previously employed. Further, it is 
not intended that sand blasting should be 
omitted when burnt-in sand would cause undue 
wear of cutting tools. In particular, all castings 
such as gear-boxes, ball-race housings, inside 
of lathe headstocks and other parts which enclose 
any mechanism should be treated to prevent 
any remaining foundry sand from loosening and 
contaminating the lubricant. 

(c) Tumbling.—Tumbling intended to give 
an improved appearance to castings should be 
omitted. 

(d) Chipping.—Gross 
should be removed. 


excrescences only 





(e) Filling.—The filling of the surface of 
castings as a foundation for paint should be 
omitted. On the inside surfaces filling is some- 
times necessary to overcome porosity in com- 
partments which have to be oil-tight, and this 
also applies in the case of sand trapped in small 
crevices which it is impossible to remove and 
which consequently necessitate filling. 

(f) Casting Defects.—Castings should not be 
rejected on account of blow-holes, porosity, or 
other flaws which do not materially affect 
strength or impair functioning. 

(g) Holes in Castings.—Wherever possible, 
cored holes should be adopted. 

Foreines 

5. Forgings should not be rejected on account 
of some defect or of not fulfilling a specification 
provided the primary conditions (see Clause 1) 
are not adversely affected ; no surface shall be 
machined, chipped, or otherwise treated unless 
it is necessary to meet the primary conditions. 

WELDS 

6. The dressing of welds by chipping, grind- 
ing, &c., should be omitted unless it is n 
to satisfy the primary conditions (see Clause 1). 

GEAR GRINDING 

7. Ground gears should only be used when 
absolutely necessary, and, in general, gear 
grinding should be reduced to a minimum. 

SHAFTS 

8. Grinding of shafts should, in general, only 
be done when stationary or running fits are 
required. 

BEARINGS 

9. Ball and roller bearings should be replaced 
wherever possible by plain bearings. Wartime 
commercial sizes of ball and roller bearings only 
should be used. 

JOINTS 

10. Chipping round joints for 
should be omitted. 

PIPES 

11. Where surface finish is necessary, pipes 
should be painted only and should not be 
polished or plated. 

FLANGES 

12. The chipping, filing, grinding, &c., of 
flanges to make them flush or square should be 
omitted. 

LAGGING oF STEAM CYLINDERS AND PIPES 

13. Planished steel cleading plates should not 
be used for the lagging of steam cylinders, boiler 
drums, steam and feed pipes, &c. 

Botts anD Nuts: Stups 

14. In general, black bolts and nuts should be 
used and bolt-hole clearances should be ample. 

Studs and bolts should not be cut to special 
lengths. After assembly, with the nuts in 
position, the thread may project a distance 
between the limits of in. over and yin. under. 
Very small nuts should be dealt with pro- 
portionately. 

PULLEYS 


15. Pulleys and cone pulleys should be}. 


machined only when necessary and not be sub- 
sequently ground or polished. 
CHEQUER PLATING 
16. Chequer plating should, wherever possible, 
be superseded by expanded metal, wood, or 
concrete. 
Hanp Ralts 
_17. Hand rails may be made from thin section 
piping. 
INSTRUMENTS AND FITTINGS 
18. Standard commercial instruments and 
fittings should be used as far as possible. 
Toot Krrs 
19. Standard spanners and similar tools 
should be omitted from tool kits. Where a 
number of similar machines are installed in a 
battery, it should not be necessary to issue a 
complete set for each machine. 
Name PuiatTEs 
20. In general, display name plates should 
not be fitted when the name is or can be inte- 
grally cast on the machine. 
Plates, giving information regarding rates of 


matching 





speed and feed, particulars of clutches, &c., 
should be in the simplest form and be reduced 
to &@ minimum. 
MARKING 
21. Machines should be marked “‘ War Finish.”’ 








The Hydraulic Operation of 
Lathes for the Production 
of Shells* 


By W. LITTLEJOHN PHILIP, O.B.E., M.I. Mech. E.7 


ADVANTAGES OF HyDRAULIC OPERATION 


THE principal advantages of hydraulic opera- 
ion may be summarised as follows :— 


(a) A constant and predetermined pressure 
is maintained on the cutting edges of drills 
or other tools, so that when a hard or tough 
spot is encountered the advance is auto- 
matically slowed down. This permits a 
higher average rate of advance to be main- 
tained. 

(6) The adoption and operation of multiple 
tooling is easy. 

(c) Breakages of cutting tools and drills 
working at high duty are reduced, with the 
the consequent reduction in stoppages of 
machines. 

(d) A direct pull on the centre of the saddle 
is obtained. 

(e) Rapid and simple change of speed of 
the saddle from zero to, say, 12ft. per minute 
can be effected by one revolution of the con- 
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Fic. 1—Air Trap on Pressure Supply 


trol wheel, with a practically infinite range of 
intermediate speeds. This is of value at-all 
times, but especially when approaching the 
bottom of the interior of the shell, as the cut 
can then be instantly reduced to the merest 
scrape. The rapidity of the return move- 
ments of the machine also saves time. 

(f) The simplicity of design and control 
makes the machines particularly suitable for 
operation by unskilled or female labour. 

(g) Accurate repetition of dimensions is 
assured because the pressure against the 
stops is always precisely the same. 

(h) The fatigue of the operators is reduced 
to a minimum. 


Hypravtic SuPPLY 


Before proceeding to a description of the 
lathes used for the various operations, it is 
appropriate to consider the method by which 
the movements of saddle, slides, chucks, &c., 
are carried out. Broadly speaking, two systems 
are at present in use, one depending upon the 

* Institution of Mechanical Engineers, April 30th. 
—Abstract. 

¢ Chairman, Spencer (Melksham), Ltd. 
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production of the fluid pressure at the individual 
machines, and the other on the distribution of 
hydraulic power to all the machines in the 
factory from a central pumping plant. The 
latter method was adopted in the three factories 
laid out by the author, who employed a three- 
throw pump working in conjunction with a 
slow-moving accumulator. 

Independent machines, each with its own 
hydraulic equipment, are most useful for certain 


found sufficient for a system containing twenty- 
five machines, The arrangement of the mains 
is an important matter. This is shown dia- 
grammatically in Fig. 2. To get the best 
results the mains should be overhead, with 
vertical down-pipes to each machine. These 
pipes are fitted with cocks so that any machine 
may be iselated when required, and in each 
pressure down-pipe there must be an air trap 
followed by a filter of very fine gauze. The air 





purposes, but for a complete factory producing 
shells (or other articles suitable for production 


trap and filter are shown in Figs. | and 5. 
There is a distinct advantage in keeping the 


should not exceed 30 minutes per shell. It was 
also agreed that a number of these machines 
should be constructed and a factory established 
in order to confirm the promises as to the rate 
of output. The factory was laid out for the pro. 
duction of 1000 shells per week of forty-seven 
hours, though, of course, the output could he 
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Fic. 2—Diagrammatic Arrangement of Mains from Pump and Accumulator 


on lathes), in large quantities the author con- 
siders that nothing will bear comparison with 
a central hydraulic power supply with a pro- 
perly designed system of mains. The power 
unit would consist of one: set of slow-running 
three-throw pumps and an accumulator loaded 
to give the pressure required—a combination 
involving the minimum of maintenance and 
calling for little attention. 

A somewhat special feature of the author’s 
system is that no pumping of water is needed 
for the return movements of the saddles and 
slides. These are brought back by an enclosed 
hydraulic circuit in which the correct pressure 
is maintained by a small accumulator termed 
the ‘‘ balancer,” the ram of which moves up 


MAIN CYLINDER / CONNEXION ON NEAR SIDE 
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pressure of the supply as low as possible, in 
order to permit of a finer regulation of the feed 
and to reduce somewhat the risk of leakage. 
In a modern factory for the production of 
3-45in. shells, the author adopted a pressure 
of 460 lb. per square inch for the high-pressure 
circuit and 80lb. per square inch for the 
balancer circuit, thus obtaining a net effective 
pressure of 380 lb. per square inch on the work- 
ing pistons. These pressures were lower than 
those used in the factories he established during 
the war of 1914-18. 
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AM ez 
NG 


SEs 
OPDNVENEVES 












& PERFORATED BRASS TUBE 
\ LINED WITH VERY AINE 
N N BRASS GAUZE 
Ws NIN 
& \\ 





SSE 


























“Tre Encinaen”’ Swain Sc. 


Fic. 5—-Filter on Pressure Supply 


increased by working in shifts. The shells were 
made from hollow forgings, requiring the com- 
plete machining of the interior, a condition 
that has since been dispensed with. In due 





The great advance made since the war of 





1914-18 in metal-cutting tools and in the speeds 
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Fic. 3—General Arrangement of Saddle and Cross Slides of ‘‘ A’’ Machine 


and down according to the movements of the 
saddles and slides. The hydraulic fluid is 
similar to the coolant used for some of the 
cutting tools and consists of water containing 
10-12 per cent. of a miscible oil. The mixture 
is kept to a strength sufficient to prevent the 
slightest sign of rust by the addition of a certain 
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amount of fresh oil per week, 5 gallons being 
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at which they can be operated called for fresh 
designs of machine tools to meet the changed 
conditions. In 1936-37 the author prepared 
for the War Office a complete set of designs for 
four types of lathes suitable for the manufac- 
ture of 3-45in. shells for the new field gun, and 
he undertook that the total floor-to-floor time 
for the work carried out on these four machines 








course a series of tests were made, the results 
of which were set out in detail in a brochure 
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Fic. 4—General Arrangement of ‘‘ D "’ Machine 


prepared for the Government Department con- 
cerned. These tests showed that the total 
machining time for the four machines, averaged 
over a large number of shells, was less than 
14 minutes, and the floor-to-floor time 18% 
minutes. The tests were carried out shortly 
after the factory was in full operation, but later 
the average tooling time was gradually reduced 
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to 10 minutes and the floor-to-floor time to 
164 minutes. 

The rough forgings, as delivered, were cut to 
length and a rough cut takén off the nose 
simultaneously in a preliminary machine. This 
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and undercutting). Slight alterations in tool 
equipment enabled these machines to deal also 
with 3-7in. anti-aircraft shells. The machines 
were all of massive construction so as te be able 
to do the heaviest cutting without. vibration. 
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FIG. 6—(eneral Arrangement of “C”’ 


small amount of preparatory work was originally 
intended to be done on existing machines, but 


it was considered preferable to construct a] being in length. 


simple hydraulically operated machine for the 
purpose. This did the work in a machining 
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FiG. 7—Cross Section of Cross Slides 


time of 1} minutes. Another small machine 
was made to cut the driving slot, an operation 
that was performed in 15 seconds. The object 
of the slot was to enable the shell to be driven 
without the possibility of slip, and with the 
whole of the body clear for machining. 

The duties for which the four main machines 
were designed were as follows:—The “A” 
machine, which carried the shell on a self- 
centring mandrel projecting from the headstock, 
tooled the streamlined portion true to the 
interior, rough-turned the parallel portion of 
the body, afterwards finishing it to .correct 
size, and produced the bevelled end for the 
bottling process. The ‘“B” machine rough- 
bored the inside and then completely finished 
the whole of the interior, leaving the nose end 
parallel with the body and ready for the bottling 
process. After bottling, the ‘“‘C ”’ machine did 
the necessary work on the nose end. This 
consisted of finishing the outside of the nose, 
finishing the inside ready for thread milling, 
and blending the small portion beyond the 
screw with the parallel portion of the bore. 
The ‘‘D” machine worked on the base end of 
the shell, forming the recess for the base- 
plate and the riveting ring, reducing the end of 
the shell up to the groove for the copper band, 
and forming the groove (including the waving 
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The general design of the bed was the same 
for all the four machines, the only difference 
An idea of its strength and 
rigidity and of the weight of the headstock and 
tailstock will be gathered from Fig. 6, which is 
taken from a_ general 
arrangement drawing of 
the “CC” machine. 
The bed of the “A” 
machine is 8ft. 6in. over- 
all, and the hydraulically 
operated saddle and 

ai cross slides of this 
CTD, \* machine are shown in 
YW e Fig. 3.. A section of one 
of the crossslides is given 
YY in Fig. 7. The body of 
the slide forms a hydrau- 
lic cylinder, the piston 
and rod of which are 
fixed and only adjusted 
to give the required 
depth of cut. Two lock- 
nuts are provided to pre- 
vent movement, or, when 
a fine adjustment is 
needed, one of the lock- 
nuts is replaced by a 
wheel with its rim 
graduated, each division representing a 
movement of the slide of 1/1000in. The 
general arrangement of the “D” machine 
is illustrated in Fig. 4. A very important 
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“Tne Encinas” 
Fic. 8—Adjustable ‘‘ Steaily”” for, Tailstock Spindle 


point which has been closely studied is the 
provision of support for the tools as close 
as possible to their. cutting points. In 
the machines of the type in question, where 
there are projecting slides or fitments from the 





turret, an are slide is provided to which the 
tool rests are firmly locked. Another instance 
of the attention paid to rigidity is the adjustable 
“steady” (Pig. 8) catried on the saddle to 
support the end of the tailstock spindle when 
the latter is in an extended position. 

(To be continued) 








Sixty “Yeats Ago 


WATERLOO BRIDGE 


THE piers of Waterloo Bridge gave trouble 
from the earliest days. Even while Rennie was 
building the structure one of the piers on the 
south side of the river showed signs of settle- 
ment. In uent years the owners of the 
bridge sought to protect it from the effects of 
scour by depositing heaps of ragstone round 
the foundations of the piers. The trouble was 
not completely cured, and in 1883 the Metro- 
politan Board of Works, into whose possession 
the bridge had passed, had to undertake exten- 
sive operations to protect the structure. The 
work was placed in the hands of Mr. Edward 
Bazalgette, whose first task was to remove the 
heaps of ragstone in order that he might drive 
piles round the footings of the piers. The 
piles were driven in a close circle round each 
pier in turn, and walings were applied to them 
to form a water-tight dam. When the water 
within the dam had been pumped out, the area 
within the piles was excavated down to the 
level of the lowest course of the pier foundation 
masqnry and over the excavated surface con- 
crete blocks were laid down and bedded with a 
mixture of Portland cement and Thames 
ballast up against the pier footings. Finally, the 
piles forming the dam were cut off flush with the 
top surface of the concrete blocks.... In the 
course of time these works proved inadequate 
to stop the settlement of the piers, and the old 
bridge had to be pulled down. The stumps of 
Bazalgette’s American rock elm piles had to be 
withdrawn and, together with the horizontal 
Canadian silver elm timbers which Rennie had 
laid on the river bed as a foundation raft for 
his piers, were recovered and soon became a 
source of embarrassment to the contractors. 
Glad to get rid of them, they were pleased when 
a well-known firm of London timber merchants 
offered to take them away, cartage free. We 
possess specimens of both woods. Years of 
immersion in the Thames mud have turned 
them to a unique dove-grey colour. Most of 
the old wood was cut up into veneers and 
fetched a high price. Some of it was used to 
line the annexe to Westminster Abbey erected 
for the coronation of our present King, and for 
the remarkably handsome pair of doors giving 
access to it. It is to be feared that the remain- 
ing stocks of this irreplaceable historie timber 
have now disappeared among other treasures 
destroyed in London by enemy action. 











Profit on Warships 





In his report on the Navy Appropriation 
Account for the year ended March 31st, 1942, 
published by H.M. Stationery Office on Monday, 
May 3rd, the Comptroller and Auditor-General, 
Sir Gilbert Upcott, refers to an investigation into 
the building of thirty-two ships. Among them 
were a battleship, an aircraft carrier, cruisers, 
submarines, and some smaller craft, which were 
ordered between 1936 and 1939 from twenty- 
two different firms, and the investigation 
revealed that for the most part the rates of 
profits recorded were high. Taking the cost of 
hull and machinery, the profit in four cases was 
under 10 per cent.; in five others from 10 to 
20 per cent.; in nine from 20 to 30 per cent.; in 
seven from 380 to 40 per cent.; in two from 
40 to 50 per cent.; while higher profits, from 
50 to 80 per cent. were recorded in other cases, 
one ship showing over 80 per cent. In the light 
of those figures shipbuilders concerned have 
waived their claims for extras on certain of the 
ships, which, it is estimated, will save the nation 
the sum of about 2} million pounds. 
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INDUSTRY AND SCIENTISTS 


Ir is a characteristic of propaganda that 
the pendulum always overswings. The 
originator of the movement may give it no 
more than a reasonable impulse, but he is 
invariably followed by other people, who, 
catching the bob on the swing, push it with- 
out much difficulty in the same direction. 
That is-a danger to be guarded against, for 
the weight may return from its excessive 
height with disastrous results. An example 


of action of this order may be seen in the 
propaganda for science which is sweeping 
through this country. The words of the 


‘|great scientific thinkers and workers is as 


18 
366 | restricted meaning. We select as convenient 


believe, on the one hand, that we were a 
hopelessly unscientific nation, and, on the 
other, that only by a manifold extension of 
scientific teaching can we hope to hold our 
proper place in the post-war world. On both 
of these counts the exaggeration is great. In 
the realm of science Britain’s share in all 
branches is a proud one. Her galaxy of 


brilliant as that of any country in the two 
hemispheres. Let us examine the other 
count in greater detail. 

Unfortunately, there is. no exact definition 
of science. No two people mean exactly the 
same thing, and no one person is perfectly 
consistent in his use of the word. Sometimes 
he means the study of the natural sciences, 
sometimes he means the logical treatment of 
any subject under the sun. For the purpose 
of our argument, which is concerned with 
engineering, and to keep it within reasonable 
limits, we must take some definite and 


“the study of those subjects covered by the 
curriculum of an engineering course in any 
great university.” Hence a general sub- 
stratum of physics—pure science—is com- 
bined with a great deal of technology— 
applied science. A reasonable estimate of 
the number of students who graduate in 
these subjects every year is one thousand. 
To that number we have to add an unknown 
number of thousands who attend classes in 
science and technology, but are satisfied with 
certificates and do not graduate in the 
university sense. Taken together, these two 
classes of students add up to several thou- 
sands. But the number is not large enough 
to satisfy the propagandists. They want to 
see the doors of schools and universities 
opened more and more widely, so that the 
stream of “scientists ’’ may be augmented 
into a flood. Have they considered—not 
hazily, but definitely and statistically—how 
profitable occupation is to be found for the 
multitude they have in view? Before the 
war a thousand graduates in engineering was, 
it seemed, more than enough to meet the 
requirements of industry and education. 
Assuming that the same magnitude of 
industry was restored, could we add greatly 
to this number? Could industry in full 
employment usefully employ many more 
graduates in engineering than it did five 
years ago ? That is the crucial question. To 
give men an expensive education—even if 
the State pays the fees—and to be unable 
to make adequate use of them would be 
unwarrantable extravagance and have a very 
unhappy psychological effect. Furthermore, 
we have to take into account the thousands of 


other—in engineering. They also will expect 
black coat or white collar jobs. Will it be 
possible to find those jobs in sufficient pro- 
fusion to absorb the increase of numbers 
that are visualised ? 

The propaganda for a great extension 
of scientific teaching appears to be 
founded in the first place on the shortage of 
scientists for war occupations and, in the 
second, on the relatively much greater 
number of science students in other countries. 
Of the first of these arguments it may be 
said that the conditions that prevail at the 
present time bear very little relationship to 
those that prevailed before the war, and that 


men who hold certificates—National and |‘ 


there will be more scope for applied science 
when peace returns than there was imme. 
diately before it was broken. But there is 
nothing so far to show positively that it will 
be possible to give useful employment to 
a very greatly increased number of scientists 
in the field of engineering. In that industry 
hewers of wood and drawers of water must 
always preponderate. For such workers a 
liberal education may be more desirable than 
a scientific one. Thought must be given to 
the happiness and contentment of millions 
of persons who are more likely to find those 
desiderata in the pursuit of general know. 
ledge than in specific vocational know. 
ledge. We are not likely to make a happy 
people if our sole object is the furtherance 
of industry. 


Joint Production Committees 


A LETTER on a year’s working of Joint 
Production Committees in the Engineering 
Industries, which we print to-day, gives an 
admirable and sympathetic review of the 
achievements and possibilities of this latest 
plan for securing co-operation between 
managements and their workpeople. It is 
worthy of close examination. The writer is 
the technical director of a famous firm in the 
West Midlands, which, like so many other 
firms, was before the war engaged on a purely 
peaceful product, but is now very largely, if 
not wholly, occupied upon war materials. We 
mention this fact because it seems desirable 
to recognise that the writer is a person with 
experience of the relationship between 
managements and workpeople that existed 
in circumstances very different from those 
of to-day. The reader will be struck at once 
by his desire to see the best of the scheme, and 
yet by his fear that it will fail to achieve all 
that was hoped from it. His last sentence, 
“Success is not a foregone conclusion,” 
indicates his attitude at the end of one year 
and the beginning of the next. 

It is, perhaps, a not insignificant fact that, 
according to our correspondent, Joint Pro- 
duction Committees are far more numerous 
in the South of England than in the Industrial 
North and in Scotland. The rapid extension 
of engineering industries southward has 
occurred only within comparatively recent 
years. In the North and Midlands and in 
Scotland they have existed for generations 
and established practices and relationships 
have become stereotyped. Neither the work- 
people—who as a whole are very conserva- 
tive—nor the employers welcome changes in 
a system to which they have grown accus- 
tomed. They formed two separate parties, 
and whilst we think our correspondent’s term 
combat ”’ is rather too severe, there was 
undoubtedly little or no sense of co-operation. 
No surprise that that new idea is being 
absorbed slowly need be felt. Traditional 
relationships cannot be changed overnight. 
Workpeople, who for generations have 
been used to receiving orders and obey- 
ing them, are at a loss when it comes 
to sharing with their employers the 
responsibility of giving orders.: They have 
grown accustomed to being led and 
are not wholly comfortable sitting at the 
same table with their managers. Further- 
more, owing to the impression left by many 
years of habit, they cannot think of them- 
selves as partners with their employers in the 








propagandists might lead the unwary to 


will prevail after it. It is probably true that 


war effort. Note what our correspondent 
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has to say about shop stewards, who give the 
impression that they are less interested in. 
raising output than in securing advan- 
tages for the workpeople. In that can be seen 
the continuation of the traditional attitude 
of labour leaders to employers. The only 


weapon against these difficulties and 
obstacles, our correspondent insists, is 
patience. Whilst he recognises the natural 


limitation of the scheme—see his remarks on 
technological subjects—he does not oppose 
it. ‘‘ Co-operation,” he writes, “ is two-way 
traffic, and patience will be required to 
develop it.” The interests in production are 
common to management and workpeople, 
and he believes that where “ understanding 
and common sense prevail co-operation can 
be achieved.” The last of his conclusions 
contains the pith of the whole matter—“ The 





objective of Joint Production Committees is 


increased output for the war effort, and not 
increased comfort or gain for any of the 
partners in industry.” 

A good many ill-balanced statements 
about Joint Production Committees have 
been made. Some people have seen nothing in 
them but good ; others nothing but bad. It 
is pleasure and an advantage to engineers to 
have this clear statement from a manager 
who, after a year’s experience, recognises the 
objections to the scheme, but is not blind to 
its possibilities for good. His review suggests 
that with a little more experience it may be 
possible to prescribe the limitations of the 
scheme, and to ensure that it is employed 
for the purpose for which it was created. 
Finally, it raises the hope that the scheme 
may not only become a cause of increased 
war output, but remain hereafter as a bond 
between management and labour. 








Institution of Mechanical Engineers 


>——— 


At a meeting of the Institution of Mech- 
anical Engineers, held last Friday, April 
30th, a paper entitled ‘The Hydraulic 
Operation of Lathes for the Production of 
Shells’’ was read by Mr. W. Littlejohn 
Philip, who also exhibited a film. On 
another page of this issue we reprint that part 
of the paper which refers to the production of 
shells for the present war. The following 
discussion took place. 


DISCUSSION 


Mr. Gilbert Varley (Member) said that the 
paper dealt with a special form-of hydraulic 
feed applied to lathes for shell manufacture, 
and there were two aspects of the subject 
which lent themselves to discussion: the 
relative virtues of all, or of the author’s, 
methods of hydraulic feed, and the improve- 
ment that such methods achieved in shell 
manufacture. 

In the eight advantages shown by the 
author for hydraulic operation, it was not 
made clear that (c) was due to the easier 
break-through of drills, &c., at the end of the 
cut, due to the much less stored energy in 
the feed system with hydraulic feeds com- 
pared with the screwed shafts and gearing 
of mechanical feed. It was questionable 
whether (b) was any more true for hydraulic 
feed than for mechanical feed, while as 
regards (e), the facility for rapid control of 
feed between wide ranges was liable to lead 
to abuse in careless hands. 

The application of hydraulic feed to 
machine tools in this country had been 
largely limited to the traverse motion of 
grinding machines, for which it predominated, 
to cold sawing machines, and to certain 
specialised multi-spindle drilling machines 
and honing machines for the automobile 
industry. Such applications had been based 
as a rule on the use of a self-contained con- 
stant-speed geared pump with relief valve, 
the discharge of the pump not used for feed 
purposes being by-passed at the relief valve. 
Tests of that method showed difficulty of 
fineness of control at the lower ranges of feed, 
and difficulty with vibration troubles in the 
system. The universal use of oil as the power 
medium led to sluggishness when starting up 
in cold weather, and unless the system was 
well designed, it was liable to material loss 
of oil. As against that method, the author’s 
arrangement of a central hydraulic plant, 





using water with a little soluble oil, gave 
better control and avoided the difficulty when 
starting from cold, but it might freeze under 
extreme cold. The author’s tendency to 
reduce working pressures was not in line with 
modern practice with self-contained systems, 
which tended materially to increase operating 
pressures and to reduce the size of pipes, 
valves, &c. 

Machines of the author’s type, but with 
individual hydraulic pumps, had been in use 
in the Ministry’s shell plants for some time. 
He had had no practical experience of the 
“A” type machine, but would be inclined 
to expect trouble in turning the streamline 
from a rough forging on an arbor entirely 
unsupported at the outer end. With a true- 
running forging the maximum depth of 
cut was approximately ~in. The diameter 
of the 3-45in. shell cavity was 2%in.; the 
arbor was not more than 2#in. in diameter, 
and as the length of the shell was 14in., the 
overhang was considerable. In those con- 
ditions it seemed almost incredible that a cut 
frin. deep could be taken with any hope of 
maintaining truth; one would expect the 
shell to climb over the tool and bend the 
arbor. 

He had had no experience with machines 
of the “B” type. The first “C” type 
machines supplied to them were not equipped 
with a gang of tools for roughing the nose. 
With regard to the “ D ” type machines, the 
machine described in the paper was of sub- 
stantially the same type as that now in use 
in their own shops, and the operations per- 
formed were similar. Their floor-to-floor 
time was about 4} minutes, as against the 
3 minutes mentioned in the paper ; it might 
be that their time was longer because they 
aimed at a good finish on the bottom of the 
base recess. With regard to the copper band 
lathe, a simple machine with mechanical feed 
was producing these in a floor-to-floor time 
of 30 seconds. 

One thing which struck him when reading 
the paper, and particularly when looking at 
the film which the author had shown, was 
that a good deal of the virtue of the author’s 
lathes—and he did not think that the author 
had made sufficient point of this—was due 
to a very good, sound spindle, a very big 
spindle carried in very large necks, driven by 
very simple gearing and a very large belt. 
All those who had had any experience of 





heavy tooling would probably agree that 





there was great virtue in a good, sound, solid 
spindle. 

Mr. F. H. Towler (Member) remarked that 
there were very great advantages in the 
individual, self-contained machine, provided 
that it was properly designed and provided 
with a good pump. One great advantage, he 
thought, was that it was more controllable. 
To his mind—and he thought that many 
would agree with him—it was much more 
important to have a constant speed at the 
tool than a constant load ; if one came to a 
hard spot and slowed down one might very 
easily have glazing, and also a system which 
would slow down would sometimes jump 
forward, with disastrous results. Another 
advantage of the self-contained machine was 
that oil was used as the hydraulic medium, 
and therefore it also served as a lubricant, 
lubricating all the moving parts and pre- 
venting corrosion. 

Mr. J. E. Blackshaw said it would be inter- 
esting to have some details of the types of 
bearing. Were the lathes made with ordinary 
bearings of the plain type? What form of 
thrust was used, and had the author any 
remarks to make as to the plain v. roller or 
preloaded bearings for that type of lathe ? 
With regard to control valves for hydraulic 
circuits, he had found it quite impossible 
to maintain anything in the nature of con- 
stant rates of passage of volume to any par- 
ticular cylinder. In other words, in attempts 
to get a definite, linear motion of a piston, 
or whatever form of motion was desired, he 
had found a great deal of trouble, and it had 
repeatedly been located at the control valve. 
He had tried ordinary needle valves, slide 
valves, and other types. It would be inter- 
esting to have the author’s experience in that 
respect, and to know what he had done to 
mitigate the wire-drawing and the emulsify- 
ing of the medium which seemed invariably 
to take place at that point. 

He was interested to know whether the 
ideal was one of a perfectly positive displace- 
ment of a volume, as against maintaining a 
constant pressure. His own experience was 
that the only solution of any of these hydrau- 
lic problems was definitely to deal with a 
constant displacement of a definite volume, 
which seemed the only way to measure any 
definite linear movement. 

Mr. A. H. Stead said that although a 
considerable amount of the work was done 
hydraulically, there was, also a considerable 
amount which was not. One of the big diffi- 
culties on turret lathes was clamping down 
the turret, but that was still done by hand, 
and he would like to ask the author whether 
several of the motions done by hand could 
not have been done hydraulically with saving 
of Sag and a regular result on the machine 
job. 

Personally, he had put in one or two 
hydraulic installations on special machines, 
and he had found that the only way to deal 
with the rate of feed was to put a variable- 
feed swash plate pump on every circuit, which 
could be altered individually and which 
could be guaranteed to give a definite output. 
He found that that solved all difficulty of 
maintaining the rate of feed, and he felt that 
that was still the best way of dealing with the 
matter. 

The author, in a brief preliminary reply, 
said he had never found the slightest diffi- 
culty about many of the points raised in the 
discussion. So far as bearings were concerned, 
he had always used plain bearings of a special 
mixture, large in surface, as they had to be, 
and he had never had the slightest diffi- 
culty, and they had never been changed. 
On the question of oil v. water, he quite 
agreed that each had advantages, but oil 
saponified, and with independent machines 
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one was apt to get air into the pipes in the 
machine. He always put his own pipes high 
up to avoid that trouble. That was one 
reason why he did not care for individual 
machines, although he admired them in 
many ways. 

A very important point was raised about 
support in turning the shell. There was no 
difficulty whatever about that. The end of 
the shell, where the streamline came, was 
first turned true to the bore. The poppet 
spindle then came up with a cupped cylinder 
which exactly fitted that. It had a ball- 
bearing centre and was very rigid. One 
could get what cut one liked with those 
lathes; there was no difficulty about it 
and no chattering. 








Obituary 





HANS RENOLD 


WE very much regret to learn of the death 
on May 2nd at Grange-over-Sands, Lanca- 
shire, of Mr. Hans Renold, founder of Hans 
Renold, Ltd., a company now embodied in 
the Renold. and Coventry Chain Company, 
Ltd. 

Mr. Renold was in his ninety-first year, 
having been born in 1852 at Aarau, Switzer- 
land. He was educated at Ziirich Polytechnic 
and one of his earliest practical experiences 
consisted of engineering work on the recon- 
struction of Paris in 1871, following the 
Franco-Prussian War. Two years later, in 
1873, he came to England and worked as a 
draughtsman and inspector of machines with 
an engineering export firm. In 1879 he 
bought the stock-in-trade and goodwill of a 
Salford firm manufacturing textile chains. 
This was the foundation of Hans Renold, 
Ltd. Next year he removed to larger pre- 
mises rented off Brook Street, Manchester. 
In the same year—1880—he patented the 
“bush roller” type of chain, one of the 
inventions that made the modern cycle a 
possibility. This type of chain has become 
the basic design of all precision power trans- 
mission chain. In 1881 he became a 
naturalised British subject. 

During the years 1890-95 a new works at 
Brook Street, Manchester, was built, and in 
1895 another outstanding invention, the 
inverted tooth or ‘‘silent’’ chain, was 
patented. Further accommodation being 
required, the erection of new works at 
Burnage, some 5 miles from the centre of 
Manchester—at that time in a rural district— 
was begun in 1906 and completed in 1914. 
During the war years 1914-18 Mr. Renold 
was a member of the Manchester District 
Armaments Committee. In 1917 he was 
made a Justice of the Peace for the City of 
Manchester and in 1940 he received the 
honorary degree of Doctor of Science from 
Manchester University in recognition of his 
services to engineering. His ninetieth birth- 
day in 1942 was marked by the establish- 
ment of the Hans Renold Ninetieth Birthday 
Fund by the employees of the Renold and 
Coventry Chain Company, to provide an 
annual prize for students in mechanical engi- 
neering at the Manchester College of Tech- 
nology. 

Mr. Renold travelled extensively and was 
almost as well known in the United States 
as in Europe. He was a pioneer not only in 
the mechanical world, but in social conditions. 
As early as 1896 he introduced the 48-hour 
working week into his factory. 


Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


JOINT PRODUCTION COMMITTEES IN 
THE ENGINEERING INDUSTRY 


Sir,—Just over twelve months ago the agree- 
ment to form Joint Production Committees was 
reached between the Engineering and Allied 
Employers’ Federation and the various trade 
unions, an agreement which required a revolu- 
tionary change of outlook’on the part of both 
management and labour. It calls for the trans- 
muting of the energy previously applied in 
sectional interests to a common purpose which 
is nothing less than the defeat of the Axis 
Powers in the factories of Great Britain. It 
means the acceptance of the idea of ‘‘ co-opera- 
tion,” where ‘‘combat’’ has prevailed for 
generations. 

Joint Production Committees have been 
more widely established in the South of Eng- 
land than in the more traditionally industrial 
North. Approximately 80 per cent. of the 
engineering firms in the South have adopted 
the scheme. The percentage falls in Scotland 
to a figure of roughly 30 per cent. 

The experience of twelve months’ working 
makes a stocktaking worth while. 

The experience of the first year’s working in 
a factory in the West Midlands suggests that 
the representatives of the workpeople can make 
their most effective contribution to output 
(1) by helping to stop the losses of man-hours 
with which they are necessarily in close contact 
day by day and (2) by endeavouring to bring 
home to their fellaw-workers just what those 
losses mean to the national effort. 

The following examples of waste are the most 
obvious :—Absenteeism, bad time-keeping, the 
making of articles for private use, the concealing 
of faulty work, and evasion of inspection. 
Unfortunately, though not unnaturally, these 
common losses of man-hours, which are both 
serious in extent and insidious in their effect 
on good factory discipline, do not provide a 
popular field of activity. Only by patient per- 
sistence will management convince the work- 
people’s representatives of the unselfish objec- 
tive which is set before the committees and of 
their responsibility, however unpopular it may 
be at first, for building up a factory morale 
which will not tolerate avoidable losses of pro- 
ductive time. These avoidable losses are gifts 
to the enemy. 

The attitude of the majority of shop stewards, 
who are normally the mouthpiece of the work- 
people in negotiations between labour and 
management, has been disappointing, and they 
have obviously found it difficult to adjust them- 
selves to this new sphere of co-operation. They 
have often sought to use the meeting to bring 
forward complaints regarding working con- 
ditions and have conveyed the impression of 
not being interested in the objective of the 
scheme, which is output. Generally speaking, 
workpeople who have not represented labour in 
contentious negotiations have adjusted them- 
selves more readily to the work of the com- 
mittee. 

It would not be reasonable to expect at this 
stage constructive suggestions from representa- 
tives of workpeople upon matters of a highly 
technical character, where the emphasis is on 
scientific or economic productive method ; 
time spent in discussing these aspects of pro- 
duction has not been profitable. Here, again, 


patience is required from management, for 
only time and responsibility can provide the 
background of experience and the balanced 
judgment upon which productive policy is 
based. 


duction Committees which requires serious con. 
sideration, and it is the effect on the outlook 
and the position of foremen., Following upon 
the curbing of their disciplinary powers by the 
Essential Work Order, they feel very strongly 
that the control of economical production is 
passing out of their hands. 

Moreover, not all foremen can be appointed 
as permanent representatives of management 
upon the Joint Production Committees, so that 
many of them lose the opportunity of develop- 
ing step by step with the workpeople’s repre. 
sentatives, 

Foremen must continue to be the responsible 
agents of management in their departments, and 
a way will have to be found to help those who 
do not sit on the Joint Production Committee. 


CONCLUSION 


Facing the facts of the experience gained in 
the first year’s working of the Joint Production 
Committee, the management feel it necessar) 
to remind themselves :—- 


(1) That co-operation is two-way traffic 
and that patience will be required to 
develop it. 

(2) That suspicion resulting from fear, 
which has largely been the instrument of 
discipline in the past, cannot be exorcised in 
a flash and-that only by patient co-operation 
can management hope to remove it. 

(3) That when rightly understood, the 
interests in production of management and 
workpeople are one, and where a spirit of 
undérstanding and common sense prevail, 
co-operation can be achieved. 

(4) That the objective of Joint Production 
Committees is increased output for the war 
effort, and not increased comfort or gain for 
any of the partners in industry. 


These are the thoughts with which the man- 
agement approaches the second year’s work of 
the Joint Production Committee with deter- 
mination and hopefulness. 
Success is not a foregone conclusion, 

SPIRAL. 


April 29th. 


“TIME AND THE PROGRESS OF 
INVENTIONS ” 


Sirx,—-In years to come your most interesting 
leading article in last week’s issue will, I venture 
to predict, prove to have been a signpost of 
vital importance to mankind along the evolu- 
tionary road. 

As an engineer, you will be aware that an 
object may be so shaped that it may present 
entirely different contours, according to the 
position of the observer. 

Assuming the subject of your editorial and 
that of your contributor on page 342 to be an 
object, and standing in the same position as 
you and your contributor, I see, and the vast 
majority of people in a certain kind of society 
will see, the object more or less as you do. 
Changing our position, we would all see it as 
an object of an entirely different shape ; what 
is more, we would all agree, without argument. 
Now I would submit, Sir, that the question 
of all progress assumes a totally different aspect 
according to the form of society the questioner 
lives and believes in. Whilst the time lag 
certainly appears in all progress, to be an 
inexorable law, it really is not so, for if certain 
obstacles and’ hurdles on the road were removed 
we travellers could without a doubt get along 
at almost any pace we choose. It would depend 
entirely on the type of leaders we put in the 
van and the manner in which we prefer to travel. 
J. H. Feravson. 














There is one aspect of the work of Joint Pro- 


Wellingborough, May 3rd. 
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The De Havilland ** Mosquito” 
Bomber and Fighter 


N our issue of October 30th, 1942, we gave 
1. preliminary account of the design and 
performance of the de Havilland “ Mosquito ”’ 
reconnaissance bomber, a view of which is 
again reproduced in ‘this article. Last week 
we were glad to accept the invitation of the 
Ministry of Aircraft Production to visit one 
of the many plants engaged in the assembly 
of ‘“‘ Mosquito” bombers and fighters and 
to see some of the methods of production. 

During: this visit we learned that the 
‘Mosquito ” is said to be the fastest aircraft in 
operation in the world. No figures have been 
released as to its actual speed, but some idea 
of that speed can be gained from the fact 
that an afternoon visit to Malta can be made 
with one of these aircraft, while it is possible 
to visit Russia and take luncheon ‘there, 
returning to this country before nightfall. 
It can now be stated that this remarkable 
aircraft is in service in several versions. It 
has given equal satisfaction as a day and a 
night bomber, a long-range day fighter, 
and on intruder service, besides filling several 
other important réles. 

The basic fighter, views of which are 
included with this article, is equipped with 
four 20 mm. cannon and four 0-303 machine 
guns, all of which are, as our engravings 
show, mounted in the nose of the fuselage 
in such a manner as to give a highly concen- 
trated fire. The basic bomber, on the other 
hand, is designed to carry 2000 Ib. of bombs, 
and it has a fuel-range which brings prac- 
tically the whole range of Germany within 
its reach. From what has been said, it will 
be realised that the ‘‘ Mosquito” may be 
looked upon as one of the most versatile air- 
craft_of our time. Duririg our visit we were 











privileged to see its fighter manceuvrability, 
its light ‘handling, and its straightforward 
high-speed flying and landing qualities 
beautifully demonstrated by its designer, 
Captain Geoffrey de Havilland. 


HisToRicaAL DEVELOPMENT 


The maker’s design number for the 
* Mosquito ” is D.H. 98, and it is the first 
de Havilland military aircraft to be put into 
production since the D.H.9 and D.H.10 
single-engined and twin-engined bombers of 
1918 were put into production, which at the 
main factory alone then exceeded the remark- 
able figure of 250 a month. The responsi- 
bility for the ‘‘ Mosquito”’’ design rested 
with the design staff of the parent de Havil- 
land Aircraft Company in England, which is 
headed: by Captain Geoffrey de Havilland. 
Captain de Havilland, we may recall, 
designed his first machine in 1908, and 
created several of the most successful and 
most extensively employed aircraft in the 
1914-18 war. Captain de Havilland was ably 
assisted in his task by Mr. C. C. Walker, the, 
chief engineer of the de Havilland Company 
and a founder director; Mr. R. E. Bishop, 
the chief designer ; and Mr. R. M. Clarkson, 
the assistant chief engineer and head of the 
aerodynamics department of the firm. The 
design formula of the new ‘‘ Mosquito ”’ was 
conceived during the first few weeks of the 
present war. The basic idea was to create 
around two Rolls-Royce ‘“‘ Merlin ” engines a 
small, clean bombing aircraft which would be 
faster than the contemporary fighter air- 
craft. The fighter version of the same 


machine followed, and it was a natural 
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HAVILLAND ‘* Mosquito" 


development from the bomber version. In 
the early stages of the design work the de 
Havilland Company was allowed by the Air 
Ministry and the Ministry of Aircraft Pro- 
duction to proceed. with that. work free from 
any Air Ministry specification. As the work 
proceeded the company was given several 
changes of instruction as to how the first few 
aircraft ordered were to be finished, and 
these changes necessitated the building and 
flying of several bomber and fighter proto- 
types. The flight trials were begun eleven 
months after the design had been started, 
and they were carried through without any 
hitch. The ‘“ Mosquito” was actually in 
operation against the enemy within twenty- 
two months after the start of the design. It 
may also be stated that this machine is the 
only entirely new operational aircraft to have 
been designed since the war began and used 
extensively against the enemy. 


Woop Construction ADOPTED 


In choosing the materials for construction 
a decision was made to use wood for the 
fuselage and wings, &c., for three main 
reasons. This material enabled the firm to 
get through the design and prototype stages 
and into production quicker, which, consider- 
ing the grave urgency of the times, was an 
important factor. Another factor was that 
new material supplies were tapped, while 
employment was also found for a fresh labour 
group. Other advantages of wood were those 
of buoyancy—‘‘ Mosquito” aircraft have 
floated several hours after coming down in 
the sea—the ease of repair, and the fact that 
the particular design chosen is one which 
lends itself admirably to dispersed produc- 
tion. It is well known that at the present 
time numerous furniture factories and other 
woodworking businesses have successfully 
turned over to “ Mosquito ” construction. 

In Britain alone the de Havilland Aircraft 
Company has scores of dispersed depéts, and 
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some 400 sub-contractors are engaged on 
making aircraft components. 


A Unitep Nations’ Errort 


It is claimed by the makers that no air- 
craft in history has such a wide dispersal of 
manufacture. In Canada the large de 
Havilland works are turning out “ Mos- 
quitoes ” in large numbers. The engines for 
powering these aircraft are being built in 
America, where the Packard Company is in 
full production with its American-built Rolls- 
Royce “ Merlin ” engines. The de Havilland 
constant-speed full-feathering propellers, with 
which the aircraft are equipped, are of the 
type manufactured by the Hamilton Com- 
pany of America, and in Australia the de 
Havilland Company had big works, which are 
busily engaged in producing these propellers 
for use with aircraft engaged on the Pacific 
war fronts. This advantageous strategic 
position is, we were informed, the direct 
outcome of the parent firm’s attitude to 
export ttade during the lean years with which 
the aircraft industry was faced in this and 








Africa, and India, which were all ready and 
admirably placed for a world air war. This 
is perhaps the more remarkable when we 
recall that throughout the interval between 
the two World Wars—a period covering the 
first two decades of the company’s career— 
its whole interest and enthusiasm was con- 
centrated on the difficult field of civil and 
commercial aviation. 


“Mosquito ’’ DssiGN AND. CONSTRUCTION 


We have previously mentioned that wooden 
construction, consisting of balsa wood en- 
closed in birch or spruce plywood, is adopted. 
This skin-stressed fuselage is generally 
similar to that of the “ Albatross’ aircraft 
of 1937, and the weathering properties of 
this particular construction and its durability 
were well known from the results of actual 
service when operating in European, Arctic, 
and tropical climates. The form of the 
“Mosquito ’’ traditionally resembles that of 
the ‘‘ Albatross ’’ and the ‘“‘ Comet,” of which 
it is the direct descendant. Other features 
of wood construction are those which have a 





HALF SECTIONS OF FUSELAGE UNDER ERECTION 


other lands. The Australian Company was 
formed in 1927, and it has now grown into 
a large group of factories which have already 
turned out large quantities of training 
machines for this war, and are now equipped 
for bigger things. Not only propellers, but 
‘Gipsy ’’ engines are now being produced 
in the Australian factories. The Canadian 
de Havilland Company was founded in 1928, 
and it is now one of the major production 
units for aircraft in the Dominion of Canada. 
In 1929 the de Havilland Company started a 
branch in India and one in South Africa was 
begun in 1930. Two years later the com- 
pany’s South American representations were 
co-ordinated, and in 1935 the Rhodesian 
Company was started, which was followed by 
the New Zealand factory in 1939. By means 
of these well-placed factories around the 
Empire, de Havilland civil aircraft and 
“Gipsy ”’ engines were used, known, and 
serviced the world over, while from 1935 
onwards the de Havilland propellers were 
also being widely exported. Thus the present 
war found in readiness a group, strategically 
placed, of de Havilland establishments, each 
with trained engineering staffs available in 
Great Britain, North America, Australasia, 





bearing on problems of damage in warfare 
and repair. In order to create a wooden air- 
frame with the same strength factors as 
those possessed by a metal airframe, it is 
clear that the spars and other members 
chosen must be bulkier. This means that 
the bullet holes and flak holes represent a 
smaller percentage of the mass they damage. 
In practical warfare this has proved a good 
thing, for the repairs which are necessary 
can quite well be carried out by carpenters 
possessing ordinary skill. 

Some of the engravings we reproduce on the 
opposite pageshow viewsin the factory and the 
production line. Dividing the fuselage longi- 
tudinally greatly assists the installation work, 
and similar arrangements are made with the 
wings and other parts which come to the 
assembly bay ready for building into place. 
We also noted that as far as possible the use 
of machined parts, forgings, and dural 
extrusions has been minimised as far as 
possible. In many cases the place of forgings 
has been taken by highly stressed light metal 
castings. For deep-drawn metal parts Brett’s 
type drop hammers are employed, with zinc 
dies, which are moulded and cast in the firm’s 
own foundry. The Chambersburg air hammer 





—which is made in this country by the Davy 
and United Engineering Company, Ltd., of 
Sheffield—-was also seen in operation. For 
producing quickly light metal components 
which are not so deeply flanged, rubber 
pressing is freely employed, some of the 
larger hydraulic presses which have been 
developed by John Shaw and Son (Salford), 
Ltd., in collaboration with the Ministry of 
Aircraft Production, having a designed work- 
ing pressure of 5000 tons. Suitable arrange- 
ments are made for sliding the work table 
beneath the rubber cushion attached to the 
platen of the press and removing them, so 
that a further batch can be introduced. For 
shaping the flat components, Wadkin routing 
machines and high-speed drills are used. 
The oxy-acetylene process of welding the 
steel tube members forming the pilot’s cock- 
pit cover is used. Some fine pressings of 
blister windows in “‘ Perspex ”’ were inspected. 
In some of the flat windows a space is 
left between the two plates of “ Perspex ”’ 
and is connected with a silica-gel unit, which 
prevents moisture from collecting and 
fogging the windows when flying at high 
altitudes. A very neat design of retractable 
undercarriage is used for the main landing 
wheels, which are Dunlop tyred, with brakes 
on either side of the wheel hub. A castor 
type tail wheel, with double solid tyres, is 
employed. The legs are of the rubber com- 
pression pattern, which means that they can 
be made by ordinary sub-contractors, and 
the use of large forgings with the big machine 
tools required to machine them is thereby 
avoided. Again, the design adopted is a 
directly scaled-up version of the ‘‘ Moth” 
undercarriage leg, which was successfully 

on the ‘“ Dragonfly” five-seater 
aircraft. A simple form of hydraulic jack 
is used for the retraction of the under- 
carriage, and it is made from plain tube and 
has no specialised valve gear. In general, 
this part of the machine has no high-precision 
tubing or pistons and valves and can be 
made with tolerances of hundredths instead 
of thousandths of an inch. The cowling of 
the engine exhausts may be noted, and the 
stub-wing location of the radiators for the 
oil and coolant has been found to be good 
aerodynamically, and it also permits almost 
any degree of cabin heating without impos- 
ing any extra weight. 








University Education and 
Research in America 


At the meeting of the Executive Committee 
of the Parliamentary and Scientific Committee, 
on April 20th, Sir Ernest Simon made a state- 
ment on research in America. 

He said that he had been in America for three 
months, and had been very deeply impressed 
at the large scale of research work beirig carried 
out over there. ~“He mentioned as an example 
the research unit of the Bell Telephone Com- 
pany with some 5000 to 6000 research workers 
concentrated on the one problem of telephonic 
communication. It was now normal over there 
to get a long-distance connection right across 
the States with less than a minute’s delay. Dr. 
Jewett was in charge of this research organisa- 
tion and also a member of a small association of 
some sixty to seventy leaders of the principal 
industrial laboratories—an organisation which 
seemed to him well worth while. It met perhaps 
six times a year and the members learned a 
very great deal from one another. Americans 
did not seem to him to carry secrecy to the same 
undesirable extent as over here. For instance, 
when Mr. Kaiser initiated his new shipbuilding 
scheme over thirty of his competitors were 
there with stop watches observing results. 

The importance which the Americans paid 
to research work could be judged also from the 
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fact that they paid far higher salaries. Dr. 
Jewett’s salary was 75,000 dollars a year. 
Moreover, in the slump of 1932 most of the big 
American laboratories never cut their research 
expenditure at all. They never allowed their 
valuable research teams to be broken up. The 
United States was now spending some £60 
millions a year on research. What was our 
expenditure here? He doubted if it was 
£4 millions—and the United States’ population 
was only three times greater than ours. In 
other words, per head they were spending five 
times as much on university and industrial 
research. What were the results? Certainly 
America was the leader of the world in hydro- 
carbon research. The world order was now— 
United States first, Germany second, Russia 
third, ourselves fourth. Yet coal was our major 
asset here and we were not doing enough 
about it. 

After the war we must export more “ diffi- 
cult.” things if we were to maintain our world 
trade, and consequently our standards of living 
here. 

He thought action urgently necessary. 
Already Manchester University, with which he 
was concerned, had set up a committee to 
investigate regionally what could be done by the 
university in conjunction with industries such 
as chemical, iron and steel, cotton, &c. He 
mentioned that the university was fortunate in 
that the I.C.I. (Dyestuffs) Research Association 
was in close touch with them, and that the 
chairman of Metropolitan-Vickers research unit, 
Dr. Fleming, was on their Council. They hoped 
to produce a report within the next six months 
on the relations between the university and 
industry. We had to decide what to do and on 
what scale if we were to compete with the 
United States, Russia, Germany, and other 
countries who were taking research more 
seriously than ourselves. 

In America there were several first-rate 
British scientists better paid and more appre- 
ciated there than here. This was a dangerous 
feature, and it would be a sorry day if they 
succeeded in attracting more of our best men 
after the war. 

Sir Ernest suggested that pressure might 
usefully be exerted on the Government to be 
more generous in the matter of university 
grants. If we were to hold our own scientific- 
ally in the post-war world, they must receive 
at least two or three times their present income 
after the war. The only possible sources of 
income were the Government, local industries, 
and private benefactors. In the United States 
industry was in far closer touch with univer- 
sities than here. This was a matter which 
needed to be worked out very carefully, since 
the universities had to decide how and to what 
extent they could accept grants and yet save 
their souls. He did not, however, anticipate 
any real difficulty in this respect. 

Sir Ernest referred to the inquiry which was 
being conducted by the Federation of British 
Industries along the same lines. He hoped that 
the report which the Manchester University 
was producing would interest industrialists in 
this country and would lead to pressure being 
put on the Chancellor of the Exchequer. If 
the Parliamentary and Scientific Committee 
could help in this matter, no organisation would 
be more grateful than Manchester University. 

In a discussion which followed, Professor 
Thomson referred to the immense contribution 
which America was making to the war effort, 
but with regard to its greater extent of research 
he thought a word of caution was necessary. 
There was a tendency to assume that five times 
the expenditure would mean five times the 
research carried out. There might be more 
done, but not all of it was necessarily of real 
use. The law of diminishing returns operated. 
A great deal depended on the number of abso- 
lutely first-class men available. He thought 
that they would remain with us whatever the 
conditions, and would not necessarily be 
tempted abroad by high salaries. In America 
there was sometimes a tendency to dilute the 
first-rate men too much and to place too many 
second-grade men in their charge. He thought 
that Government Departments here were taking 
rather more than their proper share in research 
work. Industry should do more. The under- 


graduate, too, one day wanted a safe job. In 


the depression in England, however, too many 
British firms had turned away their research 
staffs, and this caused a feeling of insecurity. 
It was essential to direct the ablest people into 
research work, since large numbers of second- 
rate individuals ¢ould only be employed use- 
fully if the ablest were in charge. Certainly 
greater security was needed now for research 
workers in this country. 

Mr. Clifford asked how it was proposed to 
measure the talents of research workers, and 
how there was to be an adequate exchange of 
information. He suggested this was well 
organised in America through the technical 
set-up of the professional bodies. Certainly in 
the radio world The Bell Technical Journal was 
their “‘ Bible,” as was also The Journal of the 
U.S.A. Radio Engineers Institution. In America 
the R.C.A. Research building alone was bigger 
than the largest radio factory in this country. 
We had as good men in this country as any- 
where else, yet too often we invented things 
here and then let them be developed in America. 
He mentioned in particular the case of radio 
valves. Certainly security was needed for 
industrial research workers after the war if 
we were to achieve adequate export markets. 

Sir Ernest Simon, replying to some of the 
remarks which had been made, said he did not 
think the absence of enough first-class men need 
necessarily be a bottle-neck. For instance, 
four million houses had to be built in this 
country after the war. What a magnificent 
chance for intelligent mass production. Yet 
unless there was uate research develop- 
ment and stabilisation there would be appalling 
waste. He suggested this ought to be taken 
over by some kind of scientific corporation. If 
we wore p to spend, say, 1 per cent. on 
the turnoyer in this connection (as was the 
normal practice in the United States), we might 
save 25 per cent. of the cost of £50 millions a 
a year. This was not a matter for first-class 
scientists, but for good sound technologists. 
The Ministry of Works was laying useful founda- 
tions and giving active encouragement and 
support to the building research situation, but 
all this was on a very small scale. 

Mr. V. E. Coslett said consideration needed 
to be given to the provision, through the univer- 
sities, of the personnel required in the expan- 
sion of our research laboratories and” applica- 
tion of science generally. The war had shown 
how far behind other countries we had fallen, 
and great efforts were needed now and in the 
post-war period: In 1938-89 there were rather 
more students of medicine and dentistry than 
of science and technology in Britain. The 
problem was even larger than Sir Ernest indi- 
cated, in that we are the centre of a Common- 
wealth still dependent on ‘us to a considerable 
extent for scientific resources. Development 
of India and the Colonies will call for much 
trained man power. 

A subsidiary problem, of particular import- 
ance in the universities, was the training of non- 
scientists in the outlines of science. Our 
administrators, industrial, and commercial 
experts should all know something of the 
method and possibilities of modern science ; 
but at Oxford there were only 618 out of 5023 
undergraduates reading in science and _ tech- 
nology in 1938-39. 

In considering the necessary expansion the 
main point to note was that the majority of our 
scientists now came from the provincial univer- 
sities. Even if the best brains still came from 
Cambridge, the large numbers needed for modern 
developments were trained elsewhere. In 
1938-39 more than one-third of those studying 
science and technology were in ‘provincial 
universities, one-quarter in London, | one- 
seventh each in Cambridge and Scotland, and 
one-twentieth each in Wales and Oxford. The 
majority of these, again, as Sir Lawrence Bragg 
had pointed out, were from secondary (and 
elementary) schools; 64 per cent. of those in 
provincial universities had come from element- 
ary schools; in the older universities the pro- 
portion was much less, but it was noticeable 
that the majority of them read science. This 
preference of the public schools for the 
humanities and against science was well known 
and was well reflected in Higher School Certi- 
ficate figures for subjects taken. 





Large financial provision would therefore be 


necessary in the way of scholarships and grants 
to attract sufficient scientists from the recog- 
nised sources to the universities and technical. 
colleges. The alternative, in the revolutionisi ng 
of our public schools and older universities, was 
too remote to contemplate. The State Bursar 
scheme had shown that good intellectual 
reserves were available in our secondary 
schools. Continuation and extension of this 
scheme might be the best solution to the 
personnel problem. 

The consequent problems in extension of the 
universities and possibly new foundations 
would have to be considered. That should not 
be delayed, since demobilisation would face 11s 
with the very difficult task of absorbing even 
larger: numbers of would-be students than in 
1919-20, and a great number of these would 
inevitably be interested in scientific subjects. 

To put into effect necessary measures in these 
directions, it seemed doubtful if the University 
Grants Committee had the requisite powers or 
constitution. At a later stage attention should 
be given to the type of body best suited to 
initiating developments in university education. 
Rather than being under the Treasury, it might 
be a permanent Commission under, or closely 
connected with, the Board of Education. A 
careful balance between. central contro] and 
local autonomy was needed, and in any case 
such a body must be largely composed of those 
with experience in university teaching and 
administration. 

In relations with industry great care was 
necessary owing to the proper reluctance of 
professors to bind their departments to one 
particular firm or industry. Direct interchange 
of information between scientists in both camps 
was to be encouraged, but the financial link 
should perhaps not be direct. The most diffi- 
cult problem in any | expansion of univer- 
sities was likely to be that of finding the neces- 

staff. The position of university teachers, 
especially outside Oxford and Cambridge, was 
in need of considerable improvement. In the 
majority of cases, apart from professors, their 
was lower than that of a man of equal 

age in secondary school teaching, and much 
less than that of masters in public schools. 
The amenities of university life only partially 
covered the gap. A raising of the financial 
status to the level of the professional prestige 
accorded them was needed to attract recruits 
to university teaching and also to many of 
those who had found other interesting posts as 
a consequence of the war and were disinclined 
to return to academic life. Here, again, the 
initiative of some central body was needed, 
since most universities could not face up to the 
problem on account of the difficulties of finance. 

After further discussion, it was agreed that 
the officers should appoint a sub-committee 
during the Easter recess and report its composi- 
tion on May 4th. Its terms of reference should 
be to consider what further action should be 
taken in the light of Sir Ernest Simon’s memo- 
randum and talk. 








British Standards Instirution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


CODE OF PROTECTION OF STRUCTURES 
AGAINST LIGHTNING 


No. C.P.1—1943. Very little authoritative guid- 
ance onthe subject of lightning protection for build- 
ings is generally available, and special interest there- 
fore attaches to this code, which has just been issued 
by the British Standards Institution. It was 
drafted by a Committee set up at the request of the 
Society for the Protection of Ancient Buildings, but 
the representative nature of the Committee is such 
as to indicate that all types of structures, including 
explosives factories, and other buildings with 
dangerous contents, have been provided for. The 
code is written in concise language, and is followed 
by an appendix giving useful explanatory notes. 
The document is the first of a series of Codes of 
Practice to be issued under the xgis of the Codes of 
Practice Committee for Civil Engineering, Public 
Works and Building, set up under the auspices of 
the Ministry of Works, and it will undoubtedly fill 








a long-felt want. Copies of this Code may be 
obtained at a price of 3s. 6d. post free. 
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Large Forced Circulation 
Boiler* 
(Continued from page 358, April 30th) 
CONTROL 


Boiler Operation,—All boiler operating con- 
trols are brought to a central panel board, which 
carries also all operating meters, draught 
gauges, and valve and damper position 
indicators. 

A pneumatically operated control system 
co-ordinates the operation of the various 
auxiliaries. Primary control of firing rate is 
from steam header pressure. 

The control system applies to all burners in 
the lower zone of the furnace. It is arranged to 
permit firing any one or all three sets of 
pulverised coal burners, or either or both sets 
of oil burners. If desired, both oil and coal 
in combination can be burned, with provision for 
automatie control of all burners or base loading 
one or more sets, while retaining automatic 
control of the others from steam pressure. Pro- 
vision is made also to permit any distribution 
of fuel desired among the various sets of burners 
while under automatic control from steam 
pressure. 

The air for combustion is measured by meter- 
ing separately and totalising the flue gas flow 
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through the two economiser sections. Control 
of air flow is from a totalised measurement of all 
fuel fired, including both coal and oil. The rate 
of air supply is regulated by varying the speed 
of the hydraulic coupling driven forced and 
induced draught fans in parallel with readjust- 
ment of induced draught fan speed, if necessary, 
to maintain constant furnace draught. 

Damper controls are provided in the air 
supply ducts to the main and auxiliary burners. 
When the auxiliary burners are in use at low 
boiler ratings the speed of the forced draught 
fans is controlled from the air pressure require- 
ments of the auxiliary burners and the require- 
ments for the main burners, regulated by means 
of dampers. 

The controls at both forced draught and 
induced draught fan couplings include special 
features to ensure that each fan carries its 
share of the load. 

Safety devices include electrical interlocks 
with the fan motor circuits arranged to close the 
outlet damper on any one fan when the corre- 
sponding fan is shut down or fails. If all fans 
fail, all dampers automatically open. 

Safety check devices sensitive to pressure and 
draught shut off all fuel on failure of either 
forced or induced draught due to motor failure 
or otherwise. 

Load limit devices restrict the maximum 
quantity of fuel that can be fired to the capa- 
cities of the fan equipment actually in service 
for delivering air and withdrawing products of 
combustion. 

Steam Temperature Control.—Control of high- 
pressure steam temperature is obtained by con- 





* Abstract from « paper presénted before the 
American Society of Mechanical ineers, entitled 
“ 1825 Ib. Pressure Topping Unit with Special Reference 
to Forced Circulation Boiler,” by F. 5. Olark, F. H. 
Rosencrants, and W. H. Armacost. 3 


trolling dampers regulating the quantity of flue 
gas passing over the high-pressure convection 
superheater. These dampers are automatically 
controlled in parallel with rate of air flow 
through the boiler unit with automatic readjust- 
ment from a thermostat in the high-pressure 
steam outlet header. By design, full superheat, 
with coal fuel, is available down to a rating of 
480,000 lb. of steam per hour. 

Reheat temperature is automatically limited 
by injection of saturated steam from the 
saturated zone of the cross-over feed heater into 
the steam line leading from the reheater. In 
the event the high-pressure turbine is by- 
passed, the steam temperature to the reheater 
is reduced by spraying water under automatic 
control into the steam line leading to it. 

The temperature of either the high-pressure 
or the reheated steam may be boosted by 
burning the required amount of oil in the upper 
burners under control of manually operated 
devices located on the operating panel. 

Feed Water.—The feed water control regu- 
lates the water level and supply in and to the 
drum. This consists of two control valves, one 
in each feed line actuated by a thermostat and 
by the differential pressure between the drum 
and the superheater outlet. A master excess- 
pressure controller varies the speed of the feed 
pump turbines to maintain a difference in 
pressure across the boiler feed control valves 
sufficient to supply the required amount of 
water. The control also actuates a» by-pass 
valve in the discharge from each feed pump for 
recirculating a portion of the feed water at 
very light loads. 

The boiler feed pumps and drives are designed 
for two pumps in service handling 325,000 Ib. of 
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water each with the drives exhausting to a 
50 lb. per square inch closed heater. This 
requires approximately 1000 H.P. per pump. 
The drives are designed to be capable of carrying 
approximately 2000 H.P. if exhausting to the 
atmosphere. The control for this emergency 
condition functions from a pressure connection 
in the boiler feed pump turbine casing’ to start 
to open a dump valve to the atmosphere when 
the horsepower is something over 1000. This 
control will allow the dump valve to be wide 
open when the turbine horsepower reaches 
approximately 2000, allowing one boiler feed 
pump exhausting to the atmosphere to carry 
practically the entire boiler load. 

In the event of excessive pressure, a Bourdon 
tube connected to the pump discharge operates 
a leak-off valve in the turbine governor oil line 
and reduces the speed, This funetions at about 
100 lb. per square inch in excess of normal 
maximum discharge pressure. A_ second 
Bourdon tube closes an electric circuit and trips 
the overspeed governor in case of complete 
failure of the control equipment. 


OPERATING RECORD 
The turbine generator became available for 





actual operation under load on October 16th. 





Since that date the unit has been in practically 
continuous operation with pressure and load 
gradually increased, although neither the boiler 
nor the turbine at this writing (November 20th) 
has reached full design conditions. At this 
time (November 20th) the unit is carrying 
17,500 kW and operating at a throttle pressure 
of 1725 lb. per square inch. The boiler output 
is 480,000 lb. per hour. It is considered unsafe 
to carry a higher load, because the by-pass 
reducing valve has not proved reliable under 
full automatic control. If the turbine should 
trip out, failure of the reducing valve*to 
operate immediately would cause a loss of load 
by the low-pressure units in the station, with 
the possibility of a complete station shut-down. 
The valve manufacturer is working on this 
installation and this defect should be eliminated 
at an early date. Only one of the two feed- 
water level regulators is in reliable operation, 
and this is also a handicap to full-load, full- 
pressure operation. 

The boiler was available for preliminary 
operation for some time before the turbine, and 
this afforded an opportunity to discover and 
correct defects in the boiler and its auxiliaries 
and to make necessary adjustments by operating 
over a wide range of output, supplying steam to 
the low-pressure turbine generators through the 
reducing valve. The major troubles encoun- 
tered were leaks in auxiliary equipment, such 
as valve bonnets, and carry over from the main 
drum to the dry drum under conditions of high 
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water and high concentration. Modifications 
were made to the drum internals and there has 
been no subsequent difficulty from this source. 

The design of the replacement drum internals 
had its origin in a research programme carried 
on for some years and still continuing in response 
to the more and more rigid demand for cleaner 
and still cleaner steam for service with high- 
pressure turbines. During the period inter- 
vening between the original design of the 
internals and the date of placing the unit in 
service, very definite improvements were deve- 
loped and these were applied to the boiler as 
soon as entirely new internals could be con- 
structed and installed. 

There has been one tube failure. This was a 
pressure failure due to defective tube metal : 
there was no evidence of overheating. A section 
about 5ft. in length was cut out and a replace- 
ment section was welded in. The tube failure 
was a wide, open rupture and the fact that water 
level was maintained in the drum until the 
furnace was partially cooled is a point of 
interest. 

The principal valves in the circulating system 
have ring gasket bonnet joints. It has been 
necessary to replace all of the original oval rings 
with octagonal rings, and since this replacement 
no leaks have been experienced. No major 
leaks have occurred in the boiler or circulating 
system, except a dozen or so of the plugs 
opposite the screen and orifice assemblies at the 
lower furnace wail headers and at the flanges on 
the heads of the circulating pumps. These, 
however, were made tight without reducing 
pressure or capacity. No leaks have occurred 
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on any welded joints and none on the manhole 
covers or the safety valve flanges. 

Some difficulty was experienced with the 
labyrinth packing on one of the three circulating 
pumps, necessitating replacement. During the 
preliminary operation it was found necessary to 
lap in the high-pressure safety valves and the 
water column fittings in order to make them 
tight at full pressure. 


PERFORMANCE 


No official tests have been run. Curves 
(Figs. 5, 6, and 7) show anticipated values of 
the functions plotted and the points recorded 
thereon are values observed in normal operation. 
All readings were taken after several hours’ 
operation at substantially constant load with 
readings taken of all values as nearly simul- 
taneously as possible. All temperature readings 
are by thermocouples, the accuracy of which 
was carefully checked. Fig. 8 shows the 
position of the three sets of dampers used in the 
control of superheat and outlet gas temperature 
as established by observation during actual 
operation. 

The values shown in Fig. 8 should be care- 
fully considered when studying the values of 
superheater outlet temperature, gas and air 
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outlet temperatures from the air heater, draught 
at air heater outlet, and air pressure at air 
heater inlet. A wide range of control is possible 
through manipulation of these dampers. 
Referring to values taken at the 425,000 Ib. 
rating, it will be observed that the upper 
economiser outlet damper, referred to in Fig. 8 
as ‘“‘superheater by-pass”? damper, is 100 per 
cent. open and the lower economiser damper is 
just over 40 per cent. open. To obtain maximum 
superheat the openings would be 0-0 per cent. 
and 100 per cent. respectively. Such a setting 
would result in a temperature substantially 
above the anticipated curve value and incident- 
ally reveals that full superheat is attainable at 
ratings substantially below the rating of 
480,000 Ib. per hour, the lowest rating at which 
full superheat of 960 deg. Fah. was guaranteed. 
This extreme position of damper setting would 
also result in a substantial increase in draught at 
the air heater outlet. It will also be noted that 
at the 425,000lb. rating the air heater air 
by-pass damper is 70 per cent. open. The 
purpose of this is to maintain the outlet gas 
temperature up to approximately 300 deg. Fah. 
and avoid all possibility of corrosion or deposits 
at the cold end of the air heater elements. This 
results in a reduction of air pressure at the air 
heater inlet. A comparison of the gas and air 
temperature ranges between air heater inlet and 
outlet indicates that about 20 per cent. of the 
total air is being by-passed. 

The air pressure observed at air heater inlet 
is substantially less than indicated on the 
curves of anticipated performance. It should 
be stated, however, that, in addition to the 
influence on this value of by-passing air around 
air heater, that the air pressure at the burners 
was predicated on the requirements of the oil- 
burning equipment. Actual operating expe- 


rience does not dictate the desirability of 
utilising the full available pressure when burning 
coal. The fact that somewhat more gas is 
by-passed around the large convection super- 
heater than was allowed for in proportioning 


-| following losses and efficiency :— 


compared with anticipated values shown by the 
curves. 

Many determinations of conductivity of 
steam samples taken simultaneously at entrance 
to the dry drum and from the saturated super- 
heater header have been made. Under con- 
ditions of normal water level and with boiler 
water concentrations corresponding to con- 
ductivity up to 2600 micro-mhos (about 
1300 ppm), the conductivity of a sample at the 
entrance to the dry drum has, in no instance 
measured, exceeded 2-5 micro-mhos with 
normal values about 2-1—both uncorrected 
for dissolved gases. The corresponding values 
in the saturated header have been only slightly 
less, showing that practically all separation 
took place in the main steam drum. By 
deliberately increasing the water level to a 
point 6in. above normal, conductivity values 
at entrance to the dry drum up to 27 micro-mhos 
have been measured with no increase, however, 
in values measured in the saturated header. 
Conductivity of samples from the saturated 
superheater header which had been incom- 
pletely degasified showed values under 
1 micro-mho, corresponding to something under 
0-5 ppm. 

It seems reasonable to presume that had 
external obstructions permitted a more favour- 
able steam take-off from the main drum and 
the installation of drying screens in this drum, 
that equal values of steam quality would have 
been obtained without the dry drum installation. 

The heat balance «constructed for the 
425,000 lb. tating, using observed temperature 
data, CO,, &c., and based on a West Virginia 
coal of 18 per cent. volatile content, shows the 


Per cent. 
Dry gas loss +20 


Hydrogen and moisture loss a ee 3-20 
Moisture in airloss ... ...  ... .... 0-14 
Carbon loss ae ee eee ee 
et ae eee 

Total loss ...... ... 9°50 
Indicated efficiency by diffe rence ... 90-50 


In general, the observed performance reveals 
that the proportions of all elements of the heat 
absorption equipment and also the capacity of 
forced and induced draught fans are on the 
generous side; also, that the range of control 
provided permits regulation of important 
temperature values to the anticipated perform- 
ance with some margin to spare. The period 
of operation has not been long enough to give 
assurance that all operating difficulties have 
been overcome ; but, thus far, troubles which 
have arisen have not been such as to cause 
concern for the future. Time remains the 
essential factor for proving the ultimate merit 
of the installation and time will not be hurried. 








Work of the Central Register 


THE Seventh Report of the Select Committee 
on National Expenditure comprises replies 
from Departments to the recommendations in 
several Reports. We print below the remarks 
of the Treasury on several recommendations 
made in Report No. XVI. 


Recommendation (1).—In the field of engi- 
neering appointments arrangements should be 
made to ensure that academic qualifications 
are not allowed to overshadow the less easily 
assessable, but great practical, value of men 
who have graduated through the workshops 
to management level (paragraph 23 (ii) ). 

Recommendation (2).—For the purpose of 
meeting the shortage of persons of managerial 
capacity the Ministry of Labour should make 
a careful search for persons who might. be 
up-graded above the level of their present 
employment (paragraph 23 (iii) ). 


The Treasury have consulted the Ministry of 
Labour, and understand that the Department 
are fully alive to the importance of the point 
raised by the Committee. 

The Central Register is responsible for dealing 





the induced draught fan accounts in some 
measure for the low value of induced draught as 


with engineers who, whether by academic 


rience of engineering work, are capable of dis. 
charging the duties normally performed by 
professional engineers. About one-third of the 
engineers upon the Central Register are without 
academic qualifications. The Appointments 
Register is responsible for dealing with all other 
engineers above the grade of foreman. Tho 
arrangements made ensure that both Registers 
shall have an opportunity of suggesting indi- 
vidual men for appointment to engineering 
posts for which men from either Register might 
prove suitable. In addition, there are arrange. 
ments for the automatic transfer of the registra- 
tions from the Employment Exchanges to the 
Appointments Register and from the latter to 
the Central Register of persons whose improved 
qualifications justify such transfers. In the 
present circumstances of acute shortage of all 
types of employed persons and in particular of 
those with higher qualifications, especial care 
is taken to avoid the submission for employment 
of persons who are capable of better work than 
that in question and also to suggest whenever 
possible the engagement of persons who appea 
to be qualified for a higher grade of work than 
any they have hitherto performed. The decision 
as to actual engagement rests with the employer 
and not with the Ministry of Labour. The 
Ministry are, however, much concerned with 
the problem of the up-grading of labour and 
through their Labour Supply and National 
Service Departments bring effective pressure 
upon employers of engineering labour to secure 
it. 

Recommendation (3).—A much more vigor- 
ous attempt should be made to secure that 
the Central Register of Aliens is kept up to 
date and to find suitable employment for the 
persons whose names it contains (paragraph 
39). 


The difficult task of finding useful wartime 
employment for aliens in this country who 
possess professional qualifications has received 
constant attention, and much intensive and 
effective work has been done in seeking to dis- 
charge it. The ‘Select Committee refer to the 
fact that, at the period to which their Report 
relates, some 1400 of these persons were 
unemployed. A substantial number of these 
possess scientific and technical qualifications 
which, when possessed by a British subject, 
ensure employment upon war work. The 
obstacles which the Select Committee recognise 
in the way of such employment for these alien 
subjects include an intelligible reluctance on the 
part of many British employers to engage them, 
owing to difficulties of language and un- 
familiarity with British conditions and practice. 
In order to overcome such obstacles special 
arrangements have been made for bringing to 
the notice of selected employers the qualifica- 
tions of individual scientists and technicians 
who are fitted to meet known needs. The Central 
(Technical and Scientific) Register has for some 
time had the same responsibility for submitting 
suitably qualified alien subjects among persons 
suggested by the Register for the consideration 
of employers as in the case of British subjects. 
The matter will continue to be the subject 
of active propaganda among the employers 
concerned. 

The Select Committee refer also to the transfer 
to the Employment Exchanges of some 900 
alien subjects with professional qualifications. 
These are persons with legal, literary, artistic, 
or business qualifications whose special abilities 
are not in demand. They are not needed, or 
indeed as a rule qualified, to undertake work as 
linguists. Their position in many instances is 
that of the many British subjects with manage- 
rial and similar experience to whom, because 
they are not needed in a managerial or similar 
capacity, the Minister of Labour and National 
Service appealed in November, 1942, to under- 
take employment on the factory floor. A 
number of the alien subjects concerned have 
entered such employment, and continued efforts 
will be made to find useful employment for the 
remainder. 

The Select Committee emphasise the need to 
keep the Aliens Register up to date. Here the 
principal difficulty is the failure of some of the 
persons concerned to notify changes of address, 
in spite of requests to do so and the provision 





qualifications or by practical training and expe- 


of franked postcards for the purpose. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Bolivian Metals for the Allies 


In an interesting article upon Bolivian 
economy in wartime The Foreign Commerce Weekly. 
the organ of the United States Department of 
Commerce, states that the réle of Bolivia in the 
present world conflict is that of supplier of strategic 
materials to the Allied nations. Tin, tungsten, 
antimony, lead, copper, zinc, and other metals are 
moving in steadily increasing volume from the high 
Bolivian plateau to the factories and munitions 
plants of the Allies. The most important mineral 
product in Bolivia’s economy is tin. In recent 
years tin has accounted for approximately 75 per 
vent. of the total value of all Bolivia’s exports. 
Bolivian mines are at present the most important 
accessible source of this critical war material. 
Traditionally, the United Kingdom was the prin- 
cipal market for Bolivian tin. During the period 
1936-40 from 87 to 95 per cent. of tin ores and con- 
centrates from Bolivia were shipped to the British 
market. Practically all the remaining tonnage was 
taken by Belgium and the Netherlands, and only 
negligible quantities went direct to the United 
States. This situation was radically changed in 
1940 with the signature of an agreement between 
the Metals Reserve Company and the principal 
Bolivian producers, covering the purchase by the 
United States of 18,000 tons of fine tin annually 
for a period of five years beginning July Ist, 1940. 
In June, 1942, the agreement was revised to provide 
for an increase in the quantity of tin to be supplied 
and the price to be paid for it. The production of 
tungsten in Bolivia has expanded since 1936, 
and in 1941 accounted for approximately 11 per 
cent. of the world’s output. Tungsten is mined 
throughout the Bolivian tin belt, but rarely in 
association with tin ores. In 1941 the Metals 
Reserve Company contracted to purchase all tung- 
sten produced in Bolivia up to a total of 4000 tons 
annually, for a period of three years from July Ist, 
1941. Previously the record annual output was 
3500 metric tons, attained during the first World 
War. Deposits of lead and zinc are widely dis- 
tributed along the Central Andean chain. At the 
end of 1942 separate contracts had been concluded 
between the Metals Reserve Company and _ indi- 
vidual Bolivian producers. The current output is 
believed to constitute only a small fraction of 
Bolivia’s potential production of these metals, and 
there are large known despoits which might be made 
productive under favourable market conditions. 


The Pig Iron Market 


Although the general characteristics of the 
pig iron market do not change to any extent, minor 
movements develop occasionally. Recently there 
has been a change in the position of high-phosphorie 
categories of pig iron. The greater activity of the 
foundry trades has been reflected in an improvement 
in the request for high-phosphoric pig iron, the 
movement being particularly noticeable in the 
quantities passing to the light castings foundries. 
There is no stringency in the supply of high-phos- 
phorie pig iron, but the demand now seems to be 
closer to the production. Supplies, however, are 
sufficiently liberal to absorb a further considerable 
expansion in the demand. More light foundries 
have been put on to work connected with the war, 
chiefly in the direction of producing castings for the 
engineering industry, although only comparatively 
few of them are equipped to produce any but the 
lighter castings. Some of the work undertaken by 
this branch of the industry requires other descrip- 
tions of iron than high-phosphoric, and where this 
is necessary the Control makes the appropriate 
provision. This class of work has led naturally to 
further calls upon, low and medium-phosphoric 
pig iron, hematite, and refined iron. Although the 
production of hematite pig iron in Great Britain 
has been increased, the production is still below 
consumers’ requirements and only in cases in which 
no other description can be used are supplies made 
available. Hopes that were entertained of an 
inerease in the imports of high-grade ore have not 
been fulfilled, and the consuming industries have to 
rely upon the home production. By watching the 
position, however, and maintaining a careful super- 
vision of distribution, the Control is able to ensure 
that the consuming industries get all the material 
they require. It is generally anticipated that the 
demand from the foundries will increase during the 
ensuing few months, but it seems unlikely that any 
greater stringency will develop than has been felt 
in the immediate past in foundry iron. Apart from 
high-grade ore, raw material supplies are satis- 
factory. Recently, there was some irregularity in 
the supply of limestone, but this has been over- 
come, while the production of coke is sufficient to 
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meet the strong demand. There is a heavy demand 
for basic pig iron from the steel works, but most of 
the consumers have accumulated stocks and fresh 
supplies continue to reach them with regularity. 


The Midlands and South Wales 


The consumption of iron and steel is on @ 
scale that is taxing the resources of the Midland iron 
and steel works. The demand for the whole range 
of finished iron and steel products appears to be 
increasing and the production to practically 100 
per cent. is absorbed in the war effort. Munitions, 
armaments, and aircraft makers are important users 
of alloy steel and their requirements are more than 
sufficient to consume the whole production of this 
class of steel, although the output in this country 
is now far greater than at any previous time. The 
demand for plates of all sizes and thicknesses is also 
on a phenomenal scale, and large quantities are 
going to the shipyards. At the same time, the loco- 
motive builders are busy and are asking for large 
quantities, whilst there has been a brisk demand for 
some time for plates from constructional engineers. 
Although the demand includes a fair proportion of 
heavy plates, there has been a sharp request for 
medium and light plates recently. Considerable 
business has also passed in heavy armour plates. 
The call for structural steel has been well main- 
tained and the producing works have a big tonnage 
of orders in hand. Most of the sheet works are 
unable to accept fresh business for the current period 
and some of them have sufficient orders to keep 
them busy well into the third period. There is also 
a pressing demand for colliery steel. The South 
Wales iron and steel industry is engaged at capacity. 
There is a big production of billets, blooms, and 
sheet and tinplate bars, but satisfactory deliveries 
are being made to the consuming works. The sheet 
works are fully employed and are quoting prolonged 
delivery dates. Many of the sheet works are now 
producing considerable quantities of thin plates. 
The tinplate trade has been quiet for some time and 
the recent slight spurt of activity has died down. 
There is practically no export trade and home 
business is quiet. The demand for substitutes has 
declined of late and some makers find it difficult to 
keep their mills running. 


Scotland and the North 


There is an intense pressure at the Scottish 
iron and steel works to maintain and increase pro- 
duction to meet the growing demand of the war- 
time consuming industries. Pressure is severe on 
all finishing departments without exception and 
outputs have reached a very high level. Advantage 
was taken of the Easter holidays at most of the 
works to overhaul machinery, which had been 
operated at full pressure for a long time, and, as a 
result, production has benefited. The demand for 
alloy steel is in excess of the supply, but the situation 
appears to be somewhat easier of late, owing to the 
increased production due to more firms having been 
put on the manufacture of this class of steel. Alloy 
steel is required in increasing quantities as the 
tempo of the production of munitions and arma- 
ments increases, and all the material manufactured 
passes immediately into consumption. The call for 
plates is insistent and large tonnages are passing 
to the shipyards, whilst boiiermakers and wagon 
builders are also taking good quantities and the 
requirements of heavy engineering firms are not 
small. The sheet mills are called upon to assist in 
meeting the demand by producing big quantities 
of light plates and have enough business of this 
description in hand to keep them well employed for 
the remainder of the current period. There is some 
icregularity in the demand for structural steel. 
Judged by normal conditions, the call for heavy 
joists and sections would be considered good, but 
compared with the conditions ruling to-day in other 
departments, the amount of business passing is not 
more than moderate. There is activity, however, 
in the production of light joists and sections, which 
are in steady request. Great activity prevails in 
the Lancashire iron and steel industry, the most 
noticeable feature being the large volume of business 
passing in plates and alloy steel. Practically all the 
Lancashire engineering concerns aré engaged upon 
Government work and their requirements appear to 
be increasing as the year progresses. An important 
volume of business is passing in bars and it is not 
easy to place orders for reasonable delivery for the 
large sizes. Re-rollers also are turning out large 
tonnages of small bars. Great activity prevails at 
the steel works on the North-West Coast, which are 
producing considerable quantities of finished steel, 
almost all of which are required for essential 
purposes. 
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The North-East Coast and Yorkshire 


_ The iron and steel requirements of the war 
p aamye seem hx be mounting daily and the 
pressure for supplies is increasing co’ mdingly. 
All the steel works on the Nertic laos "Cnost' oe 
fully employed and, according to reports, record 
outputs have been achieved, although these reports 
must be taken with some reservation, since, for 
security reasons, no output figures are published. 
The production of semi-finished steel, such as 
blooms, billets, and sheet bars, has been pressed to 
the utmost, but there is still a gap between the 
requirements of the consuming works and the 
supplies. Larger imports may come to hand in the 
near future, but in the meantime the quantities 
reaching this country are much less than a year ago, 
largely because of the difficulty of providing ship- 
ping space for fresh shipments. Supplies to the 
re-rolling industry, however, are maintained and the 
industry is using a considerable quantity of defective 
material, crop ends, and shell steel. The steel works 
are finding the pressure for plates unrelaxed, and it 
seems likely that this will be maintained until the 
end of the war. The demand covers almost all 
descriptions of plates and, although a certain amount 
of standardisation has been effected in ship plates, 
it is felt in some quarters that more could be done 
in this direction. Large tonnages of boiler plates 
also are passing into consumption and the heavy 
engineering section of the industry is a large con- 
sumer of medium and heavy plates. Some relief 
has been experienced recently in the alloy steel 
section, since, although the demand is still at a high 
level, @ number of fresh works have been put to 
the production of this description. Most con- 
structional engineers are busy, but there is a fair 
proportion of firms who would be glad to find addi- 
tional work. The demand is principally for the 
lighter sections, but heavy joists and angles are in 
fair demand. The Yorkshire steel industry is 
operating practically at capacity. Basic steel 
makers have well-filled order books and will be busy 
for the remainder of the present quarter. The acid 
carbon steel section of the industry is almost as 
busy and all available plant is employed. The big 
demand for tools has resulted in large quantities 
of tool steel being taken up. There is a strong 
demand for castings and forgings for Government 
purposes and an active business is passing in wrought 


.| iron. 


Tron and Steel Scrap 


Sufficient scrap seems to be coming or the 
mark23t to meet consumers’ requirements. The 
characteristics of the demand, however, have not 
altered and the demand is still principally for the 
heavier and better-class descriptions. The supply 
position of these is somewhat stringent, but the 
stocks of the poorer kinds have accumulated in 
dealers’ hands and are not easily put into con- 
sumption. In the case of good heavy mild steel 
scrap cut to furnace sizes the demand is active, and 
not only are consumers searching for the material, 
but merchants are also out to obtain all they can 
get and in some cases have difficulty in covering 
their commitmente of this class of scrap. There is 
also a steady business passing in bundled steel 
scrap and hy‘traalically compressed steel shearings. 
Mild steel turnings continue to arise in considerable 
quantities, and here again consumers are seeking 
parcels of the heavier sorts, whilst there is a poor 
demand for the lighter descriptions. The position 
in the case of mixed wrought iron and steel scrap 
for basic steel furnaces has improved during the 

t week or two and this movement seems likely 
to continue. Compressed basic bundles are rather 
dull and dealers complain of the restricted issue of 
truck labels. Large quantities of railing scrap are 
on offer, but these are not readily taken up. A fair 
volume of business is passing in wrought iron and 
steel scrap, and there is a moderate demand for 
heavy cast iron, although many foundries seem to 
have covered their requirements for a fair time 
ahead. First-class machinery metal is not in liberal 
supply and is in active request. Consumers are 
taking up all available parcels of heavy cast iron of 
large pieces and furnace sizes, and the supply seems 
to fall rather short of the demand. There is a strong 
request for good cast iron machinery scrap, although 
the supply position is such that no large quantities 
ate changing hands. The interesting announcement 
was made in the United States recently that arrange- 
ments have been made to obtain scrap from all 
parts of the American hemisphere and that the 
Sovth American countries have become the chief 
source -from which the United States draws scrap. 
Large contracts have been entered into by the 
United States Board of Economic Warfare. 
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Rail and Road 


S.R. Burrer Stop CoLiiston.—The 7.12 a.m. 
steam train from Tunbridge Wells collided with the 
buffer stop of No. 17 platform at Victoria Station on 
Thursday, April 29th. Some passengers on the 
train were injured by flying glass from the windows 
and doors. The collision caused damage to the 
buffer stop woodwork, but there was no derailment, 
and no delay in the train services. 


Tue Drxme Hicaway.—The largest highway 
project now in progress in Kentucky is the improve- 
ment of 28 miles of route 31 W between Louisville 
and Mundfordsville, 75 miles to the south. Its 
major aim is to provide better highways in the 
vieinity of Fort Knox, through which the road 
passes. When the work is complete, this route, 
which is known as the Dixie Highway, will provide 
between 34 and 35 miles of two-lane pavement, 
including the longest dual-lane road in the State. 
Traffic will be separated on much of the road, the 
alignment will be excellent, and only two railway 
crossings will remain in the 75-mile length. 

Nicaracua’s Rarmway ScHEME.—A scheme for 
the construction of a railway across the southern 
end of Nicaragua to the Atlantic coast has been 
proposed, although, according to The Railway 
Gazette, nothing is being done at present. The 
line proposed would run from San Miguelito, on the 
eastern end of Lake Nicaragua, to Monkey Point, 
on the Atlantic, 117 miles, and the connection with 
the Pacific Railway would be by steamer, 90 miles 
across the lake. The only other railways in 
Nicaragua, apart from the Pacific Railway, are 
industrial or plantation lines, such as the Puerto 
Cabeza and Bragman’s Bluff, 85 miles in length, in 
the north-eastern region, and the United Fruit 
Company’s line from El Gallo to Ocotol. 


Kansas Rartway SIGNALLInG.—As a result of 
four accidents on the Kansas City Southern Railroad 
between August, 1941, and May, 1942, all of which 
were made the subject of inquiry by the Interstate 
Commerce Commission, the employees’ unions 
demanded that the railway should be compelled to 
install block signalling over the 800 miles of its main 
lines between Kansas City, Missouri, and Port 
Arthur, Texas, which at present are not so equipped, 
but are worked under the old American train- 
dispatching regulations. The Railway Gazette states 
that the railway resisted this contention, and pro- 
posed instead to install centralised traffic control 
over 37 miles of line between Beaumont, Texas, and 
De Quincy, Louisiana, and automatic block signal- 
ling over 26} miles of line between Joplin and 
MeElhany, Missouri, which are the two busiest 
sections of line at present without block signals. 
As a temporary measure, the Interstate Commerce 
Commission has approved the railway’s proposal, 
and has ordered that the two installations be com- 
pleted not later than July Ist, 1944, leaving the 
major question of the general installation of block 
signalling for a later decision. 


Air and Water 


U.S. ArrcraFr CARRIER.—It is reported that the 
United States aircraft carrier ‘‘ Intrepid” was 
re‘ ently launched from Newport, Virginia. She has 
a displacement of about 25,000 tons and will carry 
over eighty aircraft. Her main armament is sixteen 
5in. guns. 

Heat InsvuLaTInG AND DECKING MATERIALS FOR 
Suirs.— At a recent meeting of the North-East 
Coast, Institution of Engineers and Shipbuilders, 
Dr. Ezer Griffiths, F.R.S., reviewed the progress 
made in the production of modern heat insulating 
and decking materials. Data were given concerning 
a variety of materials, and the influence of density 
on thermal conductivity was considered. The 
settlement of fibrous materials when packed into 
cavity walls was discussed, and an apparatus was 
described which has been specially designed to 
investigate the influence of vibration on the settle- 
ment of such materials. Among the various types 
of materials for decking those of the magnesite, 
bituminous, and rubber latex type were dealt with. 


Exectric Prorutsion.—Replying in the House of 
Commons to a question regarding the adoption of 
electric propulsion in British ships, Mr. A. V. 
Alexander, the First Lord of the Admiralty, said 
in a written reply that the Admiralty was aware 
that propulsion by means of the electric drive had 
been adopted to a rather greater extent in the 
United States of America than in this country. The 
electric drive was, he stated, not acceptable for the 
propulsion of major naval] vessels in view of the 
additional weight and volume of the machinerv 





required, and because it is less efficient than the 
system in use. It was being fitted in a considerable 
number of smaller naval craft in the United States 
of America, but production and fitting-out facilities 
in the U.S.A. were greater than exist in this country. 
It was also used in some submarines, which in any 
case required to be fitted with electric motors. The 
system was being adopted in merchant vessels 
building in United Kingdom shipyards where pro- 
duction can be linked up with fitting-out facilities. 

ATLANTIC Fiicgut Recorps.—News has just been 
released that Captain W. S. May, of the British 
Overseas Airways Corporation, recently made the 
crossing from Newfoundland, a total flight of 2200 
miles, in6h.20 min. He was flying a ‘“‘ Liberator ” 
bomber, carrying the maximum load of 56,000 Ib. 
Although aided by a tail wind sometimes approach- 
ing 100 knots, the flight is noteworthy as it was 
made practically the whole distance in dense cloud 
at 20,000ft. 


Miscellanea 

LEAD FOR SwWEDEN.—Certain lead mines near 
Laisvall, Sweden, which are being opened up by the 
Boliden Company, and a concentrator now under 
construction will begin work about this summer. 
Work on the smelter is also making satisfactory 
progress. With a capacity of 15,000 tons per annum, 
the mining and smelting plant will cover about 
three-quarters of Sweden’s normal requirements. 


Tse May Lecture.—tThe thirty-third annual 
May Lecture of the Institute of Metals will be 
delivered by Professor G. P. Thomson, B.Sc., 
F.R.S., on Wednesday, May 19th, at 6 p.m., entitled 
** Electron Diffraction.”” The lecture will be given 
in the hall of the Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, S.W.1, and 
tickets of admission can be obtained on receipt of a 
stamped and addressed envelope from Mr. G. Shaw 
Scott, M.Sc., 4, Grosvenor Gardens, London, S.W.1. 


Canapa’s SEARCH FOR PETROLEUM.—The opening 
of the Alaska Highway has rendered available vast 
areas of territory hitherto unexplored. Some of 
this land will be prospected for oil this summer by 
geology officials of the Mines and Resources Depart- 
ment. The 1943 survey programme is being 
drafted and it is expected it will be completed soon. 
Main emphasis this year, as in 1942, will be placed 
on strategic minerals necessary to the war effort, 
and on oil. Work which has already been done in 
seeking oil in the North-West now will be extended 
through facilities of the Alaska Highway. 


A SatvaGre ProsLem.—The question of handling 
and transport is a major factor in the recovery of 
“frothy ” scrap, new as well as old. The long haul 
from Winnipeg, Man., to the furnaces where steel 
is made has prevented the Western Steel Products 
Corporation, of Winnipeg, from disposing of light 
black sheet and light and heavy galvanised sheet 
scrap. The company, anxious to see this metal 
helping the war effort, took up the matter with the 
Dominion Director of Salvage. A bulldozer and 
dragline were employed to move the scrap into 
gondola cars, which take it to hydraulic bundling 
presses, from where it goes to the steel mills. 


GLUE AND TIMBER IN Liev oF STEEL.—In one of 
the shipyards controlled by the U.S.A. Navy, the 
authorities wanted to build a recreation saloon for 
the employees. In order not to use steel, arches of 
70ft. span, made of glued laminated wood, have 
been used to support the roof. Rising to a height 
of 28ft. at the centre and giving the building a 
height of 20ft. at the eaves, the ribs were built up 
of inch boards glued with self-bonding casein glue 
and clamped, during glueing, with jin. bolts spaced 
16in. on the curve and 18in. on the straight sections. 
The roof proper is also of laminated construction. 


FEDERATION OF SMALL ENGINEERS.—At a well- 
attended meeting held in the Holborn Restaurant, 
London, W.C.1, on May 3rd, it was decided to form 
a new association to look after the interests of small 
engineers. This body is to be known as the National 
Federation of Small Engineers, and the subscription 
will be £5 5s. per annum. Mr. A. L. Flower, con- 
sulting mechanical engineer, of 23, Dartmouth Park 
Avenue, London, N.W.5, has been appointed 
secretary. Among the objects of the association 
are to ensure that the small firms receive the same 
treatment from Government Departments as the 
larger firms; to negotiate with the Ministries con- 
cerned as to the status of small engineers during 
and after the war; to assist small concerns in 
obtaining the maximum help in finding labour, 
tools, machines, reservation of essential workers, 
&c.; to offer a united front to threats of com- 
pulsory concentration and closing Orders, and to 





assist upon a public hearing of the reasons for 
applications of a compulsory closing Order; to 
appoint a political committee to ensure that 
Members of Parliament are made aware of the 
threats to small: engineers and small traders 
generally ; and to assist the proprietors or directors 
of small engineering concerns in their dealings with 
Government Departments, in the handling of con- 
tracts, labour, fire-watching, insurances, costings, 
and other matters. 


Personal and Business 


Mr. Harry Parsons has been re-elected Chair- 
man of the Southampton Harbour Board. 

Sm Tomas BrocKLEBANK has been elected 
deputy chairman of the Cunard Steam Ship Com. 
pany, Ltd 

Mr. H. Maxwect Rostrron has been appointed 
general manager and engineer of the Liverpool 
Overhead Railway Company. 

Srmr Georrrey SHAKESPEARE and Mr. J. G. 
Baxter have been appointed directors of Associated 
Portland Cement Manufacturers, Ltd., and British 
Portland Cement Manufacturers, Ltd. 

WEARDEN AND GvuUYLEE, Ltd., Sheffield, have 
changed the name of the firm and works to Frank 
Guylee and Son, Ltd., Archer Tool Works, Mill- 
houses, Sheffield, 8. The registered word ** Archer "” 
will be used as a trade brand and will substitute 
most of the existing trade names used for the firm’s 
small tools. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion. 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Czechoslovak Technicians and Scientists 

Wednesday, May 12th.—MecHANICAL AND ELECTRICAL 
ENGINEERING Section: Grosvenor Place, S.W.1. 
““ Czechoslovakia’s Contribution to World’s Indus- 
trial Progress,” J. Bodmer. 5.30 p.m. 

Illuminating Engineering Society 

Tuesday, May 11th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Annual general 
meeting. ‘‘ Light and Vision,” Sir John Parsons. 
4.30 p.m. 








Institute of Chemistry 
Wednesday, May 19th.—Lonpon Section: 30, Russel! 
Square, W.C.1. ‘‘ Recent Advances in Electro- 
Metallurgical Industry,’ Dr. J. W. Cuthbertson. 
6 p.m. 
Institute of Economic Engineering 
Sunday, May 9%h.—Waldorf Hotel, Aldwych, W.C.2. 
** Britain’s Coal Problem,”’ R. C. Smart. 2.30 p.m. 
Institution of Automobile Engineers 
Tuesday, May 11th—4, Hamilton Place, W.). 
* Plastics,” M. D. Curwen. 7 p.m.—Coventry 
CENTRE: Technical College, Coventry. ‘“‘ Post- 
war Motor-cycle Development,” E. Turner. 7 p.m. 
Institution of Civil Engineers 
Saturday, May 8th.—Yorxsurre Assoc.: Hotel 
Metropole, Leeds. Film of ‘‘ Construction of the 
Rainbow Bridge, Niagara.” 2.30 p.m. 


Thursday, May 13th—BrramincHam Assoc.: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Annual General Meeting. ‘‘ New 
Waterloo Bridge,” T. H. P. Veal. 5.30 p.m. 

Institution of Electrical Engineers 

Tuesday, May Iilth.—Wrretess SEcTION: Savoy 

Place, Victoria Embankment, W.C.2. ‘* Factors 


Determining the Choice of Carrier Frequency for 
an Improved Television System,’ B. J. Edwards. 
5.30 p.m. 

Thursday, May 13th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Annual general meeting. ** Standard- 
isation of Motor Dimensions,” H. Marryat. 5.30 p.m. 

Monday, May lith.—S. Miptanp Stupents: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘Some Applications of Optics to 
Engineering,” M. H. Taylor. 7 p.m. 

Monday, May 24th.—Lonpon StupEnts : Savoy Place, 


Victoria Embankment, W.C.2. Annual general 
meeting. 7 p.m. 
Institution of Production Engineers 


Tuesday, May 11th.—BirmMincHamM Grapuates: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ Economy in the Use of Ball and 
Roller Bearings,” R. E. Smith. 7 p.m. 


Manchester Geological and Mining Society 
Monday, May 10th.—Queen’s Chambers, John Dalton 


Street, Manchester. ‘ Product and _ Proceeds,’ 
M. K. Burrows. 3.15 p.m. 
Society of Chemical Industry 


Wednesday, May 12th.—Roap AND BuILDING MATERIALS 
Group: Gas Industry House, 1, Grosvenor Place, 
S.W.1. Annual general meeting. ‘“‘The pH 
Contact of Water and Stone,” F. H. Garner and 
H. E. Williams: 5 p.m. 
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A Seven-Day Journal 


The principle of modernising plants in order to 
gain higher efficiencies was fully recognised by 
the Ministry of Fuel and Power, and approved 
by the Supply Ministries, but an official criterion 
was lacking as to what balance of savings in 
materials and man power would be held to 


A Training Scheme for Engineers 


Iv is announced by the Board of Education 
that, with a view to training engineers for higher 
positions in the industry, opportunities are to 
be afforded to certain employees in mechanical, 
electrical, and production engineering establish- 
ments for specialised intensive training. Those 
who are selected for these courses will receive 
free tuition and will be paid a maintenance 
allowance to cover their expenses. During the 
next few months arrangements have been made 
to begin full-time courses of six months’ duration 
at special centres, if the requisite number of 
students are enrolled. In June courses in 
mechanical engineering will be started at 
Oldham, and in July at Salford, while in August 
another centre will be opened at Bolton. In 
September further schemes of training will be 
started at Barrow-in-Furness, Blackburn, at 
the Manchester School of Technology, and at 
Stockport and Wigan. Electrical engineering 
courses have been arranged to begin in June at 
Liverpool and Oldham, in July at Salford and 
Burnley, and in September at Manchester. A 
course in production engineering will start at 
Southport in September, while similar courses 
are also being arranged in different parts of the 
country. Under these schemes the technical 
personnel, which is to be withdrawn from 
industry at an appropriate level, will be up- 
graded and returned to industry in order to 
replace highly trained technical personnel which 
has been transferred to the Services. The train- 
ing scheme above outlined is open to holders 
of the Ordinary National Certificates in Mech- 
anical or Electrical Engineering, or equivalent 
qualification whose firms select them to undergo 
it. At the end of their courses the trainees will 
take the examination of the Higher National 
Certificate in Mechanical, Electrical or Pro- 
duction Engineering. Those engineering firms 
which desire training for their employees under 
these schemes should make direct arrangements 
with the principals of the technical colleges at 
the centres named, from whom further parti- 
culars may be obtained. 


Sunday Ship Repairing 


A CIRCULAR which has recently been issued 
to Merseyside ship-repairing yards suggests 
that all but really urgent ship-repair work should 
as far as possible be reduced to a minimum on 
Sundays. It is further stated in the circular 
that the hours which have been normally worked 
on ship repairs have for a long time past 
exceeded what is widely regarded as economic 
in the interests of optimum production. The 
hours mentioned which could probably be 
worked as a maximum without loss to pro- 
duction are given as between fifty-six and 
eighty per week. The suggestion put forward, 
therefore, is that Sunday work in the spring 
and summer months should be reduced to 
a minimum and that firms on Merseyside 
should not in future undertake Sunday ship- 
repair work without first ascertaining that it is 
really urgent. In view of this circular a depu- 
tation from the shipbuilding and engineering 
unions waited upon Rear-Admiral J. 8S. M. 
Ritchie, the Flag Officer-in-Charge and the 
North-West Shipyard Controller, in order to 
register their protest against the views put 
forward in the circular. The deputation con- 
sisted of Mr. W. Boston and Mr. W. J. Tudor, 
the Chairman and Secretary of the Confedera- 
tion of Ship Repair Workers, and Mr. T. Collins 
and Mr. H. Rule, the Organiser and District Secre- 
tary of the Amalgamated Engineering Union. 
It was pointed out that until about a fortnight 
ago, when the circular came into effect, ship- 
repairing firms on Merseyside had for three 
and a half years continued to work regularly on 
Sundays. The men through their unions want 
to continue to work on Sundays, particularly 
now the Second Front is nearer. Up tothe time 
the circular came into force the men were 
working an 8}-hour day on Sundays. Their 
times from Monday to Friday were also 83 hours, 


sometimes two hours’ overtime five nights a 
week. These hours often gave a total of eighty- 
five hours a week. We gather that the circular 
has not been issued without a satisfactory 
reason, and the result of the interview of the 
union officials with Rear-Admiral Ritchie will 
be awaited with interest. 


The Late Mr. Charles Herbert 
Birchall 


It is with deep regret that we have to record 
the death of Mr. Charles Herbert Birchall, for 
many years the editor-manager of The Journal 
of Commerce and Shipping Telegraph and the 
governing director of Charles Birchall and Sons, 
Ltd., its publishers and printers. Mr. Birchall 
died at his home, ‘‘ Inveresk,”’ Wellington Road, 
Wallasey, on Sunday, May 9th, at the age of 
seventy-three. He was a Liverpool man and 
throughout his life was associated with Liver- 
pool and Merseyside. He served his appren- 
ticeship to journalism in the office of The 
Liverpool Daily Courier, and at a later date 
joined the firm founded by his father, of which 
he became the governing director. Under his 
able management The Journal of Commerce 
prospered and he introduced many new and 
valuable services for his readers. These included 
the Shipbuilding and Engineering Edition, 
which grew from the earlier Shipbuilding Notes, 
and the Annual Review, which is noteworthy 
for its independent and outstanding articles. 
During recent years the influence of the paper 
has increased and the firm’s printing and pub- 
lishing business has grown. Some time ago, on 
account of health, Mr. Birchall retired from 
active association with the paper, but he re- 
tained his seat on the board and was made 
governing director, a position which he con- 
tinued to hold until his retirement in November, 
1941. “C.H.B.,” as he was known to his staff, 
will Jong be remembered for his services to the 
shipping, shipbuilding, and allied industries, and 
his kindly nature and his leadership endeared 
him to many friends. It is satisfactory to think 
that the Birchall tradition is safe in the hands 
of his two sons, Mr. Charles and Mr. Edward, 
who now ably carry on the business. 


Combustion Appliance Makers’ 
Association 


In his presidential address to the Combustion 
Appliance Makers’ Association (Solid Fuel), on 
May 6th, Mr. William Rennie said that the 
different sections of the Association had been 
actively at work in the year under review. He 
made special reference to the formation of the 
Domestic Appliances Development Group, 
which, he said, had now been joined by all the 
leading makers and many of the smaller makers 
of domestic coal-burning appliances. The 
group is collaborating with the Domestic Fuels’ 
and Appliances Committee, which has been set 
up by the coal producers and the coal distri- 
butors. The British Ironfounders’ Association 
took a leading part in forming the Domestic 
Appliances Development Group, and the work 
of these bodies has thrown much light on the 
problems of domestic heat supply and the post- 
war use and development of such appliances. 
The engineers and technical staffs of the firms 
making coal-burning appliances had helped 
the Ministry of Fuel and Power, and its Regional 
Fuel Efficiency Committees in the industrial 
field. With regard to the coming winter, Mr. 
Rennie said that two conclusions had to be 
faced : first, our coal output would not have 
increased ; and secondly, the scope for further 
economy in the domestic field was limited. 
With the possibility of our having to face 
another severe winter like those of 1940-41 and 
1941-42, it was most important to make 
the most skilful use of our available coal sup- 
plies. On the industrial side two ways -of 


improving efficiency were open, the training of 
operatives, the employment of fuel efficiency 
officers, and the offering of inducements to save 


justify the installation vf new plant. Such a 
criterion would help appliance manufacturers 
to advise their clients and would ensure uni- 
formity of treatment. 


Employment Returns 


THE employment returns, which are now 
published at quarterly intervals by the Ministry 
of Labour and National Service, state that the 
number of men and boys registered at Employ- 
ment Exchanges in Great Britain as wholly 
unemployed at April 12th, 1943 (exclusive of 
21,026 men who had been classified by inter- 
viewing panels as unsuitable for ordinary indus- 
trial employment), was 51,216; those registered 
as on short time or otherwise temporarily 
suspended from work on the understanding that 
they were shortly to return to their former 
employment numbered 753; and those regis- 
tered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 1869. As 
compared with January 18th, the latest date 
for which comparable statistics are available, 
the numbers wholly unemployed showed a 
decrease of 7118 ; those temporarily suspended 
from work showed a decrease of 538, and unem- 
ployed casual workers showed a decrease of 215. 
The corresponding figures for women and girls 
at April 12th, 1943, were 25,553 wholly unem- 
ployed (exclusive of those, numbering 643, who 
had been classified by interviewing panels as 
unsuitable for normal. full-time employment), 
559 temporarily stopped and 141 unemployed 
casual workers. Of the 25,553 wholly unem- 
ployed, 1023 had been classified as unable for 
good cause to transfer to another area. As 
compared with January 18th, the numbers 
wholly unemployed showed a decrease of 9821 ; 
those temporarily stopped showed a decrease 
of 1264, and unemployed casual workers showed 
an increase of 30. Unemployment during the 
quarter under review decreased in all adminis- 
trative regions except in the Midlands and 
Wales areas, where there were some increases. 
The largest decreases were noted in the London 
and South-Eastern, Eastern, North Midlands, 
Northern, and' Scottish Areas. 


Jubilee of the Imperial Institute 


Own the morning of May 10th, 1893, Victoria, 
Queen of England and Empress of India, opened 
the Imperial Institute at South Kensington. 
On Monday last, May 10th, it celebrated its 
jubilee year, during the climax of the most 
bitter war which the British Empire has fought, 
and in the growing consciousness of Empire 
solidarity. The Imperial Institute is engaged 
upon investigations concerning overseas pro- 
ducts, notably those connected with the prose. 
cution of the war. At the time the Imperial 
Institute was founded it was designed to help 
all Governments of the Empire, to realise the 
wealth of the natural resources they had 
inherited, and to develop those resources with 
all the ingenuity which modern science and 
technology could bring to bear on that task. 
That work has been carried on through the 
last fifty years with a singleness of purpose. 
Another side of the work of the Imperial Insti- 
tute has been to make British young people 
conscious of their Empire citizenship. For this 
purpose lantern lectures and cinema films with 
pictorial maps and literature have been pre- 
pared for use in colleges and schools. The 
number of registered borrowers of these films 
rose from 1900 in 1935 to 3500 in 1938, and the 
number is still rising. We join in the messages 
of goodwill which have been received from all 
parts of the Empire and express the hope that 
the work of the Imperial Institute may con- 








with a half-day on Saturday, and, in addition, 


coal, and the improvement of inefficient plants. 


tinue to expand in the coming years. 
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Delaware 


Aqueduct 


No. IX—(Continued from page 364, May 7th) 


HE Delaware aqueduct, after crossing 

beneath the Hudson, continues on the 
same straight south-easterly course for 
15 miles more to reach the West Branch 
reservoir, situated ih the hills of Putnam 
County, forming the watershed of the Croton 
River, which was tapped in 1842 for New 
York City’s first municipal water supply 
system. This watershed now has eighteen 
reservoirs. 

The West Branch reservoir, although com- 
paratively shallow, is capable of impounding 
10,427 million gallons of water. It serves as 
a sedimentation basin and at the same time 
exposes water delivered to it from the 
Delaware aqueduct to the beneficial actions 
of sunlight and contact with circulating air. 
This reservoir has a normal maximum flow 
line 503ft. above the sea ; and any Croton 
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water fed from that reservoir into the 
Delaware aqueduct can reach New York City 
by gravity flow and at an elevation that will 
permit its distribution within the Metropolis 
without pumping. Quite half of the Croton 
water now distributed within New York City 
has to be pumped to a height of 160ft. and 
more to make its distribution possible in the 
higher sections of the community. Water 
reaching the West Branch reservoir by way 
of the Delaware aqueduct can be relied upon 
to supplement water from the surrounding 
watershed, and during local periods of 
reduced precipitation an abundance can be 
assured those communities which for many 
years have depended in part or entirely on 
the Croton watershed for their supply. 

The connection of the Delaware aqueduct 
with the West Branch reservoir also makes it 
possible to deal effectually with hydraulic 
problems that otherwise would entail diffi- 
culties. The flow line at the Rondout 
reservoir is at. El. 840, while the normal 
maximum flow line of the Kensico reservoir 
is at El. 355—a difference in head of 485ft. 


| the by-pass tunnel that underruns the reser- 


chamber at Kensico reservoir, the distance 
between those points would be approximately 
62 miles ; and if the connecting tunnel were 
throughout 13-5ft. in diameter, the inertia 
of that volume of water in motion would be 
tremendous and difficult to control and to 
prevent possibly disastrous surges. As a 
result of shortening the initial lap of the run 
from the Rondout reservoir to 44-6 miles by 
leading the aqueduct tunnel to the West 
Branch reservoir, with its normal elevation at 
503ft., the hydraulic head is lessened to 
337ft. and the volume of water to be con- 
trolled correspondingly much reduced. At 
the West Branch reservoir the flow south- 
ward for 22-4 miles to the Kensico reservoir 
is not only regulated in volume, but greatly 
tempered in its pent-up forces by the 
functioning of the influent and effluent 
chambers placed at the opposite ends of this 
basin in the Croton watershed. 

At the northern end and on the west shore 
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of the West Branch reservoir there are two 
shafts, 320ft. deep and about 50ft. apart on 
centres. These shafts, designated as Shafts 9, 
uptake and downtake, are, in the order 
mentioned, 14ft. and 15ft. in diameter, 
respectively. The uptake shaft will serve 
either to deliver water from the Catskills to 
the West Branch reservoir or, if that reser- 
voir be filled to capacity, to return the moun- 
tain water through the downtake shaft to 


voir for a distance of 12,800ft. This by-pass 
tunnel is 15ft. in inside diameter and links 
Shaft 9, downtake, with the twin shafts at 
the southern end of the West Branch reser- 
voir, where the effluent chamber is under 
construction. Shafts 10, uptake and down- 
take, are located 127ft. apart, are for the 
most part 15ft. in diameter inside their 





If the aqueduct led directly from the effluent 
chamber at Rondout reservoir to the influent 


concrete linings, and are about 437ft. deep. 
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the uptake shaft and delivers water to the 
downtake shaft ; and to the downtake shaft 
water will flow either from the uptake shaft 
or the reservoir, and, if so desired, both from 
the Delaware aqueduct, vid the by-pass 
tunnel and from the West Branch reservoir. 
In any case the flow of the water from the 
distant Rondout reservoir is interrupted by 
the rise up Shaft 9 uptake, which, in effect, 
may function as a surge shaft in the 44-6-mile 
run from the Catskill Mountains. Then there 
is the succeeding brief run in descending 
Shaft 9 downtake and moving through the 
by-pass tunnel to Shaft 10 uptake, where it 
returns to the top of that shaft for discharge 
into the by-pass forebay at El. 469 for con- 
trolled delivery to Shaft 10 downtake after 
chlorination, if necessary. Shaft 10 down- 
take, at its bottom, connects with the next 
long section of the Delaware aqueduct, L5ft. 
in diameter, that extends 22-4 miles nearly 
due south to the Kensico reservoir. To appre- 
ciate just what the influent chamber and the 
effluent chamber at the West Branch reser- 
voir are designed to do, more should be 
known about the structural details of these 
two control stations. 

At Shafts 9 the cone-shaped tops of the 
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uptake and downtake shafts connect with a 
substructure, 46ft. 6in. by 100ft. in plan, 
which is surmounted by a superstructure 
that is 46ft. 6in. by 89ft. in plan. There are 
three waterways leading from Shaft 9 uptake 
to Shaft 9 downtake and three other water- 
ways leading in the opposite direction from 
Shaft 9 uptake to a pool connecting with the 
West Branch reservoir. Each of the six 
waterways will have a 6ft. by 12ft. sluice 
gate, and each gate is designed to limit the 
velocity of flow to about 6ft. per second, and 
the maximum flow of water through the 
influent chamber will be 900 million gallons 
daily. Each gate is equipped for individual 
control and each group of three gates is for 
a separate service. For example, when 
water from the Rondout reservoir is to be 
discharged into the West Branch reservoir, 
the sluice gates between the uptake and the 





The by-pass tunnel connects at its top with 
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the uptake shaft and the West Branch 
reservoir pool are opened. Should it be 
desired to by-pass the West Branch reser- 
voir, then the sluice gates between the 
uptake shaft and the reservoir are closed 
and those between the uptake and the down- 
take shafts are opened. When the latter is 
the case, water from the Catskills rises in 
the uptake shaft, passes directly into the 
downtake shaft, and then travels through the 
West Branch by-pass tunnel to Shafts 10 
for transmission to the Kensico reservoir. 
‘The sluice gates will be operated by hydraulic 
cylinders worked by high-pressure oil pumps. 
Water delivered from the uptake shaft to the 
reservoir enters the latter well below the flow 
line of the reservoir. 

Should overflow occur within the intake 
chamber because of surge in the Rondout to 
West Branch tunnel, stoppage of flow 
through the by-pass tunnel under the reser- 
voir, or because of any error in the handling 
of the sluice gates in the chamber itself, a 
weir is provided by leaving an opening in the 
baffle wall over the sluice gates and between 
the uptake shaft and the reservoir. Should 
such an overflow occur when the water 
surface of the reservoir is below the level of 
the sluiceway floor, then the apron in front 
of the weir will be protected by the depressed 


pool, which, always filled with water, will] . 


cushion the fall of the overflow and avert 
possible damage. A channel leading from the 
outlet pool will carry water from the influent 
chamber to the deeper part of the reservoir. 

With the flow line of the West Branch 
reservoir at its maximum level, El. 503, the 
basin has a possible drawdown of 20ft. With 
the Kensico reservoir at its maximum level 
at El. 355, the difference between the surfaces 
of the two reservoirs is 148ft., and it is this 
abrupt initial drop that has te be controlled 
in discharging water from the West Branch 
reservoir by way of Shaft 10 downtake to 
deliver it into the 22-4-mile tunnel for trans- 
mission to the Kensico reservoir. The 
effluent chamber and Shaft 10 downtake 
have been designed to minimise cascading of 
the water while descending the downtake 
shaft, to control the volume of flow within 
the shaft, to regulate velocities within reason- 
able limit, to provide for the prompt escape 
surfaceward from the downtake shaft of 
entrained air escaping from the falling 
water, and to provide means of dealing with 
surge in the downtake shaft should, the dis- 
charge at the influent chamber at the Kensico 
reservoir be abruptly reduced or stopped. 
The problems involved were in the main 
subjected to extensive research with the aid 
of hydraulic model tests that were made 
at the Worcester Polytechnic Institute, 
Worcester, Mass. Some of the work done 
there was original, owing to the lack of 
precedents. 

The operating range in the flow southward 
from the West Branch reservoir has been set 
at a minimum of slightly less than 200 
million gallons daily and a maximum of 
1100 million gallons daily. The latter figure 
is approximately twice the designed capacity 
of the older Catskill aqueduct. The experi- 
ments at Worcester disclosed that the flow 
could best be controlled by recourse to groups 
of pipes—designated ‘ downpipes ”’—48in. 
in diameter, that could be used in added 
numbers to increase the flow gradually from 
the minimum to a given maximum. In 
addition, two direct connections of somewhat 
greater unit capacity are counted upon to 
bring the ultimate flow to 1100 million 
gallons a day. When the West Branch reser- 
voir is at El. 503 and Kensico reservoir is at 
El. 355, the flow in one downpipe will be at 
the rate of 180 million gallons daily, and each 
additional downpipe will increase the flow 





as it is brought into use at approximately the 
same rate, but with a gradual diminution, 
because the head acting on the downpipes 
will decrease as the number in service in- 
creases. With all ten downpipes in action 
the maximum flow will amount to 930 million 
gallons daily. To obtain a flow of 1100 
million gallons daily through the chamber it 
will be necessary only to add the water 
passing through the two short and direct 
connections provided between the forebay 
and Shaft 10 downtake. The unit size of a 
4ft. diameter for each downpipe was deter- 
mined by the restriction that the maximum 
velocity should not exceed 24ft. per second 
when the West Branch reservoir was at 
El. 503 and the Kensico reservoir had its 
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energy. Tests made with models indicated 
that the velocity of the jets could be reduced 
within the adopted diameter of the stilling 
chamber to about 20ft. a second. The dis- 
charge nozzles of the downpipes are well 
below the flow line of the Kensico reservoir 
and average about 220ft. below the flow 
line of the West Branch reservoir. Therefore 
the nozzles are submerged at all operating 
periods. 

Shaft 10 downtake is 15ft. in inside dia- 
meter down to El. 331-36—#.c., 271-64ft. 
below the maximum flow line of the reservoir. 
From this elevation downward the shaft is 
cone-shaped and at a depth of 26-26ft. 
attains a lined diameter of 45ft., which con- 
tinues downward for 30-6ft., after which, 
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SECTIONS THROUGH SHAFT 10 DOWNTAKE 


flow line below the normal, El. 355. It was 
also essential that the discharge end of each 
downpipe should be constricted so as to 
ensure the downpipe, when in use, being 
completely and continually filled with water. 
This has been achieved by designing four 
bronze nozzles for each discharge pipe, 
the four jets from which impinge upon 
one another. The jets further converge 
upon a central point where they meet the 
jets from other downpipes placed directly 
opposite in the shaft. It is computed that 
under maximum head and minimum flow 
conditions the jets will have a velocity 
approximating 90ft. a second, and the 
purpose in arranging the jets so that they will 
oppose one another is to dissipate destructive 





with a diameter of 40ft., the enlargement 
continues for a further depth of 30ft. and then 
is gradually reduced to 15ft. in a descent of 
12-5ft. From there down to the quarter 


turn, where the shaft connects with the 15ft. 


tunnel leading to the Kensico reservoir, the 
shaft has a diameter of L5ft. 

On the north and south side of Shaft 10 
downtake there has been excavated a separate 
shaft that parallels the downtake shaft, and 
in each of these shafts there will be a group 
of five downpipes that will have their dis- 
charge nozzles on their given side of the 
stilling chamber. Each downpipe will be 
fitted with a 48in. gate valve in the effluent 
chamber, so that any number from one to ten 
of them can be operated. In the centre of the 





Gag iS31l NO ANIGUNL GEUVED MSHOS BWIONIS SZNIGUNL GEUVYAD MAYUDS BIONIC NOs WHEHM UVAOD NIVW 
SdiHS ODYVD USZLSVA YOs SUBUOCH URAIZHM BWILSOA SENIONZ WO AINMVAW GYVONVLS AO A IEWEaSSY 








oa 
os 
a 
Z 
_ 
S 
Z 
ical 
= 
x 
ei 




















(abod aysoddo vas uoydrsosep 407) ® 


LAATA LNVHOUAUAW S.NIVLIAA AOX AXAANIHOVA ONITITAACOUd 











May 14, 1943 





THE ENGINEER 


385 

















effluent chamber will be situated the two 
short and direct connections that will carry 
water from the main forebay and discharge 
into the surge chamber at the top‘of Shaft 10 
downtake. This water will fall directly down 
the shaft and have a sheer drop determined 
by the difference between the flow line of the 
West Branch reservoir and that of the 
Kensico reservoir. Each of these inlets will 
be controlled by a 5ft. by 4-5ft. gate valve. 
The surge chamber will take care of any 
surge induced in the 22-4-mile tunnel by 
the closing of the control outlets at the 
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sluice gate, The main forebay is the imme- 
diate source of all water entering Shaft 10 
downtake, whether from the Delaware aque- 
duct by way of the by-pass tunnel under the 
West Branch reservoir or directly from that 
reservoir, containing both aqueduct water 
and Croton water. 

The stilling chamber of Shaft 10 downtake, 
in addition to dissipating the energy of the 
water, helps to facilitate the escape of 
entrained air carried down by the water 
dropping into the shaft. Because the 
enlarged diameter of the stilling chamber 
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influent chamber at the Kensico reservoir. 
The surge chamber will also be used for the 
chlorination of water leaving the effluent 
chamber: on its way to the Kensico reser- 
voir. 

As shown by an accompanying drawing, 
water rising in Shaft 10 uptake is discharged 
into the by-pass forebay and thén enters the 
main forebay through three ng og each 
of which is controlled by a 6ft. by 12ft. sluice 
gate. Water delivered to the effluent 
chamber from the West Branch reservoir 
reaches the main forebay by four sluiceways, 
each of which is fitted with a 6ft. by 12ft. 





reduces the velocity of the descending flow, 
it is possible for the small air bubbles to rise 
against the falling water and to escape 
through a vent at the top of the shaft. 
Shaft 11 and Shaft 13 along the line of the 
West Branch to Kensico tunnel serve the 
urposes of releasing any air that may still 
Seis trapped. The stilling chamber will 
also function as a supplemental surge 
chamber against any backward or upward 
swing of the water in the 22-4-mile tunnel 
should the normal flow of the water be 
suddenly checked. 
(Zo be continued) 








British Shipbuilding and Marine 
Engineering 


No. II—(Continued from page 366, May 7th) 


I< our first article we dealt with the con- 
struction of standard cargo ships and 
faster cargo vessels now forming part of the 
wartime programme of ship construction 
which were seen in shipbuilding yards at 
various centres during a recent visit arranged 
by the Admiralty and the Department of 
Merchant Shipbuilding. We now pass to the 
equally important work of ensuring an 
adequate supply of main and auxiliary pro- 
pelling machinery for these ships. 

Some of the cargo ships we saw under con- 
struction are propelled by reciprocating steam 
engines of the triple-expansion type, taking 
steam from coal or oil-fired Scotch boilers. 
Before starting on the programme the 
Department of Merchant Shipbuilding called 
together the technical officials of the different 








firms constructing this particular class of 
propelling machinery and arranged for the 
production of a standard design of engine 
which with an increased output would serve 
a wide range of ships. The production of 
engines and boilers has been further increased 
by utilising the services of general engineers 
in the Midlands and elsewhere who had 
special knowledge of engine antl boiler con- 
struction. On the opposite page we reproduce 
some photographs taken in works where 
standard oil engines and geared turbine units 
with modern water-tube boilers are being 
produced. 

Although the British marine oil engine 
industry did not come into being as early as 
some of the larger Continental engine works, 
it was brought rapidly forward by the work of 





pioneer engineers, and to-day marine oil 
engines of the highest class are being turned 
out from many engine works. In one of the 
works we visited we noted that the plant had 
been so developed that all bottlenecks in 
roduction were done away with. One of the 
imiting factors in connection with the rapid 
production of oil engines of large output is the 
making of the main crankshafts, which may 
be of the solid or built-up type. We were 
pleased to note in one of the shops we visited 
large new crankshaft lathes of Niles design, 
which were happily obtained from the 
United States before an embargo was laid 
on the export of heavy machine tools. By 
providing such excellent tools, together with 
large-capacity slotting machines and boring 


| mills, it has been possible to furnish a full 


supply of crankshafts and to deal with press- 
ing crankshaft repairs. In the building of the 
bed-plate and columns castings have been 
done away with to a large extent and 
replaced by fabricated steel construction. 
By the use of skilfully designed jigs the 
welding of these important parts of the engine 
has been rendered more simple and pro- 
duction speeded up, with a gain in weight, 
owing to the lighter and stronger structure. 
It was satisfactory to note that in this works 
not only were engines being turned out for 
all the ships Sideplelot in the firm’s shipyard, 
but engines were being built for ships pro- 
duced in other yards, while spare parts were 
also made for the use of existing installations. 
The smooth flow of work through the shops, 
on liners, jackets, camshafts, fuel and starting 
valves, and the intricate work of produci 
fuel pumps and injection nozzles, design 
to work at the highest injection pressures 
without any oil leak, was noted. 

In an illustration on the opposite page 
we show some standard three-cylinder oil 
engines in course of assembly. The designed 
output of these units is such as to fit them for 
wide use in both cargo ships, special ships, 
and oil tankers. Should faster ships be 
needed, a problem which, we believe, is now 
being energetically faced, the higher powers 
required could still be provided by a three- 
cylinder unit, or by increasing the number of 
cylinders in each unit any desired output 
can be attained. In this particular works 
there seemed to be no lack of labour, as many 
young men and youths are keen to learn this 
interesting branch of marine engineering 
work. 


GEARED TURBINE PROPELLING MACHINERY 


Geared turbine machinery in conjunction 
with oil-fired water-tube boilers of the 
Babcock and Wilcox or Foster Wheeler type 
is also being constructed on a large scale for 
use in the faster cargo ships and oil tankers, 
the construction of which was decided upon 
nearly two years ago. Before setting about 
the design of these geared turbine units 
the Department of Merchant Shipbuilding 
brought together the design specialists of the 
different factories which were to be employed 
on this work, and their experience was 
further extended by bringing into consulta- 
tion such specialists in geared turbine and 
general turbine construction as Parsons 
Marine Steam Turbine Company, Lid., 
and C. A. Parsons and Co., Ltd. In this 
way a. standardised unit of simplified 
design was introduced and is now in 
course of production at several works. We 
show on the opposite page one of the double- 
reduction geared turbine sets approaching 
completion on the test bed. In one works it is 
hopedtoturn out several ofthese power unitsin 
the very short time of two to three weeks each. 
Production has been helped by the fact that 
before the war the works in question built 








turbines for power stations, and is therefore 
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familiar with this special class of work. The 
cutting of gears and pinions was proceeding 
quickly and satisfactorily, and provision was 
being made to install further gear-cutting 
machines, we learned, in order that a bottle- 
neck in this important section of the work 
might be avoided. For gear casings and 
other parts fabricated steel work is replacing 
castings. In the case of these geared turbine 
installations nearly all the auxiliary 
machinery is electrically driven. 


WATER-TUBE BOILER PUANT 


Not less important than the geared turbines 
is the boiler equipment, and in connection 
with this work a remarkable transformation 
had taken place in the shops we visited. 
Before the war marine boiler production in 
these works was almost entirely limited to 
Scotch boilers, and the shops have now been 
turned over to the rapid production of Foster 
Wheeler water-tube boilers of the most 
modern types. In the view reproduced on 
page 384 we show one of the new boiler 
shops. Two types of boilers are illus- 
trated, one with eight burners and one with 
six burners, representing different designed 
outputs. 

In reviewing the development of marine 
boilers during 1942, in our issue of January 
15th, we referred to the Foster Wheeler 
boilers now under construction in different 
parts of the country for the new faster cargo 
liners and ships which are being built for the 
Ministry of War Transport and the fleets of 
private shipping firms. The boilers which we 
recently inspected were of the same general 
design as that reproduced on page 56 of our 
issue of January 15th, except that in the 
boilers we saw there is no air heater and the 
centre space below the pair of boilers is com- 
pletely filled with economiser units. The 
design is similar to that adopted for 
the standard cargo liners in America, 
but Foster Wheeler, Ltd., of Aldwych 
House, London, W.C.2, has introduced 
some modifications in detail in order to 
bring the design closer into line with accepted 
British boiler engineering practice. Some 
details of the boiler design may now be given. 

_ It is of the “2D” type, consisting of a two- 
drum bent tube boiler section with water 
walls, a superheater, and an economiser, 
arranged in pairs. The steam drum and 
water drum are connected by a vertical bank 
of tubes, the three rows nearest the furnace 
being 2in. outside diameter tubes and the 
remaining rows l}in. outside diameter tubes. 
Between the third and the fourth rows of 
tubes a space for the superheater is provided. 
It is of the multi-pass “U” bend element 
type, the l}in. tubes being expanded into 
square headers. The steam enters the inlet 
header at the bottom, passes through the 
loops, and leaves at the top of the outlet 
header, flowing thence to the main steam 
pipe and the desuperheater inlet. The oil 
burners, as will be seen from our engraving, 
are arranged in the front wall of the furnace. 
Baffles are fitted in order to direct the flow 
ofthegasesleavingthefurnace. The gases pass 
over the boiler surface and the superheater in 
the first pass and then down over the tubes 
at the second pass, leaving the boiler at the 
bottom. The gases then flow upward through 
the economiser to the funnel. Reference 
may be made to the water-walled furnace, 
which is of ample size to burn the quantity of 
oil fuel required without excessive heat 
release per cubic foot of volume. The furnace 
is cooled by leading tubes under the furnace 
floor from the water drum to headers at the 
bottom of the rear and side walls. From the 
rear lower wall header the tubes extend up 


header. Steam release tubes lead from this 
header to the steam drum outside the con- 
fines of the combustion chamber. The tubes 
which form the side wall extend from the 
lower side water wall header up the wall and 
into the steam drum, thus forming a roof to 
the combustion chamber. They are closely 
spaced, thereby forming a water-cooled 
enclosure. The only exposed refractories 
are on the front wall, the burner quarls, and 
the floor tube covering. 

The Foster marine economiser, which is 
manufactured by E. Green and Son, Ltd., of 
Wakefield, is of special interest. It is formed 
of U-bend extended surface type elements, 
which are made up of cast iron rings shrunk 
on to 2in. outside diameter tubes. The ends 
of the elements are expanded into inlet or 
outlet connecting headers or return headers. 
Special arrangements for inspection and with- 
drawal for examination are made. The 
water enters the economiser at the top and 
flows downward in parallel streams to the 
outlet header, the countercurrent stream of 
gases passing upwards. From the economiser 
the feed goes directly to the steam drum. 

Some internal and external fittings may 
also be mentioned. In order to supply the 
saturated steam required for the auxiliaries 
a desuperheater is placed in the steam drum 
of each boiler. The function of the desuper- 
heater is to protect the superheater by main- 
taining steam flow through it while providing 
the saturated steam required. Saturated 
steam is never taken direct from the steam 
drum except for the purposes of soot blowing. 
The desuperheating of the steam is accom- 
plished by the transfer of the heat from the 
superheated steam to the water in the steam 
drum as the steam passes through the 
desuperheater coils. Main and auxiliary 
internal feed pipes are fitted and these are 
carried a length of about 80 per cent. of the 
drum, below the normal water level. Each 
feed pipe takes the form of a heavy-gauge 
seamless steel tube, with numerous small 
holes drilled along it in order to introduce 
the feed water into the drum evenly through- 
out its length. The steam drum also con- 
tains a steam drier. Other fittings include a 
self-closing main stop valve and safety valve 
of the Cockburn type for the steam drum and 
the superheater. The feed-water regulator 
is of the Weir “ Robot” pattern, besides 
which there are water level indicators, a low- 
water alarm, and soot blowers fitted in appro- 
priate spaces. As well as the usual valves, 
drains, and vent cocks, provision is made for 
a salinometer, and other mountings include 
a dial type thermometer for superheat tem- 
perature, with additional thermometers for 
funnel, air heater, feed, and economiser 
temperatures. Draught gauges for furnace, 
funnel, and furnace front and fan discharges 
are also provided, while a CO, recorder can 
be fitted to one or more of the boilers as may 
be needed. It will be appreciated by our 
readers that the running and operation of 
such boiler plant operating at a working 
pressure of 450 1b. per square inch and a 
superheated steam temperature of 750 deg. 
Fah., with a boiler efficiency of 87 per cent. 
under working conditions, will call for some- 
thing more than usual attention on the part 
of the engine-room staff. Under the present 
difficult conditions as regards marine engi- 
neering staff, it may be that engineers who 
have only had running experience with 
reciprocating engines and Scotch boilers may 
be appointed from the labour pool to turbine- 
driven ships. For this purpose the boiler- 
makers have prepared an excellent hand- 
book, a copy of which we have seen, which 
gives full details of the boiler design and 
operating instructions, together with draw- 


and mountings which we have referred to 
above. 


LABOUR IN MARINE ENGINEERING SuHops 


In our first article we referred to the difti- 
cult labour position in the shipyards and the 
need for further shipyard labour and the 
increased use of women in shipyards where 
this is possible. In the marine engineering 
works other difficulties present themselves, 
especially in those establishments which 
before the war were operating with under- 
staffed works and offices. 

We were, during our visits, made keenly 
aware of the difficulties caused by the calling 
up for military or naval service of key men 
in the workshops, irrespective of the work 
they were carrying out. Perhaps the per- 
centage of cases is not very high, but never- 
theless much time is wasted by engineering 
administrative staffs in endeavouring to 
keep men or to find replace labour for such 
operations as skilled cranemen in a turbine 
works, where the lifting or lowering of a large 
turbine rotor into the casing is an operation 
of extreme delicacy ; the chemist in charge of 
steel testing ; the radiographer in a works 
making pressure drums, or the gear tester for 
speed reduction gear wheels. The demand for 
engineers possessing degrees in engineering 
for commissions in the R.E.M.E. and for 
other important posts in the defence services 
is understood in this most technical of wars, 
but it would certainly ease the lot of adminis- 
trative staffs in engineering works if the 
demands of the Ministry of Labour and the 
Services could be subordinated to the very 
important task of constructing high-class 
propelling machinery for the ships which are 
needed to transport men and armaments to 
the theatres of war. No doubt this is a matter 
which has had, and is having, the closest 
attention of the Admiralty and the Depart- 
ment of Merchant Shipping, and constant 
touch with the Department should be main- 
tained by all who are concerned in the solu- 
tion of these admittedly difficult probléms. 

From what we have said it will have been 
made abundantly clear that our marine engi- 
neering works are leaving no stone unturned 
in their effort to produce modern propelling 
machinery for the faster cargo-carrying ships 
and oil tankers which form part of our new 
shipbuilding programme. 








Coal Utilisation Research* 


Britain’s Dependence on Coal.—Britain’s 
wealth and industry have been built up largely 
by the maintenance of her sea power and the 
use of her natural resources of coal. We shall not 
be able to retain our world position or to raise 
the standard of life of our people on the scale 
we desire unless we can continue after the war 
to produce and carry, to sell and deliver, goods 
which the world wants to buy. 

Although the mining and distribution of coal 
only engage the services of about 7 per cent. of 
the insured male workers of Great Britain, this 
proportion by no means represents the true 
importance of coal in our national life. Without 
coal we could not support a quarter of our 
present population. Our industries have been 
created on the basis of steam, heat, and power— 
all derived from coal. The health and pro- 
ductivity of our workers depends on our ability 
to mitigate the climate of a northerly latitude 
by extensive use of heat derived from coal. 
Our railways and tramp shipping are largely 
dependent upon coal. 

In a recent address to the Parliamentary and 
Scientific Committee, the Minister of Fuel and 
Power, Major Lloyd George, said: ‘‘ Great 
Britain is a coal country. Not only does almost 
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the whole of our industrial structure depend 
upon it, but the warmth of our houses, the 
cooking of our food, and much of our personal 
well-being. We are only very meagrely 
endowed with oil and water resources, but we 
are fortunate in possessing very large reserves 
of every type of coal—sufficient to enable us 
to have very substantial quantities for export. 
So abundant is coal in this country that in the 
past we have been rather inclined to forget its 
worth and only when faced with a shortage— 
as we have been twice in the last generation— 
has the real worth of coal been brought home to 
us. 

Coal has always been a vital factor in our 
foreign trade. Our exchanges with many parts 
of the world, particularly Scandinavia, Northern 
Europe, the Mediterranean, and South America, 
have been notably facilitated by the fact that 
ships carrying coal to these countries could 
bring back essential merchandise, foodstuffs, 
and industrial raw materials. There has, how- 
ever, been a remarkable reversal in our foreign 
trade in fuels. In 1913 we exported 73,400,118 
tons of coal to the value of £50,727,000 and 
imported 487 million gallons of liquid fuel 
worth £10,856,000. In 1938 our coal exports 
had fallen. to 35,860,908 tons, valued at 
£37,406,000, and our oil imports had risen to 
2640 million gallons, costing £40,718,000. We 
dare not let this state of affairs continue and 
we must look to coal to assist us to put matters 
right. 

Limitations of Our Coal Resources.—It should 
not be forgotten that, despite the vast resources 
of coal which we possess, some of our finest coal 
measures are nearly worked out, and the 
industry is tending as the years go by to mine 
poorer coal, in seams more difficult to reach and 
more expensive to work. We have, on the one 
hand, the problem of maintaining production 
of coal under increasingly difficult conditions, 
and, on the other, of making the fullest use of the 
coal we produce. This memorandum is not, 
however, concerned with the question of coal 
production, but solely with the application of 
science to the better treatment and utilisation 
of coal after it is brought to the surface. 

Personnel Now Engaged in Coal Research in 
Great Britain.—There are at present (admittedly 
under war conditions) not more than some 
hundreds of fully qualified scientists and engi- 
neers engaged in the industry, in Government 
Departments, and at the universities, in all 
forms of research which have a direct bearing on 
the utilisation of coal. The Central Register 
contains the names of 170,000 qualified tech- 
nicians, including scientists and engineers. Even 
if half of these are regarded as having suitable 
qualifications to be engaged in research or engi- 
neering development work, only the smallest 
fraction—probably less than 1 per cent. of the 
available scientific man power of the country— 
is engaged in a problem which is equally vital 
in peace and in war. The proportion of scientists 
engaged in coal research is only a small part of 
the proportion that the number of persons 
employed in coal mining in this country bears 
to the total number of persons employed in every 
category. We are satisfied that a far higher 
proportion of scientists, engineers, and other 
technicians can, and should be, engaged in coal 
research, and we believe that thereby a very 
substantial contribution can be made to the 
solution of the great economic and social 
problems which will face us after the war. 

Advances in Coal Utilisation to Date-—-We do 
not wish to suggest that the technique of coal 
utilisation has remained stationary. The 
Department of Scientific and Industrial Re- 
search, the coal, gas, and electricity industries, 
and other interests have achieved very sub- 
stantial progress. Remarkable advances have 
taken place throughout British industry in con- 
verting the potential energy in coal to useful 
account. ‘The coal required to produce a unit 
of electricity has been halved within a genera- 
tion. Similar reductions have taken place in 
the production of steel, cement, bricks, and other 
commodities in the manufacture of which coal 

plays an essential part. The efficiency of 
steam generation and of its subsequent utilisa- 
tion in process work in the textile, foodstuffs, 
and other industries has considerably advanced 
in the past twenty years. It has been estimated 





that, whereas in 1913 only 15 per cent. of the 
potential energy in coal was turned to useful 
account while 85 per cent. was wasted, by 1938 
the useful recovery of energy had doubled and 


reached 30 per cent. It would not, of course, 
be right to suggest that the whole of the balance 
of 70 per cent., representing 150,000,000 tons 
a year, is, to all intents and purposes, wasted ; 
but we are satisfied that there is a very great 
scope for improvement, especially in view of the 
fact that there are now industrial installations 
working with an overall efficiency exceeding 
60 per cent. The Fuel Efficiency Campaign 
which has been undertaken by the Ministry of 
Fuel and Power should undoubtedly have 
results of permanent benefit to all branches of 
British industry, provided steps are taken to 
ensure that the lessons learned continue to be 
applied and developed. We are satisfied, how- 
ever, that such improvement cannot come solely 
from the methods which have proved efficacious 
in the past. 

Public Utilities and Coal.—The public 
utilities—water, gas, and electricity—and the 
railway companies all depend upon coal. The 
growth of the electrical industry has created a 
market of inestimable value for utilisation of 
low-grade coal, but boiler plant development is 
being retarded by difficulties encountered when 
coal is burned at the high ratings required in 
super power stations. We are advised that this 
has proved a serious matter during the present 
war and that steps are being taken by the 
British Coal Utilisation Research Association, 
in co-operation with the Central Electricity 
Board, to promote research to overcome the 
trouble. We believe that such research can 
lower the cost of électrical generation, which 
will greatly help British industry. Similarly, 
the Gas Research Board, by more advanced 
studies of the processing of coal, will no doubt 
make important improvements in the gas 
industry. 

Industry and Coal.—Even greater possibilities 
lie open in the ferrous and non-ferrous metal- 
lurgical industries, in clay working, calcining, 
glass manufacture, and in heavy engineering. 
All these vitally important industries use high- 
temperature furnaces, kilns, or ovens. These 
operate at low efficiency, and—apart from the 
very costly electric high-frequency furnaces— 
cannot offer the flexibility and accuracy of 
control needed for making the fine products 
called for by the home and export trades. There 
is almost unlimited scope for research in deve- 
loping better coal, coke, and gas-fired furnaces 
for all these purposes. We understand that 
research is being actively pursued in these fields, 
but we cannot feel satisfied that the work is 
being conducted on a scale adequate to ensure a 
sufficiently rapid rate of progress. 

Coal in the Home.—Turning from industry to 
the domestic market, we see immense scope for 
research in improving the standards of “‘ climate 
control” in our homes, offices, and factories. 
About one-third of the coal raised in Great 
Britain is used directly or indirectly for domestic 
purposes, principally for heating, hot water 
supply, and cooking. The domestic operations 
involved absorb a great part of the time of the 
women of this country. Few things would help 
more to liberate women for employment con- 
tributing to the wealth of the nation and to 
increase their leisure and health than a whole- 
sale reduction in the labour involved in domestic 
operations requiring the use of heat. It is, how- 
ever, important that such improvements should 
not involve an increase in the weekly household 
budget of the poorer families. 

The keen interest taken by women’s organisa- 
tions in all matters affecting domestic heating 
and cooking equipment is evidence of the 
importance which should be attached to this 
branch of coal research. We have in mind, of 
course, the simultaneous improvement of equip- 
ment for using, not only coal, but also electricity 
and gas. Research should be accompained by a 
systematic study of the contributions which 
each of these forms of energy can and should 
make to domestic heating requirements. This 
is a matter which requires co-operation between 
the three industries, and we look to the present 
and future Ministers of Fuel and Power to 
foster such developments. 





Abatement of Smoke Nuisance.—Another 


aspect of coal utilisation development is the 
problem of smoke, which has existed since coal 
was first used and which will only be ended 
when coal is utilised with the greater efficiency 
attainable by employment of existing scientific 
knowledge and modern techniques. 

_ The Royal Commission on the Coal Industry 
(1925), under the chairmanship of the present 
Viscount Samuel, stated in its report (page 
122) :— 

“The burning of coal in its raw state not 
only prevents the recovery of any of the 
derivatives that could be obtained by suit- 
able pretreatment, but leads to the pollution 
of the atmosphere by the discharge of pro- 
ducts of combustion, a result detrimental in 
many ways to the public interest.” 


The seriousness of the problem is not open 
to dispute. It adversely affects individual 
health, urban amenity, and agricultural effi- 
ciency. Damage to and corrosion of stonework, 
metals, fabrics, and other forms of property is 
extensive and entails considerable and con- 
tinuous expense in maintenance and replace- 
ment. 

It is the improper combustion of raw coal 
which gives rise to the smoke nuisance. To-day, 
raw coal may be regarded as virtually a smoke- 
less fuel, provided it is burned under correct 
conditions in suitable appliances. Even for 
domestic purposes raw bituminous coal could 
in the near future be burned practically without 
smoke. It is obviously important that the 
smoke nuisance should not be perpetuated by 
failure to use the most modern methods in 
post-war building and industrial re-equipment. 

Coal and Transport.—Coal must also help 
to ensure the efficiency of our road transport - 
industry. We must expect higher prices for 
imported liquid fuels in the future. Yet coal 
could, if necessary, supply all our transport needs 
both by the producer gas vehicle and the steam 
wagon. These important lines of development 
must be actively fostered. As recently pointed 
out by the Minister of War Transport, they 
need much research. The necessary facilities 
have had to be denied them in wartime owing 
to shortage of man power and material. This 
deficiency must be made good as rapidly as 
possible. 

Other Fuels Derivable from Coal.—Low- 
temperature carbonisation, hydrogenation, and 
the Fischer-Tropsch process, the underground 
gasification of coal, complete gasification under 
pressure, and various other processes by which 
liquid and gaseous fuels can be derived from 
coal are among the questions which should be 
re-examined, and, where possible, developed 
and improved by research. Some of these pro- 
cesses may be uneconomic. If so, it is most 
important that the country should know how 
the matter stands. 

Coal Preparation.—Efficient utilisation of 
coal must take into account the differences in 
its quality and properties. Increase of pro- 
duction by mechanical mining is almost certain 
to lead to an increase in the amount of dirt 
brought out with the coal. Cleaning of coal, its 
preparation, and its separation into marketable 
components is therefore a progressively 
important factor. We recommend research 
both into the fundamentals of coal cleaning and 
preparation and the economics of such matters 
as centralised coal cleaning. Side by side with 
investigations into coal cleaning and prepara- 
tion there should be a thorough study of the 
utilisation of coal seams of high ash content. 
It is most important to maintain a balance 
between the consumption of our better and our 
worse seams, so that future generations shall 
not find themselves left only with poor qualities, 
since there are some processes for which very 
high-quality coal is almost indispensable. A 
method of encouraging the use of low-grade 
coal which should be carefully considered lies 
in the possibility of turning to account the 
mineral constituents of coal ash. In some 
instances valuable metals, such as vanadium, 
occur in this ash, and may, under favourable 
circumstances, be worth extracting. 

Export of Coal-using Machinery.—We wish 
also to emphasise that if this country can, by 
research, produce entirely new types of 





machinery and equipment for utilisation of 
coal with far higher efficiency than hitherto 





388 


THE ENGINEER 


May 14, 1943 











contemplated, we shall not only cheapen costs 
of industrial production for ourselves, but also 
create a demand for such machines in al] indus- 
trial countries. Our export trade will thus 
benefit doubly, first by the lower cost of pro- 
duction of our own goods and secondly by 
creating a market for the machinery itself. 
Coal as a Source of Chemicals, d&:c.—The main 
function of coal as a factor in our national life 
for centuries past has been to supply energy, 
but it may now to an increasing extent be 
ed as a raw material, from which valuable 
chemicals can be extracted. We shall refer to 
the transformation which has taken place in the 
treatment of crude oil in the United States as 
a result of research. There is no reason why 
the same should not be done in the case of coal. 
We in this country were the pioneers of coal tar 
chemistry, and it is vital to regain the lead we 
have lost. The chemical treatment of coal 
must be attacked with all the resources of pure 
science and engineering skill. Every branch of 
chemical industry in Great Britain is entitled 
to look to coal to supply its raw material and 
intermediates. Fertilisers for agriculture, dye- 
stuffs and chemicals, plastics, synthetic rubber, 
soaps, lubricants and, perhaps most important 
of all, liquid fuels, and especially high-octane 
spirit for aviation can and should be produced 
from coal. 
The magnificent achievements of the oil 
industry must not blind us to the fact that the 
world’s reserves of oil are even more limited 
than those of coal. It is therefore to our coal 
that we would do well to turn increasingly to 
provide liquid fuels for transport in the air, on 


referred to the catastrophic change in our 


in dealing with this serious situation. 


British Expenditure on Coal Research—We| kinds of coal. 
have endeavoured to estimate the magnitude|had several hundred years’ more coal con- 
of the present research effort directed to the| sumption here, reserves of particular kinds of 
utilisation of coal. In the broadest sense every | eal and of coal readily accessible might be of a 
investigation into the production and use of very different order of magnitude. 
gas and electricity and of chemical products} depths might have to be reached before we 
derived from coal can be regarded as coal} could get some of the coal, and he suggested 
utilisation research. To take all expenditure|that we ought to be ready when the time came. 
How Our Industrial Coal Research Could be 
loped.—As regards industrial research, we 


under these heads into account would, however, 


be to cast the net too wide. It is difficult in| Jeye 
the absence of published statistics to sub-|hold the view that although good progress is 
divide expenditure, and the following estimates being made, this very fact justifies a demand for 
a very large expansion. We have been assured 
_ It has recently been announced that the coal by the experts whose advice we have sought 
industry, with _the assistance of the Depart- that many times the present number of scientific 
ment of Scientific and Industrial Research, is] workers can ultimately be absorbed and use- 
to spend £1,000,000 in the next five years (i.¢., fully employed in valuable creative work in 
£200,000 a year) on co-operative research by | ¢oaj research. More than half could be assigned 
the British Coal Utilisation Research Associa-|to the fundamental task of producing liquid 
tion. There is further an expenditure on coal| fyelg and chemicals from coal. 
research by many private industrial firms} ¢ould undertake the development of improved 


must therefore be regarded as very tentative, 


spend sums on research connected with the 
use of coal which, in the aggregate, probably do 
not exceed £25,000 per annum. 

U.S.A. Expenditure on Petroleum Research.— 
The American petroleum industry employed 
in 1938 5033 research workers and spent the 
equivalent of more than £6,000,000 per annum. 
This compares with a figure of 145 workers and 
an expenditure of less than £200,000 in 1920. 
This thirty-fold expansion of petroleum research 
compares with some five-fold increase of coal 
research in Great Britain in the same period. 
Even since the war petroleum research in 
America has continued to expand. At the 
present time the American petroleum industry 
not only produces the bulk of the United 
Nations’ supply of high-octane spirit for. the 
Allied air forces, as well as large quantities of 
motor spirit, lubricants and fuel oils, but also a 
great range of vitally important chemical 
products, including raw materials for synthetic 
rubber, for plastics, and also fertilisers and 
agents for parasite control which have been of 
such importance to agriculture throughout 
the world. The treatment of crude oil has been 
completely transformed in the past twenty years 
by the application of scientific research on an 
unprecedented scale. Allowing for what has 
already been achieved we are confident that as 
much and more can be done for British coal if 
the promising work which the industry has 
initiated is developed with equal boldness and 
foresight. 





heating the soil and animal houses, and for pro. 
ducing steam, for cleansing and disinfection 
should be devised and developed. We envisage 
a complete power station supplying electricity, 
but devoted exclusively to research into elec. 
trical generation. We would welcome, too, an 
investigation into the possibilities of district 
heating. The potentialities of gas grids should 
also be fully investigated in actual practice, ang 
many other outstanding problems of the gas 
industry are of such a kind as to require 
exploratory plants on a large scale. A useful 
beginning has been made in this field, despite 
the limitations of war, but.far more can usefully 
be undertaken. 

These are a few examples of installations 
which should be conceived as research projects, 
but built and operated in closest contact with 
the industries concerned. 

On the domestic side we want to see the 
smoke-reducing coal fire, the provision of 
increasing supplies of smokeless fuels and con. 
tinuous-burning cookers, which eliminate the 
labour of daily lighting and cleaning. Gas and 
electric cookers can be greatly improved. Hot 
water should be supplied universally in all 
houses and flats, and this involves cheaper and 
more efficient appliances than in the past. 
Coupled with research and development, there 
should be demonstration and test houses built 
in collaboration with local authorities, private 
builders, and architects. Everything that can 
be done to increase the’ amenities of domestic 


RECOMMENDATIONS 


2 : Importance of National Coal Survey.—Our 
the road, and at sea. We have a serious! recommendations refer to work which should be 
responsibility to the next generation to ensure} done by the Government and by industry. The 
marae eri - ob agers i a, ” } ganas main investigation which must be undertaken 
ae ee ee cere oe Soe od ne OW whlch! by the Government is the rapid completion of a 
While erty cS aaeeeianae” ved agg sa ane survey of our actual and potential sources of 
: Rae A ries 3 ‘are eg! & f at earn Shas energy and carbon compounds. Such work is 
investigations into the use of coal as & raw! already in the competent hands of the Fuel 
material for production of liquid fuels and| Research Board, and we recommend that the 
chemicals are eee are oy t in this present national coal survey should be extended 
country, we Sr, however, compelled to express it, include all sources of energy and carbon 
our conviction that far more must be done to compounds—petroleum, lignite, peat, wood, and 
meet even pyr Ame sae: a ~ * age 8 charcoal—in addition to coal, and that the work 
hs, 0 Emaar Magara nies © Have BTeacy | should be speeded up in every possible way. 
: 2 As Major Lloyd George recently told our Com- 
balance of trade in the import and export of mittee, it is vitally important that we should 
fuels, and we believe that there is no time to lose |), ow in much greater detail than we do to-day 
what are our workable reserves of the various 
He had been told that while we 


The remainder 


amounting in the aggregate perhaps to another | methods of releasing and utilising the energy in 


£200,000 a year. 
The electrical industry 


organisation. 


The Government spends directly about 
£100,000 a year through the Fuel Research 
Board, mainly on the national survey of coal 


resources. 


Finally, the iron and steel and other industries 


spends at least 
£1,000,000 a year on research, exclusive of radio 
and telecommunications. Of this, £80,000 is 
spent through the B.E.A.I.R.A., the central 
research organisation of the industry. Virtually 
the whole of this expenditure should be regarded 
as electrical rather than coal research. 

We understand that prior to the war the gas 
industry was spending about £400,000 a year 
on research and development connected with 
manufacture and utilisation of gas and by- 
products. The Gas Research Board is now 
established as a State-aided industrial research 


coal. Transport by sea, by road and rail, and 
in the air should all be investigated and full- 
scale trials and demonstrations undertaken. 


modern engineering science to establish what 


to see pulverised coal-fired locomotives running 
to try out the possibilities of this important 
system of combustion. Steam wagons, pro- 
ducer gas lorries, coal gas and methane cars 
should all be actively developed and tested. 
Experimental furnaces embodying new prin- 
ciples of combustion heat transfer should be 
installed in co-operation with the various coal- 
using industries. Large and small boilers should 
be erected to try out every new discovery that 
fundamental research into combustion is bound 





to produce. Modern methods for employing 
coal for fixed and mobile farm machinery, for 


We would like, for example, to see a coal-fired 
merchant ship built with all the refinements of 


coal can do as against oil. We would like also 


lighting, heating, cooking, and hot water supply 
must be done, and we believe that great 
advances can be made without increasing the 
cost of these services providing always that 
research is properly applied. 

We have been glad to learn in this connection 
that there are Study Committees at work in the 
Post-war Building Directorate of the Ministry 
of Works which are examining these questions. 
In particular, the Heating and Ventilating 
Reconstruction Committee, under Professor Sir 
Alfred Egerton, will, we understand, shortly 
issue @ report on the requirements which should 
be met in post-war housing. Committees of 
the coal, gas, and electrical industries are 
inquiring into the means by which such require- 
ments can be satisfied. We have no doubt that 
these investigations will disclose the need for 
much research. 

Cost of Proposed Research Programme.—A 
programme of research so extensive and urgent 
will cost a great deal of money. The employ- 
ment of a scientist or engineer, engaged on pro- 
ductive research, involves on the average a total 
expenditure for salaries for himself and assist- 
ance and for plant and equipment of about 
£1000 per annum. For every 1000 scientists 
employed on coal research it will therefore be 
necessary to provide an annual income of 
£1,000,000 a vear. It is impossible to say how 
far the expansion of coal utilisation research 
should be carried, but we certainly envisage the 
employment of several thousand qualified 
research workers and an expenditure, therefore, 
running into several million pounds per annum. 
Large though this amount is as compared with 
present expenditure, it is by no means excessive, 
having regard to the total national expenditure 
on coal and products derived from coal. The 
average cost of coal delivered to domestic and 
industrial consumers in 1938 was about 30s. per 
ton, making a total of some £360,000,000 per 
annum. If the subsequent cost of processing 
and treatment for the production of energy and 
of chemical compounds of various kinds is taken 
into account, @ total national expenditure of at 
least £750,000,000 per annum is involved. Such 
an immense turnover justifies research expendi- 
ture on a very large scale indeed. 

In assessing the value of research we wish to 
emphasise one fact often overlooked, namely, 
that the results of research are cumulative. 
We have said that the present efficiency of coal 
utilisation is 30 per cent. If this can be improved 
at the rate of 1 per cent. per annum it will 
reach a level of 45 per cent. in fifteen years. In 
the first year we shall save one-thirtieth of our 
expenditure—say, £10,000,000. In the second 
year this will be nearly doubled, until at the 
fifteenth year we shall be saving at the rate of 
£100,000,000 a year. If we add the value of new 





industries based on research—and we have 
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every reason to hope that new industries as 
important as rayon and plastics can be brought 
into existence—we can expect to double this 
figure and add no less than £200,000,000 a year 
to the national income. This may well represent 
a forty or fifty-fold return on the research 
expenditure we propose, and it is well known 
that ratios of this order are by no means 
uncommon in industrial experience. Since the 
whole nation will benefit by the results of coal 
utilisation research, the work should be 
generously subsidised by the Government. We 
urge, however, that it should be vigorously 
pursued by the coal industry and other branches 
of fuel and power industries themselves. Our 
reason for recommending this is that we want 
to see the results of research effectively and 
rapidly applied in practice, being confident that 
this aim can best be realised if research is 
carried out by industry through its own 
research organisations. It is, of course, essential 
to secure the interest and support of the 
universities 4nd the co-operation of the Govern- 
ment’s Fuel Research Board. Generous grants 
should be given to encourage fundamental 
research in all fields which can be expected to 
yield new theories and new techniques which 
can help the study of coal. These grants should 
come through the central industrial research 
organisations to ensure close contact between 
the academic and the applied workers. It is 
also desirable that research programmes should 
be properly co-ordinated so that there may be 
no overlapping. In this connection it is noted 
that the Department of Scientific and Industrial 
Research has recently set up under the chair- 
manship of Sir Harold Hartley a Standing Con- 
sultation Conference of organisations concerned 
with fuel research, one of the responsibilities of 
which will be to ensure that overlapping in 
research does not occur and that subjects best 
suited to a particular industry are allocated to it. 
Demobilisation of Technicians and Coal 
Research.—Financial help alone will not suffice, 
for there will undoubtedly be new developments 
requiring to be fostered in their early stages by 
Government action. We have in mind particu- 
larly new processes connected with production 
of liquid fuels and valuable chemical materials 
from coal. We are of opinion that action should 
be taken here without delay. We cannot afford 
to wait until after the war to prepare the neces- 
sary organisation. We attach, for example, the 
greatest importance to ensuring that a sufficient 
proportion of the chemists, physicists, and engi- 
neers now employed by the Service Depart- 
ments, and who will not be required after the 
war, should be guided into coal research and 
maintained there with adequate remuneration 
and security in preference to other lines of 
investigation less vital to the nation. Planning 
on such lines is essential in connection with the 
demobilisation of scientists and technicians. 
Industries to Submit Proposale.—Expenditure 
at the full rate which should ultimately be 
reached cannot be efficiently incurred forthwith, 
as it will take time to build up the necessary 
organisation. We urge, however, that no time 
should be lost in making.a start. The coal, gas, 
and electrical industries should be called upon 
forthwith to submit proposals for the rapid 
expansion of all the various research organisa- 
tions. Such schemes should be generously 
subsidised by the Government. 
Conclusion.—The proposals contained in the 
present report are of the highest importance to 
the country. Our very life as an industrial 
nation depends upon maintaining supplies of 
energy and raw materials for manufacturing 
processes. Our climate obliges us to use 
immense quantities of fuel to warm our homes 
and places of work. There is no possible means 
by which we can offset the falling productivity 
of our mines except by increasing the value and 
efficient use of the coal we are able to produce. 
New industries must be created to secure us 
against unemployment, both general and 


regional. New life must be given to our export 
trade. All these vital objectives demand coal 
research on a scale never before contemplated 
in this or any other country. Coal research is 
an investment which will repay this country 
handsomely. 





Education and Training for 
Engineers* 
CRAFTSMEN AND FOREMEN 


THERE is general agreement on the need for 
measures which will lead to improvement in the 
status cf the craftsman. To this end the follow- 
ing recommendations are made :— 


(a) That more care should be exercised in the 
selection of entrants to craft training courses. 
This should be the responsibility of panels 
representing wider interests and experience than 
those of the employer alone. 

(6) That there should be a probationary 
period for all craft apprentices, during which 
provision would be made for transfer to more 
suitable employment where necessary. 

(c) That the apprenticeship should commence 
with a period in a special apprentice workshop, 
where the elements of the craft would be 
acquired under the guidance of experienced 
instructors. Where possible, these workshops 
should be a part of the industrial organisation, 
but co-operation of the local technical colleges 
will be necessary where this is impracticable. 

(d) That subsequent practical training should 
be organised and that definite responsibility for 
the training course should be accepted by each 
employer. 

(e) That part-time day release should be 
granted for general education and for vocational 
instruction. 

(f) That the combination of workshop and 
classroom instruction should be organised on 
nationally recognised lines and that a Craftsman 
Certificate be instituted. 

(g) That subsequent part-time courses should 
be provided leading to certification for foreman- 
ship. 

(hk) That the school-leaving age should be 
raised and that the full-time education received 
up to this age and the part-time education 
received subsequently should both be planned 
on as broad a basis as possible. Thus every 
facility would be afforded for development, not 
only in the craft or trade, but also in the best 
use of leisure, and transfer to other types of 
work would be simplified for the man who so 
desires. 


StupDENT APPRENTICES 


This title is intended to cover those whose 
practical training and technical education are 
combined on a part-time basis, who will become 
draughtsmen, designers, &c., and may attain 
some of the highest executive positions. 

It is recommended :— 


(a) That organised schemes of practical 
training should be instituted, or participated in, 
by all employers of student apprentices and that 
recognised national standards should be 
established. 

(b) That part-time day release for study, both 
general and technical, should be compulsory, 
and that this release should not be for less than 
one full day per week. 

(ce) That attention to technical matters at 
the expense of the study of broad scientific 
principles should not be permitted in the early 
stages of the course. 

(d) That some part-time evening instruction 
should also be available, but that this should 
not be made compulsory. 

(e) That the present schemes of Ordinary and 
Higher National Certificates should be con- 
tinued and developed and should form an 
integral part of student apprenticeship. 

(f) That consideration should be given to 
making teaching in technical schools, institutes, 
and colleges more attractive as a profession. 

(g) That the facilities which are available for 
technical teachers to return to industry for 
short periods, to renew their industrial expe- 
rience, should be extended. 

(hk) That technical teachers should receiv 
instruction in the art of teaching. 





* Short abstract from a Memorandum entitled 
‘“* Education and Training for Engineers "’ issued by the 
Institution of Electrical Engineers. Only the recom- 





mendations are printed. These recommendations are 
fully discussed on other pages of the Memorandum, 


UNIVERSITY TRAINEES 
It is recommended :— 


(a) That full-time university courses should 
be made available to anyone who has the ability 
to obtain full benefit from them. There must 
be no financial barrier to entry. Schemes 
similar to the present State b scheme 
should be implemented after the war, provision 
being made for increased transfer from National 
Certificate to university courses. 

(6) That university engineering schools should 
cease to treat all students as potential high- 
grade scientific or technical workers. Those 
who are not should receive instruction in 
economics, law, and social science in place of 
the more advanced technical instruction. It is 
the duty of the university to equip men for 
leadership and not merely to impart advanced 
technical and scientific knowledge. 

(c) That university engineering students 
should devote part of the two shorter vacation 
periods to tutorial classes and part of the longer 
vacation period to the acquisition of practical 
experience. 

(d) That a period of the order of one year 
should be spent in gaining experience of industry 
before proceeding from school to the university. 

(e) That all university engineering graduates 
should be given a course of practical training 
of a broad character. 


** PosT-ADVANCED ” STUDENTS 


The professional engineer must acquire 
specialised knowledge of the branch of engi- 
neering in which he is engaged, and the uni- 
versity graduate must acquire practical expe- 
rience before he is able to apply his academic 
knowledge usefully. 

It is recommended :— 


(a) That post-graduate work at universities 
should be further developed. 

(b) That ‘* post-advanced ”’ courses of lectures 
by recognised authorities should be provided 
locally, on specialised branches of engineering 
practice. 

(c) That technical colleges should extend the 
provision of ‘‘ post-advanced ”’ courses in such 
subjects as economics, workshop organisation 
and management, industrial management, 
business practice. These and similar subjects 
should be studiéd when the student is sufficiently 
mature to appreciate them and is likely to be 
able to make use of them. This is particularly 
important in the training of men who have been 
selected as potential executives. Such men 
should also be afforded opportunities of acquir- 
ing experience in administration. 








Distilling Apparatus for 
Lifeboat Service 


On Tuesday, May 11th, a demonstration of 
life-saving appliances, including distilling appa- 
ratus for producing drinkable water from sea 
water, was made in H.M.S. “ Chrysanthemum.”’ 
It is now known that three types of distilling 
apparatus have been produced. One of these 
has been developed by the Department of 
Scientific and Industrial Research on behalf 
of the Ministry of War Transport, another by 
the Admiralty, and a third commercially by the 
Ministry of War Transport. The apparatus was 
inspected by Admiral Sir Martin Dunbar- 
Nasmith, V.C., and Mr. Noel Baker, the Parlia- 
mentary Secretary of the Ministry of War 
Transport. With regard to the commercial type 
of distilling plant, it was stated by Mr. Baker 
that close upon 1000 had been completed and 
had been issued to some 200 ships. Other 
ships will be supplied with these plants as soon 
as possible. This particular design is capable, 
we are informed, of producing about half a 
gallon of fresh water each half-hour. Thus, on a 
fourteen days’ voyage a ten-hour working day 
would produce about 70 gallons of drinking 
water, which is about double the minimum . 
amount of water usually carried in a fourteen- 
person lifeboat. These plants are designed to 
utilise either seco or solid fuels, such as coal 
and wood. her development work is, we 


understand, taking place in order to obtain the 





highest efficiency from these plants. 
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COAL UTILISATION. RESEARCH 


THE report by a Committee of the Parlia- 
mentary and Scientific Committee on Coal 
Utilisation Research, which we reprint on 
page 386, is an admirable example of the 
potency of a popular word. Call something 
“Research,” employ thousands of people 
on it, and expend millions of pounds sterling, 
‘and you have set your feet on the path of 
industrial salvation. Do the same thing, but 
employ fewer people, expend fewer millions, 
and do not call it “ Research,” and in 
the popular opinion you are heading for 
destruction. The Report reflects this view. 
Its authors are convinced that if this 


386] cent.—in other words, in no more than 


at a thousand pounds a year each (out 
of which assistance and equipment are to 
be paid for), such progress will be made 
that at the end of fifteen years we shall be 
saving coal at the rate of one hundred million 
pounds sterling per annum. 

Whilst the Committee does not appear to 
be quite as well informed about what has 
been accomplished in the economisation of 
fuels by industrial inventions and develop- 
ments as it might have been, yet it is con- 
strained to admit that “ remarkable advances 
have taken place throughout British industry 
in converting the potential energy in coal to 
useful account.” It accepts the estimate 
that, whereas in 1913 only 15 per cent. of the 
potential energy in coal was realised, by 1938 
the recovery of energy had reached 30 per 


twenty-five years the recovery of energy had 
been doubled. This fine record has been made 
in great part by engineers themselves by 
what may be called ordinary industrial 
means. That is to say, by the employment of 
a limited number of selected men and such 
expenditure on experiments as the purchasers 
of plant and equipment were prepared to 
stand. That a great multiplication of 
scientists and an outlay of many millions of 
pounds would lead to greatly accelerated 
economies is not self-evident as the Com- 
mittee appears to believe. In the industries 
of which we can speak with knowledge the 
search for improvement is already continuous. 
We may take as two examples out of many the 
advances made in the steam plants of power 
stations and the constant effort to increase 
the efficiency of internal combustion engines. 
The Committee recommends that “ Trans- 
port by sea, by road and rail, and in the air 
should all be investigated and full-scale trials 
and demonstrations undertaken.” That 
reads oddly to engineers who are aware of 
the fact that every new design of plant is a 
full-scale experiment and that endless tests 
of new methods, or new developments of old 
methods, for saving coal and its derivatives 
are being constantly made in all branches of 
transport. The Committee selects as specific 
examples “a coal-fired merchant ship fitted 
with all the refinements of modern engineer- 
ing science ”’ and “ pulverised coal-fired loco- 
motives.” It has apparently not been 
informed that a number of ships are already 
equipped with stokers, water-tube boilers, 
superheaters, and all the appropriate features 
of power stations. Neither is it aware that 
powdered fuel firing of locomotives is no new 
thing, but has been the subject of extensive 
experiments in this country and in others. 

It is not desired for a moment to 
suggest that further means of recover- 
ing from coal a greater percentage of 
its energy do not exist. But that the 
multiplication of research workers and the 
expenditure of bagfuls of money will lead 
rapidly to that consummation is, to say the 
least, doubtful. Asa means of finding employ- 

ment for the vast numbers of young scientists 
who are visualised by reformers, coal research 

may be as good as others, but that mere 

numbers and mere expenditure will lead to 

results with such rapidity as the Committee 

visualises is open to the gravest doubt. 

Experience shows that the greatest technical 

advances spring from the work of a few indi- 

viduals of exceptional ability. Such men are 


“ scientists ’’ doing routine “ re. 
searches.” It is the old question of quality 
versus quantity. One new Faraday would be 
worth ten thousand uninspired researchers, 


mediocre 


, 


The Training of Craftsmen and Engineers 


AS a result of the issue, last Wednesday, by 
the Institution of Electrical Engineers of a 
memorandum on “ Education and Training 
for Engineers,’ composed by its Education 
Sub-Committee of its Post-war Planning Com- 
mittee, it now becomes possible to compare 
the views on this subject of the three major 
engineering institutions. For some months 
ago there was issued by the Institution of Civil 
Engineers a memorandum with a similar title, 
whilst last February the Institution of Mech- 
anical Engineers held a very well-attended 
meeting to discuss the same subject, at which 
many interesting views were put forward and 
from which the conclusion could be drawn 
that its members were substantially in agree- 
ment on a number of proposals. We reprint 
on another page the recommendations of the 
Institution of Electrical Engineers, and those 
who recall the suggestions of its sister insti- 
tutions will see that all three are thinking 
along parallel and sometimes identical lines. 
Particularly is this agreement noticeable in 
stressing the need to ease the path of aspiring 
and gifted students towards a university 
career, whatever their financial circumstances, 
and upon the desirability of sandwiching 
between school and university training for 
engineers a period of not less than one year 
in the works to ensure that the occupation 
chosen will indeed prove congenial and to gain 
at the same time experience that will be 
invaluable for the theoretical studies soon 
to be undertaken. Additionally all three 
institutions favour part-time day courses to 
take the place of evening classes for appren- 
tices. 

It may be recalled that the discussion at 
the “ Mechanicals” was almost entirely 
devoted to the education of engineers and 
those who were likely to take executive posts 
of one kind or another. But Dr. Fisher 
struck a note of warning in relation to our 
method, or lack of method, of training for 
craftsmanship. In the present memorandum 
that subject is given the importance that is its 
due, and a definite proposal is put forward 
both for improving instruction in craftsman- 
ship and for making its attraction comparable 
with that of non-manual employment. ‘‘ One 
step which would have far-reaching effects 
in this direction would be the introduction of a 
Craftsman’s Certificate sponsored by the 
Board of Education, acting for the local 
education authorities.’ Something of the 
kind has already been tried, and with 
success, we believe, at Coventry. It is 
further suggested that the system of 
training apprentices in craftsmanship should 
be modelled on the Continental method 
of instruction for the first two years 
in special apprentice workshops, followed 
by introduction into the works proper, as a 
preferable alternative to present somewhat 
haphazard means of instruction. Both these 
proposals have had advocates for many 
years. One of the recommendations which 
will be of particular interest to those who, like 
ourselves, have pleaded these many years for 
a broadening of the scope of technical educa- 
tion is that, relating to student apprentices, 








country engages several thousand “‘scientists” 


many times more valuable than a mass of 
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evening technical instruction by. part-time 
day instruction, with evenings devoted under 
careful guidance to independent study and 
“the fostering of wider interests.” It is a 
proposal which, if it is practicable, evades 
the difficulty of finding time in a crowded 
technical curriculum for subjects only dis- 
tantly connected with engineering. One 
further recommendation demands attention. 
The memorandum draws a distinction be- 
tween “two vitally important needs in 
industry which the universities should best 
be able to satisfy. The one is for men capable 
of interpreting scientific methods of analysis 
to the problems which arise in each stage of 
technical development. . The other is for 
men who combine, with a good foundation 
of scientific and technical knowledge, the 
personal qualities and the power of leader- 
ship specially necessary on the productive 
and administrative side of industrial organisa- 
tion.” It is a distinction that we do not 
remember to have seen so clearly drawn 
before, and it leads almost inevitably to the 
conclusion that “the engineering schools 
must cease to treat all students as if they were 
destined for high-grade scientific or technical 
work.... These men should be allowed to 
replace the more advanced stages of mathe- 
matics and applied science by studies in such 
subjects as economics, law, and social science. 
All would be better for a broader scientific 
attitude, less specialisation, and a good know- 
ledge of the English language.” 

It may reasonably be expected, in view of 
the general agreement amongst the institu- 
tions on a number of points, that certain 
changes will be made in the immediate post- 
war period in our system of training engineers. 
The Government, too, is known to have 
under discussion, if not under active prepara- 
tion, a new Education Bill that is likely to 
have a direct or indirect influence on the 
development of technical education. Yet, 
however improved our system of education 
may become as a result of the intensive 
thought now being devoted to the subject, 
the results in the end will depend as much on 
the quality of the teaching as upon the 
system employed. The memorandum of 
the Institution of Electrical Engineers has 
sections dealing with the training of teachers 
that deserve particular attention. To quote 
from it: ‘Too strong emphasis cannot be 
laid upon the fact that ‘to teach’ and ‘to 
impart facts’ are not synonymous terms.” 








Obituary 
H. M. GIBB 


Ir is with deep regret that we have to 
record the death of Mr. H. M. Gibb, M. Inst. 
C.E., at Edinburgh, on April 29th. Mr. Gibb 
was the eldest son of the late Mr. Hugh Gibb, 
for many years schoolmaster at Dundonald. 
He received his education at Dundonald 
School and Kilmarnock Academy. Entering 
the office of the late Mr. John Sturrock, jun., 
civil engineer, Kilmarnock, he spent a 
pupilage of four years, during which time he 
was associated with the design of several 
water supply and sewerage schemes in the 
county. On completion of his pupilage he 
entered the firm of Babtie and Bonn, 


Glasgow, with whom he gained valuable 
experience and incidentally worked with 
Mr. Bonn on early designs for the Sydney 





Mr. Gibb continued his technical studies 
at the Technical College, Glasgow, and joined 
the firm of Findlays, constructional engi- 
neers. In 1910 he was appointed to the 
C.P.R., and during five years in Canada he 
carried out a large amount of important work 
for the C.P.R., his principal contribution 
being the Brook’s aqueduct, on which he was 
resident engineer. In 1915 he returned to 
England and joined the Royal Artillery, from 
which he transferred to the Royal Engineers, 
serving in Mesopotamia and India with dis- 
tinction, and eventually retiring in 1922 
with the rank of major. Returning to 
England, he joined the firm of Balfour, 
Beatty and Co., Ltd., in the year 1923, and 
within a year was back in India reporting on a 





hydro-electric scheme in the Madras Presi- 
dency, which was eventually constructed by 
the firm from his designs. 

It was, however, in the hydro-electric 
development of Scotland that Mr. Gibb made 
his greatest contribution to his profession. 
He was responsible for the design of the 
Grampian hydro-electric scheme, which was 
completed last year. It is to be regretted 
that Mr. Gibb did not live to write a paper on 
this great work, as it would have been a 
valuable contribution to the Institution of 
Civil Engineers, of which he was a full 
member. The scheme itself, however, pro- 
vides many monuments to his memory and 
testifies to his ability and vision as one of the 





most able civil engineers of his day. 








Letters to 


RAILWAY PROBLEMS 


Srr,—My attention has been called to the 
article which appeared in your issue of March 
19th, 1943, and in which you stated: “It isa 
remarkable fact that the freight car has not 
progressed equally with the passenger vehicle.” 
I submit that there is really a very simple 
explanation for that unfortunate state of 
affairs, and with your permission I would like 
briefly to set forth the explanation, which falls 
into two parts. 

In the first part, the railway companies have 
suffered, as I understand it, by being compelled 
to work their business under the restrictions of 
Victorian legislation. Otherwise, they would 
surely not have continued the peculiar practice 
of charging the private owners, whose wagons 
carry the mineral traffic of this country, a 
freight rate per ton of load, ignoring the gross 
weight of the wagon and the load combined. 
For example, if one sends goods by passenger 
train or by parcel post, the freight charge is 
based on the gross weight of the container and 
its contents, with the result that the sender, 
naturally desiring to save money in his carriage 
charges, takes care to keep the weight of the 
container to & minimum, whereas under the 
peculiar system still employed by the railway 
companies for mineral traffic, the freighter only 
has to pay for the actual weight of coal carried, 
regardless of the tare weight of the wagon in 
which it is carried. There is a regulation that 
the tare weights of new wagons must be kept 
within a certain limit, but that does not alter 
the case which I am setting forth. 

The obvious result of this is that that financial 
inducement which is so essential where progress 
is to be made is absent, because freighters will 
contend that there is no particular point in 
buying modern wagons when the whole of the 
advantage in the saving of tare weights, &c., 
goes into the pockets of the railway companies. 
When the question was raised before the Coal 
Commission some years ago as to whether some 
of the advantages would be given to the owners, 
the railway representatives gave an emphatic 
ea abe 

In contrast with this, the enormous progress 
made in road-borne traffic is due,in my opinion, 
to the fact that the manufacturers of road 
vehicles have, within very wide limits, been 
given a free hand to make progress and be con- 
stantly bringing out improvements. In reduc- 
ing their tare weights and increasing the pay 
load, they have offered that inducement to 
those who use road vehicles to scrap their old 
lorries and purchase the latest thing, and so 





Harbour bridge. 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





is well known probably that the Great Western 
is the only company that has so far seen fit to 
offer any inducement. They give a rebate to 
the South Wales coalowners who will wagon 
their coal in wagons of 20 tons capacity, and 
there is no doubt it has been a very excellent 
inducement for the South Wales people to use 
20-tonners where such wagons suited: their 
particular traffic. 

This brings me to Part 2, in answer to the 
suggestion made in your article that we might 
consider wagons in this country with a capacity 
of 50 tons for mineral traffic and 30 tons for 
ordinary goods vehicles. I am only dealing for 
the moment with the business in which I happen 
to be engaged, namely, mineral wagons, and 
therefore will confine my remarks to that type. 
The suggestion of these large wagons has fre- 
quently been put forward, and it has, of course, 
a superficial attraction, but when one digs into 
the problem, the following points arise :— 

(a) Putting on one side for a moment the 
terrific financial cost of scrapping the existing 
loading and unloading facilities, sidings, weigh- 
bridges, &c., we are up against the cast iron fact 
that the vast majority of works receiving coal 
are laid out in such a way that it is a practical 
impossibility—short of scrapping the lot in 
most cases—to make them suitable for the 
handling of 50-ton wagons. 

(6) Then when we come to coal required for 
domestic purposes, purchased by thousands of 
coal merchant distributors, unless the wagons 
are to be used as storages upon wheels at their 
destinations, the coal would have to be un- 
loaded into bunkers, and here it is obvious that 
the cost of unloading and loading up again, 
plus depreciation of the coal owing to breakages, 
&c., is prohibitive. ; 

(c) It can be argued, of course, that for heavy 
shipments or supplies for large gas and elec- 
trical undertakings, the loads could be dealt 
with without delay, but that raises immediately 
another problem for the colliery companies, 
and one which I have discussed with colliery 
owners on many occasions. Their trade in 
most cases demands a ubiquitous wagon. The 
screens have to be kept working, loading the 
wagons, which are often then pushed into 
sidings and when required some may have to 
go to a dock for shipment, some to a small 
merchant at a roadside station, and some to 
works which can only handle wagons with a 
9ft. wheelbase. Hence the demand for a 
ubiquitous wagon which can answer any of the 
above-mentioned purposes without delay. 

Having the above-mentioned points in mind, 
the question naturally arose as to what is the 





continual progress has been brought about. It 





maximum pay-load of coal which could be 
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placed in a ubiquitous wagon within the limits 
of the standard 9ft. wheelbase plus standard 
length, width, and height, and with a simple 
standard design of hand brake rigging, and we 
found that to be 14 tons. A large number of 
wagons of this type and capacity have already 
been built by private builders for the private 
owners, and I feel certain that if suitable induce- 
ment could be offered by the railway companies 
to those freighters who are able and willing to 
use such vehicles, we should see a much more 
rapid. progress and the elimination of so much 
obsolete stock still in existence. 

Incidentally, I have calculated roughly that 
some 20,000,000 tons of unnecessary dead- 
weight now hauled annually in the coal traffic 
of this country might ultimately be saved, owing 
to the enormous improvement in the ratio of 
pay-load to deadweight. 

Duncan Battey, M.I. Mech. E., 
Chairman and Managing Director. 
Charles Roberts and Co., Ltd., 
Horbury Junction, near Wakefield, 
May 4th. 


“TIME AND THE PRODUCTION OF 
MECHANISMS ” 
Sir,—I have read with considerable interest 


your article on ‘‘ Time and the Production of 
Mechanisms ”’ in your issue of April 30th, par- 


ticularly the paragraphs dealing with aircraft } 


development. It is true that in the past it has 
taken several years to introduce @ new type of 
aeroplane into production from its first incep- 
tion on the drawing board, but the examples 
which your correspondent has quoted are not 
strictly correct. 

Your correspondent states that the ‘ Spit- 
fire’ was developed* from a Schneider Trophy 
design, and while it is true that the experience 
gained by “‘ Supermarines ”’ in the designing and 
building of the racing seaplanes, which won the 
Trophy outright for Great Britain, had its influ- 
ence on subsequent designs, the “ Spitfire ’’ is 
in no sense a direct development of the “ Super- 
marine” ‘‘§.6B.” Rather, it could be called 
a direct descendant. Prior to the “ Spitfire,” 
Mitchell designed a low-wing monoplane 
fighter known as the “ F.7/30.’’ This had a 
fixed spatted undercarriage and was designed 
to carry four guns. It was not quite up to 
expectations in performance, and the “ Spit- 
fire’? was then designed to the same specifica- 
tion as the ‘“ Hurricane.’”’ The Air Ministry 
wrote this specification in 1934 round a proto- 
type design, which had been started by Hawkers 
as a private venture in 1933. 

The influence of previous designs is very 
obvious in both aeroplanes. Just as the 
‘* Spitfire ” is the grandchild of the Schneider 
Trophy seaplane, so the ‘‘ Hurricane’ carries 
the hallmark of the Sopwith-Hawker line of 
fighters, among which have been such famous 
machines as the Sopwith “ Pup,” ‘‘ Camel,” 
‘"Triplane,” “ Snipe,” and ‘‘ Dragon,” and the 
Hawker ‘‘ Woodcock ” and “ Fury.” In fact, 
the ‘‘ Hurricane ” was originally known as the 
‘“‘Fury Monoplane.” The “ Spitfire’ has the 
higher speed, the ‘“‘ Hurricane” is an easy 
production job, and is probably the most 
versatile aeroplane ever designed. 

By 1939 the “‘ Hurricane ”’ was in service in 
adequate numbers for the defence of this 
country. They were the only British mono- 
plane fighters to go to France, and it was the 
“* Hurricane ” which in 1940 played by far the 
major part in the Battle of Britain, since at that 
time there were many more “ Hurricane ” 
squadrons than “ Spitfire ’’ squadrons. It is the 
‘* Hurricane ”’ rather than the “‘ Spitfire,’’ there- 





* The word used by our ae I was “ derived,” 
and Mr. Lloyd speaks below of the “Spitfire” as the 


ea of the Schneider Trophy seaplane.—Ep. 
HE E. 4 


fore, that can claim, in your correspondent’s 
words, to have saved this country from inva- 
sion in 1940—that is, if either aeroplane has 
any claim at all compared to the men who 
fought in them. 

It was this success of the “ Hurricane ” and 
the need for large quantities of fighters in the 
shortest possible time- that delayed the intro- 
duction of the “‘ Typhoon,” the design of which 
was started in 1937. In 1940 the country could 
not afford te lose the man-hours required to 
change over to a new type, and: instead the 
“ Hurricane’ orders were iricreased. The 
“Typhoon” has now been in operational 
service for over a year (they were first mentioned 
officially after the Dieppe raid), and your corre- 
spondent is considerably out in his estimate of 
seven years for its development to the quantity 
production stage. 

It is clear that any aeroplane that starts life 
with an engine which is undeveloped is certain 
to take longer to bring into production. The 
original prototypes must, to some extent, be 
used as engine test beds; the necessary flight 
tests, ground running, subsequent adjustments, 
and modifications occupy much valuable time. 
There, is no reason in wartime why the intro- 
duction of a new type of aeroplane, powered by 
an engine or engines in an advanced stage of 
development, should take anything like the 
four years mentioned by your correspondent. 

F. H. M. Lioyp. 
Hawker Aircraft, Ltd., 
Kingston-on-Thames, Surrey, 
May 5th. 


PROFIT AND PATRIOTISM 


S1tr,—At the “‘ Maudslay ”’ meeting, reported 
in your pages of this day, reference was made 
to the long-standing relations between the 
Royal Navy and the marine engineering 
industry, which have had such a great influence 
on British shipbuilding. This is a happy 
instance of patriotism combined with profit, as 
a motive for technical development. If the 
public could only realise how the nation as a 
whole has benefited from this combination, we 
might look forward to steady progress in place 
of waves of depression in the heavy industries 
alternating with feverish activity, and to a 
better hope of peace and prosperity. Badly 
provided for war as we were in 1938, we should 
have been much worse off if certain firms had 
not spent thousands of pounds in research and 
millions in new plant at a time when there 
seemed little prospect of any private profit 
resulting. Patriotism, as well as a long view, 
certainly played a part in these decisions. The 
policy of regulating the engineering industry by 
co-operation between the employers and the 
trade unions, in agreements freely arrived at 
and respected by both sides, has also a strong 
element of patriotism in its motives. Real 
qualities of leadership, depending on individual 
character and intellect, are needed to develop 
and maintain that policy. Whatever changes 
may take place in the economic structure, it 
may be hoped that such qualities will not be 
stifled by a red-tape and card-index mentality. 
Under present conditions, the “ profit motive ” 
has, for the leaders and managers of the engi- 
neering industry, disappeared under E.P.T., 
income tax, and surtax. Our great and growing 
war effort is, nevertheless, due to individuals 
who put their job first and their personal advan- 
tage last. 

Patriotism flourishes best amongst free men 
protected by equal laws enforced by courts 
completely independent of Ministers and Depart- 
ments. The best hope of social improvement 
lies along these lines, so consistent with English 
character and tradition. 

F. L. Watson. 





Leeds, 7, May 7th. 


Sixty Years Ago 





Dr. JAMES YouNG 


In 1811 a son, James, was born to the wife 
of a working joiner named Young, living in poor 
circumstances in Glasgow. As he grew up the 
boy worked at his father’s trade, but he was 
endowed with a thirst for knowledge and 
attended evening classes at Anderson’s College, 
He was especially interested in chemistry and 
managed to get himself a humble appointment 
as classroom assistant to the professor of that 
subject, Professor Graham. Later, Graham was 
given the Chair of Chemistry at University 
College, London, and when he migrated south 
he took his young assistant with him. By that 
time James Young had acquired considerablo 
proficiency in his favourite subject, and after 
spending a few years in London he was appointed 
manager of Muspratt’s Chemical Works at 
Newton, near Leicester. In 1843 he went to 
Manchester as manager of Tennant’s Chemical 
Works. While occupying that position his 
attention was called to a petroleum spring in a 
coal mine at Alfreton, Derbyshire. A study of 
the oil convinced him that it was an important 
mercantile substance, and, with his assistant, 
Mr. Meldrum, he gave up his position at Man- 
chester, obtained a lease of the mine, and pro- 
ceeded to prepare the petroleum for the market 
in the forms of a thick lubricating oil and a 
light burning oil. Just as the venture seemed to 
promise success the oil spring dried up. Young, 
however, was not reduced to despair. He 
argued that the cil sprang naturally from the 
coal and therefore that it ought to be possible 
to produce it by distillation. For the next 
three years he laboured at that idea. Success 
came when he experimented with shale from the 
beds at Bathgate, between Edinburgh and 
Glasgow. He patented his process and in 1850 
he, Meldrum, and Binney—a Manchester 
chemist—entered into partnership to manu- 
facture ‘‘ Young’s paraffin oil.” Large works 
were erected and the low price and high 
illuminating quality of the oil soon created an 
enormous demand for it, with the result that 
still larger works had to be erected at Addiewell. 
The process was adopted in America and by 
1858 twenty-three firms in the United States 
were producing paraffin oil under Young’s 
patent and paying him royalties. Litigation 
inevitably had to be faced, but in all cases 
Young won the actions. In 1865 he even 
succeeded in obtaining an extension of the 
American patent for another seven years. The 
British patent expired in 1864, the original 
partnership was dissolved, Young took the 
business into his own hands, and subsequently 
disposed of it to Young’s Paraffin Light and 
Mineral Oil Company, in which he and his eldest 
son were large shareholders. Young’s success 
led directly to the development of oil wells in 
Pennsylvania and elsewhere in the United 
States as alternative sources of the oil. To-day, 
the shale oil industry may be contributing to 
the war effort, but for all practical purposes it 
has succumbed to the rivalry of the oil wells. 
James Young died at his home at Wemyss Bay 
on the Clyde on May 13th, 1883, full of years 
and honours and in the possession of great 
wealth. 








BOOKS RECEIVED 


Mining Year Book, 1943. London: Walter E. 
Skinner, 20, Copthall Avenue, E.C.2. Price 20s. net. 

Prosperity with Freedom. By A. G. McGregor. 
London: St. Catherine Press, Ltd., Book Centre, 
North Circular Road, Neasden, N.W.10. Price 
2s. 6d. net. 

Theory of Machines. Fifth edition. By L. Toft 
and A. T. J. Kersey. London: Sir Isaac Pitman 
and Sons, Ltd., 39, Parker Street, Kingsway, 
W.C.2. Price 15s. net. 

Electrical Year Book, 1943. Manchester : Emmott 
and Co., Ltd., 78, Palatine Road. Price 2s. 6d. net. 

Aero-engine Theory. By D. R. W. Archer and 
A. C. Ree. London: Sir Isaac Pitman and Sons, 
Ltd., 39, Parker Street, Kingsway, W.C.2. Price 
10s. 6d. net. 

Astronomical Air Navigation. By R. Hadington. 





Surrey: Technical Press, Ltd., Gloucester Road 
Kingston Hill. Price 10s. 6d. net. 








—a ok FS 


SE ee Se ee ee oe a ae ee ae ee.” le 

















May 14, 1943 


THE ENGINEER 


393 








Public Road 


Work in the 


United States, 1942 


- the development of the highway system 
of the United States the efforts of the 
Government during 1942 were centred on 
meeting the needs of transportation for war 

urposes. Thus the annual report of the 
U.S. Public Roads Administration shows that 
the 10,178 miles of road completed during the 
year were composed in large part of improve- 
ments at points of serious deficiencies on 
important main lines of road, At the end of 
the year this bureau had planned and built 
more than 600 spurs or branch roads giving 





cement concrete, 1672 ; stone block, 7 miles. 
Bridges and approaches totalled 43 miles. 
Level crossings are a continuing problem ; 
237 were eliminated and 582 were protected 
by signals or other safety devices. The total 
cost of all this work was £70,000,000, of 
which £40,800,000 was paid by funds from 
the Federal Government, 

Steps were taken to defer all non-critical 
road work and to minimise the use of steel, 
copper, zinc, asphalt, tar, and other critical 
materials in work that could not be deferred. 




















Fic. 2~MILK DEPOT AND CREAMERY 


direct access to war manufacturing plants 
and military and naval establishments. The 
total mileage noted above included the 
following :— 

Federal-aid highway system, 6955 miles ; 
secondary farm-to-market roads, 2116; 
approaches to gradient separation works 
replacing level crossings, 230; unemploy- 
ment relief roads, 37 ; replacement of flood- 
damaged roads, 95; and roads in national 
parks and forests and other Federal areas, 
719 miles. Apart from some 1500 miles on 
which only the gradient (or formation) and 
drainage works were done, the surfacing and 
paving were about as follows :—Sand-clay, 
treated (or stabilised), 941 miles; sand- 
clay, untreated, 120; gravel, treated, 14364 ; 
gravel, untreated, 1542; macadam, 218 ; 
bituminous compositions, 1485 ; bituminous 
macadam, 166; bituminous concrete, 366 ; 














In April, owing to the shortage of tankers and 
tank cars, the use of asphalt was restricted to 
projects classed as necessary to the prosecu- 
tion of the war. However, bituminous 
materials for maintenance were generally 
approved, since it was important that surfac- 
ing on war transport routes should not be 
allowed to deteriorate. Research as to high- 
way materials has been carried out by the 
Public Roads Administration on a variety of 
lines, at the request of differerft Government 
Departments, so that both its laboratory and 
field staffs have been kept busy. The stabili- 
sation of soil at airfields and the combination 
of special sizes of aggregates with bitu- 
minous materials to form wearing surfacing 
for aeroplane runways under different con- 
ditions of weather, climate, and loading are 








among these investigations. 
Building or improving roads giving access 


to camps, flying fields, and war industry 
plants has required an immense amount of 
both planning and construction. As an 
instance, a group of some fifteen primary and 
secondary flying fields in Texas, for training 
flyers for the U.S. Navy, had only a rough 
and narrow road to the headquarters field, 
and no roads for intercommunication among 
the several fields. This one project required 
the construction of about 120 miles of roads. 
And one of the largest training fields for the 
U.S. Army required the laying out and build- 
ing of an access road 16 miles long to connect 
with the nearest main highway. Almost 
every Army training centre has needed new 
or improved connections with main highway 
routes. Movements of troops, supplies, work- 
men, fire-fighting apparatus, and ambulances 
have necessitated the construction of new 














Fic. 3—FouR-LANE ACCESS ROAD 


routes, and the straightening, widening, and 
surfacing of existing roads. 

Typical of access roads serving large 
defence war plants established in open 
country are those shown in Figs. 1 and 3, both 
of which plants have combined road and rail- 
way facilities. In Fig. 1 a shift of workers 
from the plant are descending a ramp from 
a bridge crossing the railway line to reach the 
local train or their automobiles parked on the 
access road. In Fig. 3 is a four-lane access 
road at a time when a change of shift is in 
progress. In general, the majority of workers 
at such plants travel by automobile, either in 
their own cars or under a “share your car ” 
system devised to save petrol and tyres, and 
also to reduce traffic congestion by reducing 
the number of cars. 

An example cited in the report is in the 
neighbourhood of the City of San Diego, 
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California, which for two years has had a 
steadily increasing traffic congestion result- 
ing from the establishment of war industries 
and military establishments. New housing 
projects were concentrated in the same 
general area. - Thousands of vehicles driven 
by war workers, sailors, soldiers, and supply 
agencies travelled routes that at times were 
almost completely blocked by traffic jams. 
A main road through this area was considered 





level crossings of railways and busy inter- 
secting highways were avoided. 'Thus workers 
were able to travel freely at normal speeds to 
designated parking areas, and their travel 
time was cut in half. 

In the same general area is a group of large 
steel mills and shipbuilding yards, where 
problems similar to the above were solved by 
the construction of a system of modern high- 








speed, multiple-lane roads. Where one of 
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Fic. 4—FARM-TO-MARKET ROAD, VIRGINIA 


to be badly congested when 27,000 vehicles 
were counted in a sixteen-hour period in 
July, 1941. Yet about the same time in 
1942 the traffic had increased to 40,000 
vehicles. Roads were widened, gradients 
reduced, level crossings eliminated, and a 
new bridge built. Five new major roads for 
four and six lanes of traffic were built through 
this area at a cost of £1,500,000. 

Before the Army can have planes for its 
operations, another army of tens of thousands 
of workers is required in mines, mills, and 
factories to produce raw materials and to 
fabricate the tools for aerial warfare. New 
plants have been built in all sections of the 
country, and thousands of existing plants 
have been enlarged. Access facilities for 
workers and supplies are necessary for the 
proper operation of these plants. In the case 
of a great aeroplane factory near Baltimore, 
its enlargement brought heavy increase of 
traffic on the local roads which had served it, 
but which were narrow and winding, with 
thin surfacing for light traffic. While carry- 
ing originally from 3000 to 5000 vehicles 
daily, this number was increased several 
times by the plant enlargement, resulting in 
serious congestion, with traffic snarls requir- 
ing hours for untangling. Workers spent 
half as much time in travel as in actual work 
at the plant. Supplies for plane production 
had to be carried over the same roads and 
were subject to the same delays. Attempts 
to relieve the situation by staggering the 
working hours and using other forms of 
transportation proved of little avail ; 98 per 
cent. of all employees travelled by private 
automobiles. 


nor was it practicable to build or equip them. 
Buses were not available, nor were the roads 
suited for them. A railway nearby was 
already overtaxed and there was no connec- 
tion with the nearest main highway. A study 
of the situation was made to determine the 
best routes for modern high-speed roads of 
adequate width and alignment. New main 


railway-highway intersections. The total 
There were no street car lines or tramways, | cost was about £2,160,000. 


these roads crossed a similar road leading to 
the aeroplane works, the roads were separated 
and a clover-leaf arrangement of connec- 
tions between the upper and lower roads was 
provided for interchange traffic. The new 
systems of roads for these two industrial 
groups required the construction of nearly 
20 miles of four-lane highways, two bridges 
(one 1475ft. long), four separations of high- 
way intersections, and six separations of 


strips adjacent to main highway routes to 
serve as landing strips, dispersal areas for 
military aircraft, points for aerial patrols, 
and staging points for long flights involving 
supplies and equipment as well as troops, 
The first one completed, in 1942, is 8000ft. 
long and 600ft. wide, with a 150ft. runway, 
7000ft. long, usable by heavy Army bombers. 

Of secondary importance, but sometimes 
quite essential, was the development of farm- 
to-market roads to facilitate all-weather 
transportation of foods and supplies from the 
farming and dairy farming areas to main roads 
or to neighbouring towns and cities. Two 
typical examples of these farm-to-market 
roads, shown in Figs. 4 and 5, are for light 
and moderate traffic in Virginia and Mary- 
land respectively. The local milk depét and 
creamery, Fig. 2, on a farm-to-market road 
in Indiana, is typical of many such plants, 
where farmers can deliver their milk and 
so avoid long individual trips to the nearest 
town. 

Two series of studies relating to the opera- 
tion and performance of motor vehicles were 
completed in 1942. One of these dealt with 
the ible performance of motor lorries on 
gradients, and their decrease in performance 
due to wear and improper maintenance of 
operation. The other dealt with the possible 
and practical capacities of highways having 
two, three, and four traffic lanes; speeds 
that may be expected under various densities 
of traffic; and the influence of gradients, 
curves, and other design features on the 
movements of traffic. There has been com- 
pleted also an exhaustive programme of 
brake research, involving the testing of more 
than 4000 vehicles selected at random at 
eleven stations distributed throughout the 
country. 

Work is conducted by the Public Roads 
Administration in foreign countries ranges 
from Arctic to Tropic conditions. Its work 
on the 1750-mile Alaska Highway through 
Canada has been described already in THE 
ENGINEER of March 12th and 19th, 1943. 

















Fic. 5—FARM -TO-MARKET ROAD, MARYLAND 


Access roads have been required also in 


explored country in the northern wilds for a 
lorry trail road to be built by the War Depart- 
ment in conjunction with a group of con- 


Briefly, it was to survey a route through un- : 


opening up new sources of raw materials. 
For example, in the area producing 95 per 
cent. of the vanadium ore mined in the 
United States, numerous scattered deposits 
must be worked. Five roads, aggregating 
160 miles, have been built, connecting 
deposits with refineries. Another line of 





roads into the city were developed and all 


development is in the construction of flight 





tractors. This was to be followed by the 
construction of a permanent and surfaced 
road along the route of this pioneer road. 
Work in surveying, preparing plans, letting 
contracts, &c., which normally would require 
@ year or more, was done in a few weeks, 
clearing and construction following close on 
the heels of the survey parties. Another 
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project of rapid construction was the build- 
ing of 50 miles of concrete road in Panama 
in six months at the demand of the U.S. War 
Department, to give access to important 
defence works for the Panama Canal. This 
completes a modern concrete road entirely 
across the Isthmus of Panama. In addition, 
a 26-mile road was built to a military airfield. 
Negotiations by the United States Govern- 
ment with the Governments of the Central 
American States were concluded in 1942, 
following which the Public Roads Adminis- 
tration has entered into more detailed nego- 
tiations as to the routes and construction 
for the extension of the Pan-American High- 
way through these States for ultimate con- 
nection with the South American stretch of 
that highway. The Pan-American Highway 
extends already from the United States 
boundary through Mexico to Guatemala, 
beyond which are some isolated lengths of 
roads and trails which will now be linked 
together and completed as a definite and 
practicable route available in all kinds of 
weather and throughout the year. 

While all this road construction and 
improvement work was in progress there was 
a steady decline in traffic on the system of 
rural highways, owing to the restricted manu- 
facture of automobiles and buses, the ration- 
ing of petrol and the severe restrictions on 
highway travel. Thus, in the last six months 
of 1942 this rural traffic each month showed 
the following proportions of loss in number 
of vehicles as compared with the same 
months of 1941:—In July, 38 per cent.; 
August, 41 per cent.; September, 49 per cent.; 
October, 43 per cent.; November, 40 per 
cent.; December, 48 per cent. These figures 
are based on the readings of more than 
500 automatic traffic-recording instruments 
placed at widely distributed points, away 
from large cities, on the highway system of 
the country, by the Public Roads Adminis- 
tration. There was less reduction in sub- 
urban areas and city traffic appeared to 
show very little change from normal. 








The ‘‘ Redux ” Process 





By permission of the Ministry of Aircraft 
Production, brief particulars can now be given 
of the ‘‘ Redux” process, which provides, 
through the use of synthetic resin adhesives, a 
method of bonding light alloys and steel with a 
strength stated to exceed that of riveting and 
of giving strong joints between metal and wood. 
This extension in the field of resin bonding 
opens up new possibilities in the sphere of 
aircraft construction and introduces new 
methods of assembly to the industrial designer. 
Basically, the process is a method of resin bond- 
ing applied by a technique involving accurate 
control of variables, but adaptable te the nature 
of the surfaces to be jointed and to the character 
of the structure to be assembled. It enables 
light alloys and steel to be cemented together or 
to wood, without stress concentrations, to give 
joints which are aerodynamically smooth, 
petrol-tight, and stronger .than comparable 
riveted joints. It gives similarly strong joints 
between metal and wood. The process is 
economical and lends itself to modern produc- 
tion methods. The synthetic resin adhesives 
used are unaffected by water, oil, or petrol. 
The process works best with trivalent metals, 
such as aluminium, chromium, and iron or 
steel. It gives less satisfactory joints with 
brass, tin, or zinc. The resin bond is mildly 
thermoplastic and loses strength at tempera- 
tures above 100 deg. Cent. The loss of strength 
is, however, regained on subsequent cooling, 
provided that the joint has not been subject 
to undue strain. The softening temperature is 
sufficiently high for aircraft use, where by the 
elimination of riveting it provides smooth sur- 
faces having distinct aerodynamical advantages. 





The process gives strong joints between metal 
and wood and meets design requirements 
arising out of existing trends in aircraft con- 
struction. It solves the troublesome problem 
of attaching steel fittings to the root ends of 
wooden spars, while other uses are found in the 
local reinforcement of wood where concentrated 
loads have to be applied to a structure. In 
such cases it is often convenient to cement the 
metal to a plywood facing by the ‘“‘ Redux” 
process and then to cement this plywood metal 
component to the aircraft structure with a cold- 
setting adhesive. ‘“‘ Redux ”’ joints, it is stated, 
do not become brittle at temperatures below 
freezing point. 

The process has been declared secret by the 
Government and is available at present only to 
firms engaged on essential war work. Aero 
Research, Ltd., Duxford, Cambridge, informs 
us that it has at its works the facilities for 
carrying out ‘‘ Redux” bonding under the 
essential conditions of control. The firm is 
also prepared to grant licences to operate the 
process and to give all necessary technical 
advice and assistance to licensees. 








A Magnetic Skimmer 





THE magnetic skimmer illustrated herewith 
is made by Philips Lamps, Ltd., London, and 
is designed to enable ferrous sludge to be 
removed with ease from settling tanks and 
other places where such contamination collects. 
It is also used for removing the ferrous particles 
which often form themselves into scum floating 
on the top of coolants in settling tanks. The 





MAGNETIC 


skimmer gonsists of two permanent magnets, 
of ‘ Ticonal ” 42/50; enclosed in a non-ferrous 
tube, 9in. long, and fitted with a handle. Over 
this tube fits a removable non-ferrous sheath. 
To operate the skimmer the sheath is placed 
over the magnetic assembly and is held in 
position by the operator’s thumb. The skimmer 
can then be placed into the liquid from which 
the ferrous particles are to be removed. These 
particles will then collect around the outside 
of the device. For cleaning purposes it is only 
necessary to slide the sheath off the magnetic 
assembly. In some cases a skimmer of greater 
length than the standard size is required, and 
they can be supplied up to a length of 2lin. 
The standard model has an sverall length, 
including handle, of 14in., and a diameter of 
lfin. ; the total weight is 5 Ib. 








A Mippte East Arr Linze.—A weekly air service 
between Teheran (Persia) and Baghdad (Iraq), vid 
Kermanshah (Persia), was begun by the Persian 
State Air Lines early in the year. The flying time 
between Teheran and Baghdad is stated to be about 
four hours. 





South African Engineering 
Notes 


(By our South African Correspondent) 
Care Town, March 2nd, 1943. 
Flotillas of South African Patrol Boats 


Fiotr1as of fast motor boats are now 
exercising in South African waters. The naval 
authorities announced that these miniature 
destroyers have already begun work. Their 
primary duty is to act as an anti-submarine 
striking force. The boats have all been built to 
Admiralty design by South African ship- 
builders. The engines, armament, and fittings 
were shipped to the Union from Britain. They 
represent one of the biggest jobs ever under- 
taken in South African shipyards, for they are 
75-tonners, each 112ft. in length. They have 
been built at Cape Town, Durban, and Knysna, 
and built in large numbers. The boats are 
operated by the Royal Navy and the senior 
officer of each flotilla is a lieutenant of the Royal 
Volunteer Reserve. All the officers are South 
African Naval Forces officers, who originally 
joined the R.N.V.R. (South Africa) and served 
with the Royal Navy. A number of them have 
previously served in boats of this type overseas, 
and all had specialised training before being sent 
to join the South African flotillas. They are all 
under the age of thirty. The life they lead is a 
most strenuous one, for there are only two 
officers in each boat and at sea they are on 
watch practically continuously. A patrol may 
last as long as fifty-six hours and in rough 
weather that is very nearly the limit of endur- 
ance for both men and boats. The ratings are 
nearly all South Africans, who have served in 
the Royal Navy from the first months of the 
war. For their size and speed these patrol 
boats are remarkably well armed and can deal 
with surface craft; aircraft, and submarines. 
They carry depth charges anda “ Y” gun. If 
necessary, they can fire torpedoes. They are 
the type of craft referred to in Admiralty com- 
muniqués giving details of encounters between 
coastal craft and enemy minesweepers or “ E ”’ 
boats—as often as not in the English Channel. 
Their duties have included anti-submarine 
patrols, anti-E-boat patrols, convoy escorts, 
and commando raids. 


Lease-Lend for Union of South Africa 


Itisnot unlikely that during the present 
year the Union may expect to receive from the 
United States under the lease-lend arrangement 
goods to the value of more than £50,000,000, 
according to the Department of Commerce and 
Industries. It is also stated that the Union 
has received, apart from munitions of war, 
lease-lend goods to the value of 38,000,000 
dollars (approximately £9,500,000) over about 
six months. Goods thus received included steel, 
tinplate, machine tools, hand tools, electrical 
and wireless equipment, aircraft, automotive 
equipment, drugs, and chemicals. The mutual 
agreement makes provision for the postpone- 
ment of the final determination of the lease- 
lend account until the extent of the defence 
aid is known, and until the progress of events 
makes clearer the final terms, conditions, and 
benefits which will be in the mutual interests 
of the signatory nations, and which will pro- 
mote the establishment of world peace. Reverse 
lend-lease cannot very well be measured in 
terms of money. The Union has made pro- 
portionate contributions, of which an accurate 
record can be given. 

It was recently announced that a United 
States Mission is now on the way to Pretoria 
to negotiate a “ master ” lease-lend agreement 
with the Union Government. , 


Tin Smelting in Belgian Congo 
It is stated that the electric tin- 
smelting plant at Manono in the Belgian Congo 
has, after extensive experiments, had a big 
enlargement, in order that much of the mineral 
coming from other Congo producers can be 


handled. The annual production capacity has 
been increased to over 10,000 tons of tin. 
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The Hydraulic Operation of 
Lathes for the Production 
of Shells* 


By W. LITTLEJOHN PHILIP, O.B.E., M.I, Mech. E.t 
‘(Continued from page 369, May 7th) 


THE movement of the saddle is produced by 
a hydraulic cylinder, Sin. in diameter, located 
under the headstock. The admission of the 
high-pressure water to the front of the cylinder 
is controlled by a. stainless steel wing valve 
with a conical seating, operated by a finely 
graduated control wheel (Fig. 13). The sensitive- 
ness of the control is increased by gearing 
with a ratio of 6-5/1 between the wheel and the 
valve spindle. This arrangement permits of 

















Fic. 13— Control Wheel 


a very fine regulation, a most essential condition 
when dealing with the passage of high-pressure 
water into a cylinder which controls the move- 
ment of the cutting tools. The rear end of the 
cylinder is in permanent connection with the 
closed circuit of the balancer at 80 lb. per square 
inch pressure. The return of the saddle there- 
fore takes place automatically when the open- 
ing of the exhaust valve on the high-pressure 
circuit enables the operating water to escape 
to the feed tank. 

When the forgings, after having been cut to 
length, as mentioned above, arrive at the “A” 
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the shell. Immediately the shell is fixed, one 
of the front cross slides is moved to the correct 
position and the cut to form the true-to-bore 
streamline taper is started, the taper being 
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depends upon the finish demanded, a usual time 
being 55 seconds. 

When the finishing cut is completed the only 
tooling that remains to be done on the “A” 
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Fic. 15 


controlled by a cam on the bed underneath the 


saddle. While this is taking place, the spindle 
of the hydraulically operated tailstock (Fig. 14) 
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machine is the forming of the bevel to facilitate 
the entry of the shell into the die of the bottling 
Ample material remains after the bevel- 


press. 
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Fic. 16—General Arrangement of Control Gear 


starts to travel outwards, the operator not 
having to move from his or her usual position 
to effect this. The spindle carries a cup centre 
(mounted on ball bearings), 
which firmly embraces the 
tapered end of the shell as 
soon as the taper cut is 
finished. The pressure on the 
spindle is controlled by a 
small regulator fixed on the 
tailstock. The saddle, which 
is operated by a hydraulic 
cylinder (Fig. 15), carries an 
adjustable steady (see Fig. 8, 
ante) to support the projecting 
end of the tailstock spindle. 
After the operations men- 











\ tioned, the back cross slide 
\ carrying the four roughing 
\ tools is brought into action 

















and travels inwards until its 
stop is reached, when the 
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Fic. 14—-Hydraulic Tailstock 


machine (Fig. 9) they are slid on to a self- 
centring mandrel projecting from the head- 
stock spindle, and operated hydraulically from 
the rear. ‘This mandrel has a driving key 
matching the notch already cut in the end of 

*Institution of Mechanical Engineers, April 30th. 
—Abstract. 

+ Chairman, Spencer. (Melksham), Ltd. 














saddle is started for the full 
roughing cut. This cut, when 
properly manipulated, is com- 
pleted in 35 seconds, the 
coolant being supplied auto- 
matically as the tools start 
cutting, and stopping as the slide with the 
tools recedes after the cut is finished. The 
control gear for the cross slides is shown 
in Fig. 16. On the completion of the 
roughing cut the saddle is moved back rapidly 
by the pressure in the balancer circuit, the front 
eross slide is moved inwards, and the finishing 
cut is started. The time required for this cut 


Swain Sc. 





ling is completed to enable the nose, after 
closing in, to be tooled to the correct finished 
shape in the “‘C ” machine. The cutting of the 
bevel takes 10 seconds, the total tooling time 
on the “A” machine being 1 minute 50 seconds, 
and the floor-to-floor time less than 34 minutes. 
The weight of metal removed by the “A” 
machine in reducing the parallel portion of the 
shell to the finished size is about 5lb. The 
amount, of course, depends on the forging, and 
is no measure of the capability of the machine, 
which could take a much heavier cut. The only 
basis on which to form an opinion of a tooling 
performance is the time required for doing the 
necessary work. The tools used on the “A” 
machine are tungsten-carbide-tipped (‘‘ Wimet 
X8”). Those employed on the roughing cut 
are reground after every seventy shells. The 
surface speed of the forging during this cut is 
300ft. per minute, and that of the finished shell 
is 275ft. per minute. 

The machines for subsequent operations are 
all provided’ with hydraulically operated collet 
chucks, as shown in Fig. 17. The associated 
hydraulic cylinder for the draw rod is shown in 
Fig. 18 and the control valve details in Fig. 19. 
These chucks grip the shell on its finished 
diameter, and have proved to be thoroughly 
efficient when kept clean, and designed with a 
proper pull on the tension rod. In all the three 
plants referred to in this paper, the principle of 
finishing the outside parallel portion of the 
shell at the earliest stage, and thereafter chuck- 
ing it by this portion, has been adopted. It 
is most essential that the grip should be secure, 
for otherwise the shell will slip under the heavy 
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cutting stresses, spoiling the collet and probably 
also causing breakage of the tools. No text- 
book formula is of much use in calculating the 
pull on the draw rod to give the grip required, 
as so much depends on the resistance to cutting 
due to the hardness or toughness of the metal 
being machined, and on the condition of the 
cutting edges of the tools. The author has 
given much consideration to the question of 
grip and as the result of actual experimenting 
has reached the conclusion that the pull on the 








machine (Fig. 11). This machine is similar to 
the ““B” machine, but carries different bars 
and tools in the turret. The only fitting calling 
for special remark is that used for tooling the 
outside of the nose end. It is mounted on one 
of the faces of the turret, and carries a gang- 
tool fitting at the back and a form tool in a 
slide at the front. When it is brought into the 
operating position it is supported on an arc 
slide on the saddle, to which it is secured by 
locking bolts. The saddle of the ‘‘C” machine 
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the bevel for bottling it is 35 B.H.P. for 4 
seconds ; while the finishing cut on the parallel 
portion absorbs 21 B.H.P. On the “B” 
machine the complete tooling of the interior of 
the shell involves a maximum power of 
12-5 B.H.P. for 15 seconds ; the roughing cut 
requires 8 B.H.P. for 155 seconds, the remainder 
of the work taking considerably less. On the 
““C” machine the maximum power is 8'B.H.P. 
for 104 seconds. The “D” machine takes 
15 B.H.P. for about 60 seconds while tooling 








HGH-PRESSURE INLET 








, 4 
TS yw @ 








I 


HIGH-PRESSURE 








CONNEXIONS TO CONTROL 
CYLINDER OPERATING 
COLLET CHUCK 
































HIGH-PRESSURE FOR ZT TT, tig SN EXERTING 
RELEASE OF CHUCK (722-7 ALL PULL ON COLLET 
MMO JAN SW 
Vy Z WS \ 
QW A tTy Y IWS WOH WOO t 
S H 
MME : y re ' 
WEE MELEE. Z — 3 art ' 
WZ oe, Yyf7 SNS WS a 
NS 6 BORE VBS \ \ 
: CYLINDER KN N ee ' 
\ / S SS 1} DIA. DRAW ROD ' 
\ SS CONNECTED TO 
CONNEXIONS FOR HN COLLET CHUCK 
FLEXIBLE PIPE: 


$ TO 
CONTROL VALVE 


“Tre Encincer™ 














HIGH-PRESSURE 
wNLET 














Swain Sc. “Tre Encincer 


Fics. 17 AND 18—Arrangement of Collet Chuck and Hydraulic Cylinder for Applying Tension to Draw Rod 


tension rod should not be less than 5 tons when 
the taper of the collet is 1 in 6, and doing pre- 
cisely the work for which the machine was 
designed. It is common knowledge that many 
shell factories work on a different sequence and 
number of operations, generally involving a 
larger number of machines and operators, in 
addition to more movements of shells between 
machines ; but the one factor on which definite 
comparison can be made depends on the design 
of the machine, and is the time occupied in 
actual tooling. Beyond this the keenness and 
the rapidity of movement of the operator is, 
more or less, a factor beyond definite calcula- 
tion; and the only point in the design of the 
machine bearing on this is ease of operation. 
Good management naturally contributes, to a 
considerable degree, to a low cost of production. 
The shells coming from the “A” machine, 
finished on their outside diameter, are placed 
in the collet chuck of the “B” machine 
(Fig. 10), where the complete tooling of the 
interior prior to bottling is performed. During 
the boring operation the small driving slot is 
removed. Both “B” and ‘C”’ machines are 
equipped with heavy six-station turrets carry- 
ing the boring bars and other tools. A feature 
of these turrets is the ease with which they can 
be moved round to the position required. 
Although the weight of a turret with bars is 
74 cwt. it can be turned with one finger without 
the exercise of force. This is possible because, 
when the central locking handle is released, the 
turret rises automatically on to a series of roller 
‘bearings carried on spring-loaded pistons 
beneath the turret. The rough and finish 
boring are performed by the various turret 
bars in turn, their cut being accurately regu- 
lated, especially when nearing the bottom of 
the cavity, by means of the finely graduated 
control wheel. The tooling time is 3 minutes 
10 seconds, and the floor-to-floor time 6 minutes. 
After the shells leave the “ B ” machine they 
are taken on trollies to the bottling depart- 
ment. Here a short length of the nose is 
heated in a gas’ furnace and the shell is then 
placed in the bottling press, which closes in the 
metal to the required shape. After being 


fare slide. 


has a short cross-slide movement for bringing 
the blending tool into action after it has been 
entered through the bore for the fuse hole. 
The tooling time is 2 minutes 50 seconds, and 
the floor-to-floor time 4 minutes. 

All the work on the base end of the shell is 
done on the “D” machine (Fig. 12). This 
machine first roughs out the recess to take the 
base-plate and at the same time forms the rim 
for riveting the plate in. A tool carried by the 
ram of an overhead cylinder then starts cutting 
out the groove for the copper band. While this 
is being done the turret is swung round to finish 





Fic. 20—Close-up View of ‘‘C”’ Machine 


the recess in the base, bringing into position at 
the same time special tools for forming the wave 
and the undercut in the band groove. Addi- 
tional support for these tools is provided by an 
The tooling time is 2 minutes 
5 seconds, and the floor-to-floor time 3 minutes. 
The only other machine of interest is the 
copper-band turning lathe. The tooling time 
is 30 seconds per band, and the floor-to-floor 
time less than a minute. é 

The machines described are all electrically 
driven, each by its own motor. The maximum 
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Fic. 19—Control Valve for Collet Chuck Operation 


out the recess for the base plate, the other 
minor operations requiring not more than 
9 B.H.P. 

The 3-45in. shell plant, consisting of thirteen 
hydraulically operated machines, is amply pro- 
vided for by one set of three-throw pumps with 
rams 3{in. in diameter and Qin. stroke, running 
at 35 r.p.m. and taking approximately 18 
B.H.P. The pump is usually running about 
half the time, being stopped and restarted 
automatically by an electric relay as the ram 
of the accumulator approaches either end of 
its travel. 








“ Thunderbolt” Fighter 
Aeroplane 


EarR.y this week it was announced that the 
“Thunderbolt,” the latest American fighter 
aircraft, is now in action with the United States 
Army Air Force in this country. This type of 
aircraft was designed and constructed by the 
Republic Aviation Corporation and is 32ft. long, 
with a wing span of 41ft. It is a single-seater 
low-wing monoplane and is capable of high- 
altitude performance at speeds around 400 
m.p.h. Power is provided by a Pratt and 
Whitney radial engine of 2000 H.P., with an 
exhaust turbine-driven supercharger, and norm- 
ally the cruising range of the aeroplane is said 
to be about 1000 miles, so that it is well suited 
to provide fighter escort for ‘‘ Fortresses ” on 
daylight raids. It is stated,- in fact, that 
“* Thunderbolts ’ were part of the escort when 
American heavy bombers made an attack on 
Antwerp last week. The armament of this 
machine is eight 0-5 machine guns, which have 
a combined rate of fire of 6400 rounds a minute. 








Niacara WaTER PowER.—The New York State 
Assembly has recently passed a Bill to control the 
use of Niagara River water for power. Under the 
terms of this measure, the State will have the right 





power taken by the “‘A”’ machine for doing the 
roughing cut with four tools is 34 B.H.P. for 





uniformly cooled in. a sand bed, the bottled 


shells are transported on trollies to the “C ”!a period of 28 seconds per shell; for producing 





to license and control the amount of water used by 
the Niagara Power Company for power-producing 
purposes. 
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Iron and Steel in the United States 


Great pressure has been exercised to main- 
tain an increase in the production of iron and steel 
in the United States. Considerable attention is 
paid to keeping plant in good serviceable condition, 
and two blast-furnaces in Youngstown district are 
temporarily idle for repairs. The production of pig 
iron is maintained at 100 per cent. and is adequate 
to meet the requirements of the steel furnaces and 
ironfoundries Four blast-furnaces belonging to 
the Republic Steel Corporation are listed as having 
achieved record outputs in March. The total pro- 
duction of the Corporation in that month was 
502,587 tors, the previous record being 482,265 tons 
in the previous October. The production of this 
company for the first quarter of 1943 totalled 
1,417,000 tons. It is not thought likely that any 
scarcity of steel will develop in spite of the growing 
demand, as considereble new capacity will be 
coming into operation shortly. The Jones and 
Laughlin Steel Corporation claims a new world’s 
record production in March for a single blast-furnace, 
the quantity turned out being 48,505 tons of pig 
iron or 1565 tons per day. On the whole, reports on 
the scrap position are satisfactory and supplies in 
the Pittsburgh district are stated to be ample, 
although steel production there has avereged 
103-5 per gent. of capacity for three weeks on end. 
The production of steel throughout the United 
States steel-making districts averages 99-6 per cent., 
this being equal to an output of 1,731,662 tons of 
ingots. Chicago district is producing at the rate of 
100-5 per cent.; Birmingham, 100 per cent.; 
Youngstown, 98 per cent.; and Buffalo, 90-5 per 
cent. The Bethlehem Steel Corporation produced 
1,113,500 tons in March, which was 16,000 tons 
higher than the October output. The March total 
included 33 per cent. of alloy and special steel. The 
turnover to these affected the total output to some 
extent. An estimate by the Department of Com- 
merce places the production of steel during the first 
quarter of the year at 21,900,000 tons. 


The Pig Iron Market 


In spite of the big production of pig iron 
in Great Britain, the raw materials position is fairly 
good. The production of ironstone has been 
increased of late and good supplies are reaching the 
blast-furnaces. This does not mean that the 
position is entirely satisfactory, since there is a 
shortage of high-grade ore and anticipations of 
increased imports of this description have not been 
fulfilled. There is an adequate production of coke. 
The output of the independent ovens is distributed 
by the authorities and the greater part of the 
supplies of coke reaching the blast-furnaces come 
from the coke ovens associated with the iron and 
steel plants. There is no shortage of foundry coke 
and in some cases stocks are being accumulated at 
the foundries. Although there has been a slight 
reduction in the output of pig iron in one of the 
northern districts, this is regarded as only a tem- 
porary movement, and it is expected that it will be 
rectified in a short time. In any case the reported 
reduction has not been sufficient to affect supplies 
to .consumers. The light castings industry con- 
tinues to take fairly good supplies of high-phosphoric 
pig iron, and more is being used by the heavy engi- 
neering foundries. This branch of the industry is 
encouraged to use as much high-phosphoric pig iron 
in their mixtuves as possible, to relieve the strain 
on the low-phosphoric grades, supplies of which in 
some cases are rather tight. The heavy engineering 
and allied foundries, most of which are engaged in 
producing special castings for armaments, munitions, 
and machine tool makers are using | quantities 
of these latter irons, and are largely responsible for 
the strong demand for hematite pig iron. The 
Control, however, is keeping a vigilant eye upon 
the distribution of the latter description, and is not 
releasing parcels for purposes for which any other 
kind of pig iron would be suitable. This policy is 
also pursued in the case of low-phosphoric pig iron, 
which for a long time has been used to a considerable 
extent as a substitute for hematite. Although 
there is a large consumption of ferro-alloys, con- 
sumers are not experiencing much difficulty in 
covering their requirements. 


Scotland and the North 


There has been no relaxation in the intense 
demand for iron and steel for war purposes which 
the Scottish iron and steel makers have had to meet 
for over four years. Even before the war, during the 
rearmament period, the demand for all descriptions 
of finished steel taxed the resources of the works. 
Outputs have been raised to very high levels, and 
it is to the credit of the steel makers that deliveries 
have been so well maintained during this long period 
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of exceptionally heavy pressure. Firms employed 
upon war work are receiving regular deliveries, and, 
although there have been times when in one or two 
departments delivery dates have shown a tendenya 
to lengthen, the arrangements made by the Control 
and carried out by the industry have checked any 
serious development in this direction. In Scotland, 
as in other districts, the demand for plates and 
alloy steel is the chief feature of the position, and 
this is likely to continue for an indefinite period. 
The plate mills in Scotland and in nearly all steel- 
producing districts have been working at top pres- 
sure for & long time. The principal consumers are, 
of course, the shipyards, which are engaged on a 
huge building programme of all kinds of vessels. 
Their requirements of plates receive priority and 
the quantities used appear to be growing. Alloy 
steel is used in increasing quantities by the arma- 
ments and munition makers, and the aircraft makers 
are taking up large quantities. The pressure to 
obtain supplies of semi-finished steel is heavy, and 
some concern has been expressed at the rate at 
which stocks of imported materials are being drawn 
upon. There is little doubt, however, that the 
Control has the position well in hand. In the 
Lancashire market’ there is a strong request for 
billets and sheet bars, and hope is expressed that it 
will be possible to arrange for larger imports of this 
class of material. Busy conditions are reported 
in the structural steel department and the demand 
for colliery steel keeps the works producing this 
class of material fully occupied. The wire drawers 
are employed practically at capacity and are taking 
up good tonnages of wire rods. On the North-West 
Coast all the steel works are actively engaged on 
the production of steel for war purposes. Nearly 
all the orders in hand come within the priority 
eategory and outputs are on a heavy scale. 


The North-East Coast and Yorkshire 


The situation at the finishing mills on the 
North-East Coast has not altered and production is 
being pressed to the utmost in all departments. 
The demand for plates shows no sign of diminishing 
and the mills producing this class of material are 
being subjected to heavy pressure. A big ship- 
building programme absorbs large quantities of 
plates and so far as can be seen will continue to do 
so until the end of the war. The strain upon the 
producing works, however, is considerable. The 
demand ranges over all thicknesses and sizes, and 
some relief has been afforded by the increased pro- 
duction of thin plates by the sheet mills. In addi- 
tion to the shipyards, boilermakers are fully 
employed and their requirements are on an import- 
ant scale. Heavy engineers are also taking up good 
quantities of plates, so that the strain on the pro- 
ductive capacity of the mills is readily accounted fon 
The busier conditions experienced in the structural 
steel department of late are in part due to the pre- 
fabrication of ships by constructional engineers. 
This method, for certain technical reasons, cannot 
be carried to the same extent as in the United 
States, but a large number of firms are engaged 
upon this work, and their need for joists and 
sections is considerable. The position in this 
department, however, remains unchanged, and 
whilst it is difficult to place orders for the delivery 
of small sections during the current quarter, it is 
still possible to arrange for delivery of the larger 
sizes. Busy conditions rule in the sheet industry, 


remainder of the current period. The steel require- 
ments of railways and collieries are on a heavy scale, 
but the efforts of the steel industry to meet these 
demands appear to be successful. The Yorkshire 
steel industry is fully employed in meeting the war 
demand. The volume of business in basic steel has 
reached a high level, and all available plant has 
been brought into operation. Fortunately, the raw 
materials for the production of basic steel are avail- 
able in adequate quantities. The demand for acid 
carbon steel appears to have grown during recent 
weeks, and most of the producers are assured of full 
employment for a long period. The production of 
alloy steel, large as it is, is scarcely sufficient to 
meet the requirements of the munition makers, 
aircraft makers, and engineers empléyed upon war 
work. An active business is passing in stainless 
and heat-resisting steels. 


The Midlands and South Wales 


Little of the prospective output of the 
Midland iron and steel works for the present quarter 
is unsold, and the iron and steel industry is meeting 
with an insistent demand from the war industries. 
Generally speaking, deliveries have been well main- 
tained, and although here and there some delay 








may have been experienced as a result of traffic 


and most of the makers are fully booked for the]: 





difficulties and scarcity of labour, the consuming 
works have little to complain about. The question 
of increasing production is continually under review, 
and outputs have reached a high level. A feature 
of the situation is the successful manner in which 
adequate supplies to consumers ged upon 
essential work are reaching them. In the Midlands, 
as in other districts, the demand for plates and 
alloy steel is outstanding. The production of 
plates has been greatly increased, but the demand 
seems to expand with production and enormous 
quantities are passing into use. The aircraft manu- 
facturers, makers of certain kinds of Army equip- 
ment, and munitions and armament makers of all 
kinds are pressing for supplies of special and alloy 
steel. The increase in the number of firms maki 
this description of steel has somewhat relieved the 
strain upon this department, but consumers’ require- 
ments appear to be expanding as the war goes on. 
There is an active demand for structural steel, 
which is concentrated chiefly upon the lighter sizes, 
and although there is a fair business passing in 
heavier joists and sections, it is still possible to 
place orders for moderately near delivery. On the 
other hand, few producers are able to promise the 
execution of a new order during the current period. 
The sheet trade is fully employed and manufacturers 
are not anxious to book fresh business. The Welsh 
iron and steel industry is fully engaged upon war 
production, and there is insistent pressure*main- 
tained on the manufacturers by consumers. The 
producers, however, are meeting the demand satis- 
factorily. Welsh works are producing heavy 
tonnages of semis and substantial quantities are 
passing to consumers in other parts of the country. 
The production, however, has to be augmented 
from stocks of imported material which have been 
considerably depleted during the past few months. 
The tinplate market is quiet, and there seems little 
likelihood of any immediate change. Export busi- 
ness is negligible, but the home demand has slightly 
improved, chiefly in unassorted tinplate base 
uncoated plates, and there has been some decline 
in the volume of business in black plates. 
Non-ferrous Metals va 
The non-ferrous metal position has changed 
very little for some months and may be regarded as - 
satisfactory. The increasing war demand has been 
ably met by the Non-ferrous Metals Control, which 
is responsible for the distribution of the metal ; but 
there is no doubt that the supply and distribution of 
all the non-ferrous metals is working as smoothly 
now as at any time during the war. The demand for 
practically all the four chief metals, copper, tin, 
lead, and spelter, is on a huge scale and tends to 
increase. Careful supervision is necessary over all 
applications for licences, since, although the position 
is satisfactory, no surplus is left when the require- 
ments of the war industries have been met and no 
metal is available for ordinary domestic or com- 
mercial p s. Scrap is used in this country to a 
greater extent than ever before and good quantities 
continue to arise. The necessary supplies of copper 
are received by consumers engaged on essential 
work, and there have been no complaints of delays 
in deliveries. This points to fairly regular supplies 
reaching this country. It was stated in the United 
States recently that the Combined Export Materials 
Committee had decided that Indian copper sulphate 
requirements were to be supplied by Great Britain. 
.. It is realised, of course, that tin is in short 
supply owing to the overrunning of the Far Eastern 
countries, but the steps which have been taken to 
conserve the metal and to increase production in 
those countries available to the United Nations have 
rendered the position secure, and it has been stated 
on more than one occasion that the supplies avail- 
able, plus the stocks in Allied countries, should 
suffice for their requirements until the end of 
hostilities. ... Although the lead position is not 
so good as it was earlier in the war, when supplies 
of the metal were more liberal than of any other non- 
ferrous metal, the situation may be regarded as 
satisfactory. The Control has to exercise a close 
supervision of the distribution of the metal, but 
there is no record of any firm engaged upon war 
work having to go short of its requirements. Good 
quantities of lead scrap appear to be available. It 
does not seem likely, however, that any quantity of 
lead will be available for domestic purposes while the 
war lasts. ... Thespelter position has been tight for 
so long that dealers and consumers have become 
accustomed to the position. The restrictions on 
the use of the metal have been drastic, but they have 
resulted in sufficient quantities being made available 
to meet the requirements of the war industries. In 
the United States it is stated that production is 








expanding and some increase has been made in the 
allocation of spelter for May delivery. 
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Rail and Road 


GERMANY DELIVERS Ratiway Wacons.—Some 
time ago Portugal, being short of railway wagons, 
placed an order for 200 in Germany. It has now 
been reported from a neutral source that the first 
batch arrived in Portugal towards the end of March. 


ANOTHER LocoMOTIVE MARKET THREATENED.— 
Chile may make its own locomotives in the future, 
for the first locomotive to be built entirely from 
domestic materials and by Chilean workmen was 
named at a ceremony in the San Bernardo shops of 
the Chilean State Railways some weeks ago. 


THE EnpD oF AN EvEsoRE.—The Ministry of War 
Transport has agreed to proposals made by the 
L.C.G. to demolish the temporary Waterloo Bridge. 
The existing structure is now the worse for wear and 
considerable repair work would be necessary if the 
bridge were to be retained. The new permanent 
bridge across the River Thames at this point is now 
open and the need for the temporary bridge is small. 


THe Ataska HicHway.—The proposal to con- 
struct a second highway from Prince George, B.C., 
to join the new Canadian-Alaska Highway at 
White Horse, Yukon Territory, is still being can- 
vassed in transatlantic circles. An amendment to 
the proposals would connect a vast network of water 
and road transportation systems and provide a 
valuable new link between the United States West 
Coast and Alaska. 

THe Canapian Rattways.— The operating 
returns of the two great Canadian railway systems 
for 1942 show the effect of war traffic. The freight 
traffic of the-C.N.R. was more than double that of 
the peak of the last war and 40 per cent. in excess 
of the peacetime record of 1928, while passenger 
traffic was 80 per cent. greater than in 1928. The 
revenue for the year exceeded 375 million dollars, 
against 304 millions in 1941. The gross earnings of 
the C.P.R. rose from 221 million dollars in 1941 to 
nearly 257 millions in 1942. 


Air and Water 


A ‘“Liperty” Ssarp AMALGaMaTIon.—Walsh- 
Kaiser Company, Inc., an organisation formed from 
Walsh Construction Company and the Kaiser 
interests, has taken over the Fields Point shipyard 
at Providence, R.I. This yard was started as the 
Rheem Manufacturing Company and was planned 
for construction of “‘ Liberty” type freighters for 
the U.S. Maritime Commission. 


CaNnaDA ABANDONS A BRIDGE PRoposaL.—Work 
on the strengthening and rebuilding of the Laurier 
Avenue bridge in the City of Ottawa by the Canadian 
National Railways is to be pushed on this year. The 
work will necessitate closing the structure for at 
least four months. A proposal to construct a tempo- 
rary vehicle bridge over the canal while the old 
bridge was under repair has been abandoned 
because of the prohibitive cost. 


IntanpD WaTERWAY FOR SoutH AMERICA.—A 
scheme is under consideration in Brazil, which, if it 
matures, would provide an inland waterway from the 
Orinoco to the Amazon vié the Cassiquiare and Rio 
Negro rivers. The President of Venezuela, in which 


country the scheme would start, has already had a| P. 


reconnaissance made, which showed that few diffi- 
culties existed in the way of opening up such a 
waterway. The route tentatively selected would 
carry the waterway from Venezuela through Bolivia 
and Paraguay to Buenos Aires. 


TIMBER FOR A Factory.—A factory is now being 
built in the United States, not far from Chicago, and 
under the supervision of the Corps of Engineers, 
which will be operated by the Douglas Aircraft 
Company in the manufacture of “C.54” four- 
engine Army transport aeroplanes. Here again 
timber is replacing steel, and it is estimated that 
some 30,000 tons of metal, including 20,000 tons of 
steel, will be saved. The use of metal has been con- 
fined to nails, ring connectors, and steam and 
sprinkler piping. The outstanding features are the 
70-ton trusses which span the 150ft. main assembly 
bay. 

Tue ‘“ NorMANDIE.”’—Considerable progress is 
reported on the salvage of the great French 
liner “‘ Normandie ”—now the U.S.S. ‘‘ Lafayette” 
—which was burned and sunk in New York 
harbour in February of last year. Divers 


have been working through the winter to close 
nearly 400 portholes and several cargo ports, 
and about 500 openings in the section of the 
deck now under water. Portholes are being plugged 


Memoranda 


concrete is placed to assist in sealing the openings 
Ports are closed by substantial steel and timber 
frames attached to the outside of the hull and against 
which concrete is placed. 


DusvquE Bripce.—To replace an old crossing 
built in 1887 a continuous truss structure of a type 
uncommon to American bridge building is now 
being constructed across the Mississippi River at 
Dubuque, Iowa. A three-span continuous truss 
unit, with 347ft. side spans and an 845ft. central 
arch, is employed for the main river crossing. 
Engineering News-Record says that the middle span 
was built as a cantilever, and when the trusses had 
been joined at the middle of the arch the hangers, 
floor system, and bottom chord ties were added to 
make what is believed to be the second continuous- 
truss, tied arch bridge in the United States. The 
first American crossing of this general type is the 
Meramec River bridge south of St. Louis. 


Miscellanea 


PETROL REFINERY FOR Russia.—Russia is to get 
a new refinery for producing aviation petrol on lend- 
lease from the United States. For this purpose two 
small producing plants in Texas are to be dis- 
mantled and shipped to U.S.S.R., together with a 
large quantity of additional equipment. 


Scrap Wire FROM Tacoma BripGe.—About 
4000 tons of steel wire, with a tensile strength of 
120 lb. per square inch, is being salvaged from the 
big cables of Tacoma Narrows bridge, which 
collapsed on November 7th, 1940. Normally, 
removal of the old cables and the towers would have 
been deferred until such time as it could have been 
done as part of the contract for the bridge to be 
erected, but the need for steel in the war effort 
has made it expedient to proceed now with the dis- 
mantling, even though the construction of a new 
bridge has been postponed for the duration of the 
war. 


Boutvian Ti1n.—Although the final figures are 
not yet available, it seems probable that the output 
of tin from Bolivia is still on the upgrade. Bolivia’s 
tin output has risen sharply in recent years—from 
25,000 tons annually in the period 1935-38 to 
27,215 in 1939, 37,940 in 1940, and 42,884 in 1941 ; 
shipments for 1942 should be between 40,000 and 
45,000 long tons. Apart from the problem of trans- 
porting the ore from the mines to seaports, there is 
a labour shortage and only native labour can be 
used owing to the high altitudes where the ore is 
mined. Tin normally represents about four-fifths of 
Bolivia’s exports. 


Buack FrsisH ror Metat Parrs.—Originally 
developed as a gun-blueing process for small arms, 
as well as for arms parts, a one-bath process is now 
being applied to a wide variety of metals, including 
steel, grey iron, brass, aluminium, and zinc. The 
actual items coloured by this process, which is called 
** Black Magic,”’ range from paper clips to cartridge 
cases and from hooks and eyes to steel wire drums. 
Scientific American states that the black colour 
produced by this simplified process is said to be 
equal in depth and rustproofing to other two-bath 
rocesses. It is supplemented by a coating of 
phenol-formaldehyde varnish and a hard wax coat- 
ing which will not rub off. 


SynTHETIC RuBBER IN SWEDEN.—It is reported 
that a Swedish scientist, Dr. Gésta Ehrensviard, of 
the Wenner-Gren Institute in Stockholm, has 
succeeded in developing a kind of artificial rubber 
which seems to possess several good qualities. Pro- 
duction on a small scale has been going on for some 
time at one of the rubber factories of the Swedish 
Co-operative Wholesale Society, which is support- 
ing his researches and will probably exploit the new 
product. It belongs to the so-called thioplast 
products, the weak point of which has hitherto been 
that they could not be vulcanised at a high tempera- 
ture. This can, however, be done with the Ehrens- 
vard rubber, and this is reported to be its essential 
new feature. The inventor has also succeeded in 
eliminating the unpleasant odour that formerly 
characterised such products. 


ASSOCIATION OF BoILeR SETTERS, CHIMNEY AND 
FurNACE Constructors.—A meeting of the prin- 
cipal firms engaged in the trades of boiler setting, 
chimney and furnace construction was recently 
held in London, when it was decided to form an 
association representative of the trade throughout 
the country. The objects of the association are to 
establish relations with the Ministry of Works and 
other appropriate Ministries in order that the con- 


public interest may be determined and to work out 
a scheme of mutual assistance and co-operation to 
ensure that the effects of shortage of man power 
may be minimised and the maximum output 
obtained. The new association will be known as 
the Association of Boiler Setters, Chimney and 
Furnace Constructors. The Chairman is Mr. P, A. 
Evans, of W. Neil and Co., Ltd.; the Secretary. is 
Mr. A. P. Hughes, 222, Strand, London, W.C.2. 


Personal and Business 


RusERyY, OWEN AND Co., Ltd., Darlaston, have 
acquired the whole of the share capital of Motor 
Panels (Coventry), Ltd. 


Mr. C. G. RENoxpD has been appointed Chairman 
of the Engineering and Metals Section of the Man. 
chester Chamber of Commerce. 


THe GREAT WESTERN Rattway COMPANY has 
announced the appointment of Mr. R. Hodges as 
assistant to the signal engineer, Reading. 

CaprTarn Victor SHEPERD has resigned from the 
board of the Triplex Safety Glass Company, Ltd., 
and companies associated with it, and has been 
appointed a director of British Indestructo Glass, 
Ltd. 


Tae Myrorp ENGINEERING Company, Ltd., 
Beeston, Nottingham, has entered into an arrange- 
ment with Drummond Brothers, Ltd., Guildford, 
under which it has taken over the manufacturing 
rights of the range of small Drummond centre 
lathes, their accessories and spares. It is the inten- 
tion of the Myford Engineering Company to produce 
identical lathes to the standard established by 
Drummond Bros., and to this end it has acquired all 
blue prints, patterns, jigs, materials and special- 
purpose machines hitherto used by the original 
manufacturers. The first machine to be put into 
production will be that previously known as the 
Drummond 3}in. centre lathe, which will hereafter 
be called the Myford centre lathe, type ‘ M.” 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Chemistry 
Wednesday, May 19th.—Lonpon Section: 30, Russell 
Square, W.C.1. ‘Recent Advances in Electro- 
Metallurgical Industry,” Dr. J. W. Cuthbertson. 


6 p.m. 
Institute of Fuel 
Thursday, May 20th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ Statistics 
in the Fuel and Power Industries,’”’ O. W. Roskill. 


5.30 p.m. 
Institute of Metals 

Wednesday, May 19th.—Inst. of Mechanical Engineers, 

Storey’s Gate, Westminster, 8.W.1. Annual May 

Lecture, ‘“‘ Electron Diffraction,’’ Professor G. P. 

Thomson. 6 p.m. ; 


Institute of Welding 

Wednesday, May 26th.—Inst. of Civil Engineers, Great 
George Street, Westminster, S.W.1i. ‘‘ Welding 
Research and Development in the United States of 
America,” H. W. G. Hignett. 6 p.m. 


Institution of Electrical Engineers 
To-day, May 14th.—N.E. StupEents: Visit to Newcastle 
Breweries, Ltd. 7 p.m. 
Monday, May 17th.—S. Miptanp StupENTs: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “Some Applications of Optics to 
Engineering,” M. H. Taylor. 7 p.m. 
Monday, May 24th.—Lonpon StupEents: Savoy Place, 
Victoria Embankment, W.C.2. Annual general 
“meeting. 7 p.m. 

Institution of Engineers-in-Charge 
Saturday, May 15th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘The Beet Sugar Industry 
and its Machinery,” G. M. Park. 2.30 p.m. 


Institution of Mechanical Engineers 
To-day, May 14th.—Storey’s Gate, Westminster, S.W.1. 
‘*A National Pool for Works Production C ils,” 
R. E. F. Bampton. 5.30 p.m. 
Friday, May 21st.—Storey’s Gate, Westminster, S.W.1. 
** Surface Finish and the Function of Parts,” Dr. 
G. Schlesinger. 5.30 p.m. 

Manchester Association of Engineers 
To-day, May 14th,—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Wage Systems and Incentives,” 
T. E. Jackson. 6.30 p.m. 
Friday, May 28th.—College of Technology, Manchester. 
“Commercial Air Transport,” Sir F. Handley Page. 

















by a patch that folds to go through the opening 
and then is held from the inside by toggle bolts, while | 
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Road Replanning in Built-up Areas 


Tue Minister of War Transport, with the 
concurrence of the Minister of Town and Country 
Planning and the Secretary of State for Scot- 
land, has appointed a Committee on the Re- 
planning of Roads in Built-up Areas, with the 
following terms of reference :—To consider the 
design and lay-out most appropriate to various 
types of roads in built-up areas, with due regard 
to safety, economy, and the requirements of 
town planning, and to make recommendations. 
The members of the Committee are :—Sir 
Frederick Cook, M. Inst. C.E. (Chairman), Major 
H. E. Aldington, M. Inst. C.E., Deputy Chief 
Engineer, Ministry of War Transport ; Mr. 
S. L. G. Beaufoy, A.R.1.B.A., Ministry of Town 
and Country Planning ; Colonel W. S. Cameron, 
M. Inst. C.E., City Engineer of. Leeds; Mr. 
W. R. Davidge, F.R.I.B.A., A.M. Inst. C.E.; 
Major C. V. Godfrey, Chief Constable of 
Salford; Mr. .R. A. Kidd, B.Sc., M. Inst. C.E., 
County Surveyor of Nottinghamshire; Mr. 
W. A. Macartney, M. Inst. C.E., City Engineer 
of Edinburgh; Mr. A. J. McIntosh, Chief 
Constable of Dumbarton; Mr. H. J. B. 
Manzoni, C.B.E., M. Inst. C.E., City Engi- 
neer, of Birmingham; Mr. R. H. Matthew, 
A.R.1.B.A., of the Scottish Office; and Mr. 
T. G. Newcomen, A.M. Inst. C.E., Engineer to 
the Ministry of War Transport. The Secretary 
of the Committee will be Mr. R. 8. F. Edwards, 
A.M. Inst. C.E., Barrister-at-Law, of the 
Ministry of War Transport. The main object of 
setting up the Committee, it is explained, is to 
give expert advice on replanning the road 
systems of towns and cities, more particularly 
those which have been widely damaged by air 
raids. Some Local Authorities have already 
begun making plans for redevelopment, and it 
is expected that the work of the Committee 
will therefore be pressed forward as rapidly as 
possible. Special attention will be paid to the 
requirements of traffic with special regard to 
road safety. As soon as the report of the Com- 
mittee is received it is intended to prepare a 
memorandum based on its recommendations for 
the guidance of Local Authorities. 


Conciliation in the Mining Industry 


AN announcement made early in the week 
indicated that difficulties in setting up the new 
national conciliation and arbitration machinery, 
designed to ensure peace in the coal-mining 
industry, had been removed. Miners of North- 
umberland and Cumberland had objected that 
the 1940 agreement, providing that district 
wage agreements should be continued during 
the war, subject to mutually agreed alterations, 
prevented reference to the new bodies of a 
district dispute. An award by the Board of 
Investigation, issued on Saturday, May 15th, 
modifies the 1940 agreement, and provides that 
“every existing district wage agreement shall 
be open to review on the application of either 
party to the District Referee or reviewing 
authority ; on a review, no alteration in the 
arrangement shall be made unless a substantial 
change of circumstances is proved; decisions 
shall be binding on the parties, but shall be 
open to subsequent review if circumstances 
substantially change; and each party may 
nominate an assessor, who shall be entitled to 
be present at the hearing, but shall not vote or 
be a party to the decision. For the purposes of 
the provisions of the national scheme, which 
deals with the transfer of district questions to 
the National Board, every application for a 
review of a district wage arrangement shall be 
deemed to be a district question, provided that 
where a District Conciliation Board has not 
yet been established the reviewing authority 
shall be deemed to be the District Referee, and 
the associations parties to the wage arrange- 
ment shall be deemed to be the representatives 
of employers and workmen on the District 
Conciliation Board. Any claim by either or 
both parties that a matter of wages shall be 
dealt with‘on a national basis shall be regarded 
as falling within the jurisdiction of the National 





Board constituted under the Conciliation 
Scheme and dealt with accordingly. The 1940 
agreement as modified by this award shall, for 
all the purposes of the Conciliation Scheme, be 
treated as a settlement made by the National 
Negotiating Committee, and be open to review 
upon proof of a substantial change of circum- 
stances.’’ This award has been accepted by the 
Mining Association and the Mineworkers’ 
Federation, 


Profit in Industry 


In his chairman’s speech at the annual 
general meeting of Johnson and Phillips, Ltd., 
on Thursday, May 13th, Mr. Leslie Wates 
commented on what, he said, is often loosely 
termed ‘‘the profit motive in industry.” He 
felt that there were at least three partners con- 
cerned in any industrial enterprise, and the 
enterprise should be carried on to the satis- 
faction and profit of the three. The first, and 
really the most important, was the consumer 
of the goods produced, because unless -he was 
satisfied as to the quality and value of the 
goods, the business ceased. Then the second 
partner was the group of people who, by their 
work, produced the goods. Usually they were 
spoken of broadly as labour, but in the same 
category were the whole of the staff—the engi- 
neers, research workers, welfare workers, and 
other members of the organisation who diréctly 
or indirectly assisted in the production of the 
products. The third partner in the venture 
was generally, but loosely, referred to as the 
capitalist, without whose money there would 
be no plant or machinery which could be 
engaged in the manufacture of the product. It 
was, Mr. Wates continued, right and proper 
that this third partner should have a reasonable 
return for his contribution to the venture, as 
it was that the first and second partners should 
have value for what they gave, and he thought 
that no apology was required for the share- 
holder receiving a proper return for his invest- 
ment. What was to be deprecated was both 
profiteering and undue emphasis on the profit 
side of the business to the detriment of the 
other parties concerned. No one of the three 
parties could function without the other two. 
They -were interdependent and all must be 
satisfied and must share with each other the 
results of the industrial activities of the concern 
with which they were associated. 


Escort-Carrier H.M.S. “ Battler ” 


On Wednesday, May 19th, some particulars 
were released by the Admiralty concerning the 
new escort aircraft-carrier H.M.S. “‘ Battler,” 
which was designed and built in America and 
has joined the British Navy. She is one of 
several merchant ships which were ordered to 
be converted for this new duty during their 
early construction. She was built by the 
Ingalls Shipbuilding Corporation, at Pasca- 
goula, Mississippi, on the Gulf of Mexico. 
While her flight deck is smaller than those we 
associate with a modern aircraft carrier, she is 
capable of carrying @ surprising number of 
“‘Seafire”’ fighters and “Swordfish”? and 
torpedo spotter reconnaissance aircraft. Weld- 
ing and prefabrication was employed in her 
hull construction. Her machinery is of modern 
geared turbine construction, and consists of 
Westinghouse turbines taking steam from 
Foster Wheeler high-pressure boilers. About 
70 officers and 450 men form the ship’s comple- 
ment, and her commander is Captain F. M. R. 
Stephenson, R.N., who served in the famous 
aircraft-carrier “‘ Ark Royal.” Some of the 
ship’s fittings and domestic arrangements show 
her American design. Thus the mep’s meals are 
served on the cafeteria system and a soda 
fountain is fitted. Again, instead of naval 
hammocks, spring bunks are provided. Little 
can, of course, be said about much of her 
equipment, which has been specially designed 
for the fighting of German U boats. It.is stated 
that a dozen or more ships of this class which 
have been turned out in shipyards, both on the 
east and west coasts of America, will be soon 





added to the Royal Navy. It is well known 
that long-distance flying aircraft based in Great 
Britain and in the United States and Canada 
have done much to hunt down German sub- 
marines in the seas nearer to the land. Many 
submarine packs, however, have been operating 
in less-accessible mid-Atlantic stretches, and 
itis for such duties that the new escort aircraft 
carrier has been designed. 


Sir Charles Bruce-Gardner’s 
Appointment 


Ir is announced by the Ministry of Aircraft 
Production that Sir Stafford Cripps, the 
Minister of Aircraft Production, has appointed 
Sir Charles Bruce-Gardner to be Controller of 
Labour Allocation and Supply in the Ministry. 
He will be a member of the Aircraft Supply 
Council. Sir Charles will be assisted in an 
wdvisory capacity by the Departmental Produc- 
tion Efficiency Board, of which he will continue 
to act as Chairman. In order to enable Sir 
Charles Bruce-Gardner to take up full-time 
employment under the Ministry, the Society 
of British Aircraft Constructors, Ltd., has 
acceded to the Minister’s request to release Sir 
Charlies from the post which he has held for the 
last 54 years as Chairman of the Society. Sir 
Charles, who is fifty-six years of age, received 
his education at St. Dunstan’s College and at 
Battersea Technical College, where he studied 
mechanical engineering. In 1913 he became 
direetor of John Summers and Sons, Ltd., and 
other industrial firms. He served on the Sheet 
Trade Board and the Sheet-makers’ Conference, 
and was a member of the Central Council ‘of 
the Mining Association and Chairman, of the 
Flintshire Coalowners’ Association. He also 
served as Chairman of the Galvanising Con- 
ciliation Board and the Iron and Steel Indus- 
trial Research Council. He was a member of 
the Advisory Committee of the Department of 
Overseas Trade and from 1930 to 1938 was 
Industrial Advisor to the Governors of the 
Bank of England. He was also managing 
director of the Securities Management Trust, 
Ltd., and for two years served as Chairman of 
the London Iron and Steel Exchange. He has 
served on several Government and Departmental 
Committees. 


Post-War Rebuilding 


In The Times on May 13th there appeared a 
letter from Sir John E. Thornycroft, President 
of the Institution of Civil Engineers, dealing 
with the rebuilding work that will be necessary 
after the war. It states that during the war 
period arrears of all classes of construction have 
been accumulating, which, together with the 
repair of war- buildings, represent a 
total amount of work of some £2000 millions 
waiting to be begun as soon as hostilities cease. 
The delay between the decision to proceed with 
@ project and the commencement of work may 
be as much as eighteen months. Priorities, 
both as regards labour and materials, should be 
decided upon now, so that these may be applied 
in the best sequence from the national point of 
view. It would appear to be desirable to pre- 
pare plans for a pool of work which could be 
drawn upon as circumstances demanded. The 
pool should be of sufficient size, say, £450 
millions worth of all classes of work to cover 
@ year’s programme. The necessary drawings, 
specifications, and bills of quantities should be 
sufficiently comprehensive to permit of com- 
petitive tenders being obtainable, and thus 
avoid cost-plus and other systems of payment 
that have been so much criticised during the war 
period. The money spent would not be wasted, 
as sooner or later preparatory steps must be 
undertaken. The expenditure involved for. the 

preliminary work would be considerable, but 
the advantage of having such a reservoir of. 
fully considered and prepared schemes to draw 
upon at short notice would far outweigh the 
expense involved, and would prevent the waste 
of money that occurred after the last war when 
work: had-to be hurriedly put in hand without: 
adequate plans to work from. ' 
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Delaware 


Aqueduct 


No. X—(Continued from page 385, May 14th) 


1 — foregoing description of the West 
Branch reservoir and its interrelation with 
the Delaware aqueduct will make more 
readily understandable the work that has 
latterly been done there under contract 321 
by the Frazier-Davis Construction Company. 
The contract was awarded that firm on 
January 4th, 1939, on the estimated bid cost 
of 11,924,450 dollars, and called for the 
driving of 11,900ft. of 13-5ft. tunnel extend- 
ing westward from Shaft 9 uptake to form 
the concluding stretch of the 44-6-mile 
Rondout to West Branch tunnel; 12,800ft. 
of 15ft. tunnel forming the by-pass tunnel 
under the West Branch reservoir between 
Shaft 9 downtake and Shaft 10 uptake ; and 
10,700 lineal feet of 15ft. tunnel extending 
southward from Shaft 10 downtake, forming 
the northernmost part of the West Branch to 
Kensico tunnel, which is 22-4 miles long. 
Shafts 9 and Shafts 10 were sunk to their pre- 
scribed depths under a preceding contract 
and had remained idle long enough to become 
flooded prior to the starting of work by the 
Frazier-Davis Construction Company, which 
unwatered the shafts by pumping and had 
them cleared so as to be able to begin work on 
tunnel driving on June 24th, 1939, at the 
headings north and south from Shafts 9. 
Shaft 10 downtake, because of the difficult 
work involved in excavating the enlarged 
section and sinking the two lateral shafts for 
the ten downpipes, was not used for the 
driving of the heading south from the bottom 
of that shaft. Instead, the head frame was 
erected over Shaft 10 uptake and the Frazier- 
Davis Construction Company deepened that 
shaft about 100ft. to intercept the projected 
tunnel line, and all hoisting of muck and the 
handling of materials in connection with the 





HEAD FRAME AND CELLULAR 


driving of the first stretch southward of the 
15ft. West .Branch Kensico tunnel was done 
from this temporary starting point. When 
this tunnelling was completed the drift 
between the two shafts was filled with con- 
crete, save for the installing of a connecting 
24in. blow-off. By this arrangement of work 
the enlargement operations down in Shaft 10 
downtake could be carried on in a careful and 
leisurely manner, as has. been necessary, with- 
out interference and without delaying tunnel 


At Shafts 9, at the northern end of the 
West Branch reservoir, the contractor erected 
a high head frame equipped with two counter- 
balancing muck skips and man-cages, over 
the downtake shaft ; and over the uptake 
shaft he provided a lower head frame fitted 


The starting steels were 3ft. long, and steels 
were changed with each 2ft. penetration, 
and the final steels were 13ft. in length. A 
well-equipped blacksmith shop at Shafts 9 
took care of all drill steels. The detachable 
bits were reconditioned by an outside com- 
mercial servicing company. According to 
records, the number of resharpenings ranged 
from an average of 3-32 per bit for some 
months and as much as 5-45 per bit during 
other months, depending upon the nature 
and condition of the rock penetrated. The 








COFFERDAM FOR SHAFTS 10 


with a hoist for handling only essential 
materials and equipment. For convenience, 
the contractor excavated a common chamber 
between the bottoms of the two shafts, and 
this interval of 50ft. will be plugged solidly 
with concrete at the conclusion of all neces- 
sary underground construction work. 

A loading pit was excavated below the 








driving. 


tunnel floor for two skips of 6 cubic yards 


COFFERDAM FOR SHAFTS 10 


capacity, at the bottom of Shaft 9 downtake. 
Koppel side-dump muck cars, each of 6 cubic 
yards capacity, and tipped manually when 
discharging, have been used by the con- 
tractor. Muck trains of from seven to eight 
cars have been in service, and the hauling 
has been done with storage battery locomo- 
tives of three different makes. The batteries 
have been charged at underground stations— 
one at Shafts 9 and the other at Shafts 10. 
Leyner drill rods, 1}in. in diameter, have been 


shanks were made up and threaded on the 
job, and it is said that joint failures averaged 
0-4 per cent., and shank failures averaged 
3 per cent. The contractor is reported to 
have effected a worth-while economy in 
shanks by standardising on odd lengths of 
3ft., 5ft., and 7ft., &c. The breaks which 
usually occurred at one or the other end of 
a steel made it possible to cut down by Itt. 
each broken steel, so that it could be made 





CHERRYPICKER 


use of repeatedly. The blacksmith shop at 
Shafts 9 took care of all drill steels on the 
job at all shafts. 

Ventilating air at Shafts 9 and Shafts 10 
has been furnished by blowers at the surface, 
each of 12,000 cubic feet per minute capacity 
—two blowers for the two headings at Shafts 9 
and one blower for the single heading south 





used, equipped with Timken detachable bits. 


from Shafts 10. At each heading the con- 

















trac 
fort 
Eac 
for’ 
S-7 
of ¢ 
wer 
plu 
the 
rou 


an 
hol 
six 
ho! 
nol 
the 
Fo 


the 


yie 


























May 21, 1943 





THE ENGINEER 


403 








tractor used a drill carriage of rectangular 
form and fabricated of structural steel parts. 
Each carriage mounted seven drills at its 
forward end, and these were Ingersoll-Rand 
s-70 drifters with power feed. At the rear 
of each carriage on the top platform there 
were two D A-35s that were used to drill 
plug and. other holes for the engineers. At 
the north heading from Shafts 9 an average 
round required the drilling of forty-two holes, 





CONCRETE 


and each of the seven drifters drilled six 
holes, and the drilling required from two to 
six hours. The rock varied and carried 
hornblende and gneiss, and the rock in the 
north heading was 25 per cent. harder than 
that in the heading south from Shafts 9. 
For instance, a 9ft. drill round in the north 
heading gave an average pull of 8}ft., while 
the south heading, drilling an 11ft. round, 
yielded an average pull of 10ft. The drilling 





CLEANING INVERT 


BULLDOZER 


time for a round in the heading south from 
Shafts 9 ranged from 1} to 34 hours, and 
the average time was about 24 hours. These 
figures are more informative when it is 
recalled that the excavation in the north 
heading was for a finished tunnel section 
13}ft. in diameter, while the corresponding 
work for the south heading in driving the by- 
pass tunnel was for a finished section 15ft. in 
diameter. 

The drill carriages used on contract 321 





PLACING EQUIPMENT FOR ARCH LINING 





were not as large as the drill carriages that 
also had combined cherry-pickers for car 
shifting, used on other contracts. It was 
said that the smaller drill carriage could be 
placed closer to a face and made it easier to 
reach the corners when drilling. Each of 
these carriages had an electrically driven 
blower of 12,000 cubic feet per minute capa- 
city on its upper platform for the purpose of 
improving ventilation at the heading and 


reducing or preventing fogging by the drill 
exhaust. This blower supplemented the air 
discharged into the tunnel from the 28in. 
vent pipe with its outlet a short distance 
back from the face. The excavated cross 
section of the heading north from Shafts 9 
averaged 16}ft.—3ft. in excess of the tunnel 
diameter after the placing of the concrete 





INVERT CONCRETING MACHINE 


lining. The excavated diameter of the by- 
pass tunnel averaged 18ft., the cross section 
after lining being 15ft. “ 

A Conway 75 H.P. mucker was used to 
load the muck cars at each heading, and it 
required on an average two hours to move a 
mucker in, do the mucking, and to move the 
mucker back out of the way on a siding in 
doing the work at either the north or south 
headings from Shafts 9. All muck raised 





to the surface at Shafts 9 for disposal was 





loaded into motor trucks and then sterilised 
at a nearby disinfecting station before being 
moved to one or the other of two spoil areas, 
the first near the shafts and adjacent to a 
crushing plant, and the other close to 
the opposite shore at the north end of the 
reservoir. The sterilising solution was 
sprayed down on to the truck load at the 
rate of 4 gallons per cubic yard of broken 
rock, The solution contained 1lb. of 
chlorine for each 100 Ib. of water used. This 
precaution was taken to prevent the pollution 
of water in the reservoir during the storage 
of the muck close by that basin. A mucker 
could fill a 6 cubic yard car in 1} min., and 
the muck cars and the drill carriage moved 
on the main track, which was of 3ft. gauge. 
For the making up of a muck train during 
loading operations, the empty cars were 
handled in succession by a separate cherry- 
picker that was stationed about 175ft. back 
from the face of the heading. At the top of 
a cherry-picker was mounted an electric 
motor for lifting the cars, and at each end, 
at the bottom, suspended from a gate formed 
of welded piping, were two car wheels, 3ft. 
apart. These bottom end gates could be 
swung to one side to get them out of the way 
when the cherry-picker was wedged up and 
in position to operate. To shift the cherry- 
picker, the gates were swung across the 
track, the wedges were removed, and the 
wheels again settled upon the track. This 
type of cherry-picker performed efficiently 
and was easy to shift from station to station. 
ing the driving of the headings from 
Shafts 9 the rock, which generally stood up 
well during tunnelling, had a tendency to 
spall when exposed to the air. Guniting 
checked this when the arch section was 
coated from a level about 2ft. above the 
springing line on each side of the excavation. 
Steel roof support: was required only in a few 
places. Muck from Shafts 9, after crushing, 
has been used in preparing the concrete for 
the tunnel lining. Ample compressor plants 
at Shafts 9 and Shafts 10 have furnished the 
operating air variously required on the job. 
Wellnigh all underground work having 





INVERT CONCRETING MACHINE 


to do with the effluent chamber has been 
done from within a cofferdam, having a 
length of approximately 870ft., and com- 
posed of sixteen circular steel sheet piling 
cells filled with excavated material, with the 
two ends tied to the shore by earth embank- 
ments stiffened with a line of piling. After 
unwatering and the removal of the over- 
burden, the rock remaining was excavated 
to the required depth with wagon drills and 
sinkers. The wall directly back of Shaft 10 
downtake and the two 22ft. downpipe shafts 
was carried down to a depth of 100ft., and 
the deepest part of the cofferdam is about 
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60ft. above the floor of the unwatered area. 
The top of Shaft 10 downtake was cleared 
away to the level of the bottom of the 
excavation and then sealed with a concrete 
cap to protect the shaft against flooding in 
case of any failure of the cofferdam and the 
inability of the drainage pumps installed to 
control incoming water. This was done, 
however, only after the area within the coffer- 
dam was twice flooded when the cofferdam 
weakened, and considerable volumes of water 
poured into the extensive excavation. The 
otiginal trouble was due to stopping the sheet 
piling at the top of an old and submerged 
stone wall instead of driving on down to 
underlying bedrock. Water worked in 
through that wall and into the excavation 
when the area was pumped out, the head at 
that time being 30ft. When the first break 
occurred the shaft and tunnel were inundated 
and the men below ground were saved only 
by hurriedly bringing them to the surface. 
The second leak developed through one of 
the embankments, and pumps were later 
installed of ample capacity to keep any 
leakage under control, and the embankment 
was also amply strengthened. 

The usual practice among the tunnel 
driving contractors on the Delaware aqueduct 
has been to place the invert of the concrete 
lining first, and then to pour the arch by one 
or the other of several methods. The 
Frazier-Davis Construction Company has, 
on the other hand, worked the other way 
round—placing the side walls and arch and 
ending up with the placing of the invert. 
This ure was resorted to for the purpose 
of simplifying the invert clean-up and obviat- 
ing the relaying of track. The concrete was 
mixed on the surface in a typically modern 
plant equi with three l-yard non-tilting 
mixers, which discharged on to a belt con- 
veyor that delivered to a 10in. drop pipe in 
the shaft. The preliminary kerb walls were 
placed at each side of the invert with 24-yard 
side dump cars of special design. Concrete 
for the arch and invert was hauled in 2-yard 
bottom-dump buckets, and three such buckets 
were placed on each car of the two-car trains. 

The forms for the side walls and arch were 
in five 30ft. lengths, each set on its own 
traveller. The form was hinged at the top 


and could. be pulled away from the wall for | first 


moving, but. it was not telescoping. Each 
form traveller moved on rails set in steel 
channels on well-levelled blocking just out- 
side the muck track, and the traveller served 
to support and to steady the form during 
the placing of the concrete. A form was 
moved ahead and set during the “ grave- 
yard ” shift—the one between midnight and 
8 a.m.—and the day shift placed the con- 
crete in a 150ft. length in the course of five 
or six hours. ; 

The arch concrete was placed with two 
2-yard pneumatic guns, which were set up 
in a long carriage that operated on rails laid 
for the form. That carriage was a frame for 
carrying two 6in. pipes for shooting the 
concrete, and the carriage also mounted a 
gantry for transferring the concrete from the 
supply cars to the pneumatic placers. 
Loaded buckets moved under the gantry, 
were picked up and transferred sideways to 
a point over a gun, and dumped into a 4-yard 
hopper having a screw agitator to keep a 
continuous supply of concrete ready for the 
gun. The entire carriage frame advanced 
toward the shaft as a Sorte of the lining 
concrete proceeded. ith the side walls 
and arch of the lining in place, then the work 
’ in connection with the invert lining was taken 
in hand. t 


one, and gave a picture of the problem as it 
appeared to the Sub-Committee. He empha- 
sised* the complication of the problem, 
involving as it does biological as well as 
physical studies, and added that as very few 
members of the Sub-Committee had any 
knowledge of the 
had to define it 
When the matter was discussed before the 
Institution of Naval Architects—see THE 
ENGINEER, April 23rd, 1943—most of the 
speakers were members of the Sub-Committee, 
but a plea was made on this occasion for 
others who might have fresh ideas and 
criticisms. 


of the inquiry had been supported by the 
Admiralty, the Iron and Steel Research 
Council, the shipowners, and the ship- 
builders, and he emphasised that that was a 
piece of research work of primary national 
importance, being conducted without any 
anxiety as regards finance, 


165ft. prepared a section for the placing of 
the concrete each day. A rail, made of a 
standard angle, was set on each side wall, 
near the bottom, to serve as a track for a 
transfer gantry, a carriage for a 165ft. belt 
conveyor, and subsequently for the invert 
screen. The gantry picked up the buckets of 
concrete and moved them ahead over the 
muck track to a concrete hopper set on the 
centre line of the tunnel. The hopper had a 
screw agitator that fed the concrete to a belt 
conveyor for delivery to the invert. The 
procedure adopted by the contractor 





is said to have given complete satisfaction, 

Operations under contract 321 were under 
the direction of Don H. Blanks, vice. 
president of the Frazier-Davis Construction 
Company, who acted as general manager on 
the job. 

At the present time the bulk of the con. 
struction work under contract 321 is finished 
andthe concluding operations will have to do 
with the influentand the effluent chambers and 
the installing of apparatus to be provided by 
the Board of Water Supply of New York City. 

(To be continued) 











1 hag» annual meeting of the Iron and Steel 
Institute was held at 4, Grosvenor 
Gardens, London, 8.W.1, on Thursday, May 
13th. The President (Mr. John Henderson) 
was in the chair, and, after expressing satis- 
faction at such a large attendance, specially 
welcomed representatives of America, China, 
Luxembourg, Poland, and other Allied 
countries. 
The announcement was made that the 
Council had decided to award the Bessemer 
Gold Medal for 1943 to Mr. J. H. Whiteley, 
of the Consett Iron Company. Owing to an 
important engagement elsewhere, Mr. White- 
ley was not present at the meeting, and the 
presentation will be made at a later date. 
Referring to the Williams Prize, the President 
recalled that no award had been made for 
1942, but it had now been decided to award 
it for that year to Mr. R. L. Knight for his 
paper on “A Review of Basic Open-hearth 
Practice at an Australian Plant,”’ presented 
at the present meeting. For 1943, the 
Williams Prize had been awarded to Mr. A. 
Jackson for a on “Lining a Large 
Basic ewe en Steel Furnace.” Mr. 
Jackson is with the Appleby and Froding- 
ham Company. 
After further formal proceedings, two 
papers were presented and discussed. The 
was : 
“First REPORT OF THE Marinz CorRosION 
Sus-CoMMITTEE ” 


The report (see page 415) was introduced by 
Dr. H. Bengough, F.R.8., Chairman of the 
Sub-Committee, who said it was a preliminary 


icular problem, they 
ore they could attack it. 


Dr. W. H. Hatfield said the finances 


He challenged 
he view that anti-fouling paints got rid of 


The Iron and Steel Institute 


—<>— 


that the war would not have to be a very long 
one before the results of the research would 
actually be of service to the war effort. He 
asked whether it was true, as had often been 
alleged, that ships’ ei made thirty or 
forty years ago were better than those made 
to-day, inasmuch as it was claimed they were 
more easily protected against fouling. 

It was pointed out in the discussion that 
steel made many years ago was so different 
in the matter of rolling temperatures and 
what was now considered quality from the 
point of view of inclusion of gases and exclu- 
sion of gases, that makers to-day would be 
horrified to put it on the market. Present- 
day steel, pointed out Mr. Sinclair Kerr, of 
the Lancashire Steel Corporation, was very 
much better in quality, yet that very fact 
seemed to be a disadvantage from the point 
of view of fouling. 

Other speakers alleged that there had been 
very little improvement in anti-fouling com- 
positions for a long time, but one point which 
was somewhat emphasised was that in the old 
days shipbuilders bought stocks of plates 
and stored them in their yards, where they 
became “ weathered” and de-scaled. They 
did not use them for, perhaps, months after 
receipt. Now the practice was to use the 
plates within a week of receiving them. It 
was also pointed out that the temperature of 
finishing plates was now much higher than 
it used to be, and the type of scale was 
different. Again, modern steels contained 
less phosphorus and ge ea and it was said 
that in some cases phosphorus had been 
found to have an effect on steel which 
inhibited corrosion to some extent. 

Another view, expressed by Mr. L. Ripley, 
of Lloyd’s Register, was that ships’ plates 
were practically the same quality in whatever 
part of the world they were bought, and he 
suggested that the problem of fouling was not 
one of steel quality. 

Whatever the position regarding ships’ 


plate. manufacture, it was emphasised that, 
notwithstanding improved qualities of steel, 
as much money was being spent now on paint- 
ing as ever, and the hope was expressed that 
a special steel would be donde 

wotld obviate the need for painting. 


oped which 
The second paper was :— 


‘*A Review OF Basic OPEN-HEARTH PRACTICE 


AT AN AUSTRALIAN PLANT” 


By BR. L. Kyicut, Australian Iron and Steel, 


Ltd., Port Kembla, N.S.W., Australia. 
The author gives a comprehensive description 


of the plant and practice at the steel works of 
Australian Iron and Steel, Ltd., Port Kembla. 
The plant is situated within 15 miles by rail of 
several collieries owned by the company ; the 


An electrically driven bulldozer was used|the trouble, and quoted a figure of 20 per|jimestone is brought 47 miles by rail from 





to push the muck in the invert up to a loader, | cent. of the fuel used on ships as necessary 
and washing of the invert for a stretch of 


to overcome the effects of fouling. He added 





Marulan ; red hematite ores, low in phosphorus, 
are shipped from the Whyalla deposits to Port 
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Kembla, which is about 1070 miles. The open- 
hearth department consists of seven fixed 
furnaces varying from 160 to 280 tons capacity 
and « 1200-ton hot-metal mixer, the latter 
receiving metal from 70-ton transfer ladles filled 
from 120-ton ladles hauled from the blast- 
furnaces. The open-hearth furnaces are fired 
with either tar and coke oven gas or producer 
gas and coke oven gas. They all comply with 
accepted modern standards relating to water 
cooling and are equipped with modified Blair 
ports and water-cooled straight-line gates and 
valves. The tar is fed at 40 lb. per square inch 
and 200 deg. Fah., with steam for atomisation 
at 60-80 Ib. per —_ inch and 325 deg. Fah. 
The outstanding features of the furnace prac- 
tice are the high hot metal/serap ratio, the 
heavy ore charge (448 Ib. per ton), and the low 
flux rate. The furnaces are. therefore subject 
to violent and protracted ore boils, resulting in 
a heavy carry-over of solid particles in the waste 
gas stream. In spite of this, three of the fur- 
naces have produced ingots at a rate exceeding 
21 tons per hour. During ten years’ working, 
improvements in design enabled the 230-ton 
and 280-ton fixed furnaces to be built which 
can carry such burdens continuously for cam- 
paigns exceeding thirty-six weeks. Details of 
these improvements in hearth, slag pocket, and 
checker chamber design are given. Five of the 
seven furnaces are all-basic, except for the roof 
and downtake arches ; 95 per cent. silica bricks 
are used for the roofs, the life of which varies 
with the type of fuel. An average roof life is 
370 heats on producer gas fired units. Com- 
prehensive descriptions of stockyard operations ; 
charging, melting, and tapping practice ; ingot- 
mould design and preparation; slag control ; 
and the production of phosphorised sheet bars, 
of rimming steel, and of alloy and forging steels 
constitute the last part of the paper. 


As already mentioned, the author of this 
paper has been awarded the Williams Prize 
for 1942. 

The paper was presented by Mr.. A, 
Robinson, Chairman of the .Open-Hearth 
Committee. 

Dr. E. Gregory (Parkgate Iron and Steel 
Company, Ltd.), referring to the use of sand, 
said he was not satisfied with the author's 
explanation as to the effect of this upon the 
diminution of the iron oxide concentration. 
The manganese oxide in the slag, which was 
very high, must play an importent part. 
The pn oat stated that sand should be 
regarded as a necessary basie open-hearth 
flux, and the controlled use of it recognised 
as a valuable aid in the production of basic 
steel, but he himself would hesitate to add 
sand to his basic hearth slag, not from the 
point of view of iron oxide concentration, 
but with regard to de-phosphorisation. It 
would be useful to have details of the method 
of determining the slag, and also of the rapid 
estimations of manganese, phosphorus, 
sulphur, &c., mentioned in the paper. 

Mr. C. A. Reed (Skinningrove Iron Com- 
pany) asked whether the depth of the bath, 
viz., 44in., had offered any difficulties to the 
operator. After remarking that he looked 
forward to the.day when more could be done 
with basic refractories, he referred to the 
ribbed roof and said that his experience had 
been that it was difficult to remove the dust 
from between the ribs. Commenting on the 
remarks in the paper with regard to instru- 
mentation, he asked for information about 
the balanced dra 
method worked. , With regard to the 
use of salt water for cooling the furnaces, he 
inquired as to trouble through corrosion of 
the pipes, joints, and valves. 

Mr. R. Mather said he was not so much 
concerned, with details of the furnace con- 
struction as with the actual output of the 
furnaces. He particularly wished to know 
how much the shop described actually turned 
out in a year of continuous work, which was 

the criterion he himself preferred to apply. 


t control and how the 


Dr.. T. Swinden (United Steel Companies) 
said the walls of the author’s ingot moulds 
were very thick, and he would not consider 
the life obtained as anything phenomenal. 
As to refractories, steel makers dreamed of 
all-basic refractories, and although his firm 
had worked at that they had not been very 
successful, 

Dr. Swinden then read a communication 
from Mr, J. H. Chesters, of the Central 
Research Department of the United Steel 
Companies, who, referring particularly to 
the section of the paper dealing with bottom 
maintenance, said that the author’s state- 
ment that “the quality, quantity, and yield 
of steel made in any open-heafth shop is 
largely dependent on bank and bottom 
maintenance,” would be an added stimulus 
to those in this country who were devoting 
so much time to the study of open-hearth 
and arc furnace bottoms. He said it was true 
that Australian bottom technique was more 
like the American than the British, but the 
information given in the paper and the addi- 
tional information which it was h the 
author would give should be of considerable 
value to this country. Virtually all basic 
bottorhs in England were made and main- 
tained with burnt dolomite (basic). The use 
of hydrated magnesia in pug form for repair- 
ing bottom holes and of raw dolomite for 
general fettling were therefore of particular 
interest. So also was the anon that the 
“ best fettling refractory would appear to be 
a self-bonding weatherproof i 
dolomitic material in Loita sized acicular 
particles of high softening point.” Appa- 
rently the author referred to a eae a 
material produced in America in a rotary 
kiln using an addition of iron oxide equi- 
valent to about 5 per cent, in the final pro- 
duct. He believed those particles were 
rounded and would like to know why the 
author considered an acicular character 
desirable. 

He asked for further information on the 
following points :— 

(1)What is the grading of the raw dolomite ? 
Just how “small” is it, and is it free of 
dust ? Does the author use this material 
because it is cheap, and one can “ get away 
with it,” or because it has certain advantages 
over burnt dolomite ? 

(2) What are the average fettling times 
on these furnaces, and whet amounts of raw 
dolomite, burnt dolomite, and calcined mag- 


the consumption of fettling material increase 
with the age of the bottom ? 

(3) Does the use of bauxite instead of 
fluorspar in slag making result in an increased 
consumption of fettling material ¢ 

(4) Is the slag line cut worse and the con- 
sumption of fettling material greater when 
melting steels with s having high iron 
oxide contents, such as B 127 in Table XII ? 

Dr. D. Binnie, whilst agreeing that the 
quality’ of the author’s raw materials was 
excellent; said he could not understand the 
figure of 2,862,000 B.Th.U. per ton, because 
the figure in this country was more like 
4,000,000 B.Th.U., allowing for week-ends, 
breakdowns, and stoppages. Would the 
author state how his figure was arrived at 
and what of steel was made # 

Mr, I. Jolly (Guest, Keen, and Baldwins, 
Ltd.) criticised the author’s figures of silica 
content, and said he wondered whether they 
were the answer to the author’s slag control. 
Did the slag control require more silica in the 
slag on occasion and was that a method of 
obtaining it # 

Mr. J. N. Kilby (Richard Thomas and Co., 
Lad.) said that just before the war his firm 
obtained an output of 1800 tons per week, 
using about 75 per cent. of the furnace capa- 
city, and therefore he did not consider the 
author’s figure of 2000 tons per week excep- 
tional. 
| Mr. R. H. Myers (British Iron and Steel 
Federation) said the figures in the paper 
indicated a definite decrease in mould life as 
the silicon increased beyond about 1 per 
cent. He thought the author’s phosphorus 
in his moulds was beyond the danger mark 
and would create a tendency for the mould to 
crack. 

The President said he had been over the 
plant described by the author, and wished it 
were some thousands of miles nearer so that 
otherscould visit itand appreciate the wonder- 
ful work that had been done. The Broken 
Hill Company, which was the proprietor 
of the Australian Iron and Steel Company, 
deserved the greatest credit for what had 
been done, for it had shown a spirit of enter- 


prise and which was not only a credit 
to it, but also to the British nation. One 
thing not mentioned in the paper was the 


orderliness and tidiness of the plant at 
Broken Hill. In moving a vote of thanks to 
the author, he recalled that the Council had 
shown its appregiation of the paper by 





nesite are used per ton of steel made? Does 


awarding him the Williams Prize for 1942. 








Ruur Dams AND WaTER PowER STATIONS 


OX Monday, May 17th, Sir Archibald 
Sinclair, the Secretary of State for Air, 
speaking at the Norwegian Independence 
Day celebration at the Royal Albert Hall in 
the presenee of King Haakon and the Crown 
Prince of Norway, announced that a special | 
force of “Lancaster” bombers of Bomber 
Command, led by Wing-Commander G. P. 
Gibson, D.S.0., D.F.C., had attacked -with 
outstanding success three important dams on 
the rivers Ruhr and Eder, which’serve many 
important water power stations and supply 
water to canals and works in the areas con- 
cerned. Sir Archibald paid special tribute 
to Air Chief Marshal Harris of Bomber 
Command for his resource and determination’ 
and to the staffs who planned the details of 
the operation and the skilful crews who 





Air ise Targets 


No. XXKI—{Gontinued from page 437, November 27th, 1942) 


It has since been announced that the dams 
were attacked with 1500lb. mines, picked 
“ Lancaster” crews being specially trained for 
the work. In thé Ruhr basin two dams 
at the Mdbne and Sorpe reservoirs were 
breached, ‘while the Eder Valley dam was 
broken down in two . Reconnaissance 
flights which were made the day following 
showed that the power house at the foot of 
the Méhne had swept away and that 
the level of the reservoir had been lowered. 
and the river below the dam widely flooded. 
The waters, it was further stated, were 
sweeping down the Ruhr Valley, and besides 
the damage done to rail and road bridges a 
railway marshalling -yard was already under 
water, while many water power stations had 
‘been damaged or destroyed altogether. The 
Méhne and Sorpe dams control almost three- 
quarters of the water catchment area of the 





carried out the plan with bravery and daring. 


Ruhr basin. There are close upon 300 water- 
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works and pumping stations in the Ruhr 
Valley, and the changes in level due to flood- 
ing will have a very serious effect on the 
supply of water for industrial and domestic 
purposes, and on the available supply of 
cooling water at the steam power stations of 
the Westphalia Electricity Supply Com- 
pany, whose central office is at Dortmund, a 
town and district which was recently heavily 
bombed. 


THE Monne Dam 


The control of the water in the River Ruhr 
has been a problem since 1898, when voluntary 
measures were taken to combine the water- 
works and power companies, which was 
finally accomplished by law in 1915, when the 
Ruhrtalsperrenverein was formed. 

The largest of the various storage reservoirs 
in the Ruhr district is the reservoir enclosed 
by the Méhne dam, which was erected in the 





whole of the water available each day could 
be utilised within four hours. 

Below the main power station a compensat- 
ing pond, with a designed capacity of 400,000 
cubic metres, collected this daily quantity of 
water thus discharged in four hours and per- 
mitted it to run off by way of a subsidiary 
power station, with a head which fluctuated 
between 5-5 m. and 1-8 m. throughout the 
twenty-four hours. Bythismeansthe discharge 
was effected in such a manner as to regulate 
the flow on the lower reaches of the 
river. 

In accordance with the main function of 
the dam, the daily volume of water at the 
disposal of the main power station was 
regulated according to the water require- 
ments of the Ruhr. Generally speaking, 
however, the main turbines in the dam power 
station were operated exclusively aecording 
to the time-table and load distributor of the 





MOHNE DAM BEFORE DAMAGE 


valley of the River Mohne, a tributary of 
the River Ruhr, near Guenne, in the Soest 
district. With a catchment area of 416 
square kilometres, an average annual outflow 
of 245 million cubic metres and a capacity 
of 136 million cubic metres, this represents 
the largest storage reservoir in Europe. 
The dam, which we illustrate in the accom- 
panying engravings, is constructed as a 
gravity wall and has the following principal 
dimensions :—Height above the foundation 
bottom, 40:3 m.; thickness at the base, 
34-2 m.; width of the crest, 6-25 m.; and 
total length of the crest, 650 m. The dam 
has been breached over a length of over 
100 yards. 

The hydraulic power available in this 
locality was leased under a long-term agree- 
ment to the Westphalian Power Supply 
Company. In order to utilise this power as 
a valuable peak load, the principal power 
station at the foot of the dam, now swept 





away by the floods was so designed that the 





supply company, usually during those hours 
when the network of the supply system was 
subjected to the maximum load. The tur- 
bines were, of course, ready for use in any 
emergency, should any unforeseen accidents 
occur in any of the other power stations of 
the company. 

The Mohne power house contained four sets 
of machines, each consisting of two Francis 
turbines driving a three-phase generator of 
1500-kW capacity at a speed of 375 r.p.m. 
The decision to install two driving turbines, 
the main turbine of 2200 H.P. and the 
auxiliary turbine of 1000 H.P. approxi- 
mately, was conditioned by the head avail- 
able, which varied between 33 m. and 16 m. 
during the lowering of the level in the 
Méhne reservoir. The main power station 
has a designed output of 6500 kW, and the 
output of the auxiliary station was about 
500 kW. A further water power station also 
operated by the Westphalian Company was 





erected at Niederense, further down the 


river, with an output of about 300 kW. On 
the other side of the river is the Henne dam 
and reservoir, with a designed capacity of 
11 million cubic metres and a mean annual 
flow of 40 million cubic metres. Below this 
dam, near Meschede, the company convert 
the hydraulic energy of this reservoir into 
electric energy. 


THE SorPeE Dam AND RESERVOIR 


Another dam which was breached during 
the air attack was the Sorpe dam, which was 
constructed by the Ruhrtalsperrenverein 
near Neheim-Huesten, in the Arnsberg 
district. It has a capacity of 81 million 
cubic metres, and at the foot of the dam, 
which has a height of 60 m., the main power 
station was erected. It had a designed out- 
put of about 9000 H.P. and was provided 
with a compensating pond. By means of 
additional pumps, it was planned to develop 








BREACHED MOHNE DAM 


this plant into a water power 
station. 


storage 


RuuR WATER CONTROL 


In addition to the work of the Ruhrtalsper- 
renverein, which we have mentioned, the pre- 
vention of pollution of the Ruhr was entrusted 
to a compulsory co-operative society, the 
Ruhrverband, in accordance with the Ruhr 
Anti-pollution Law: The society fulfilled its 
purpose by constructing a series of lakes in 
the Ruhr. The mud in the river is retained 
in these lakes and is biologically purified by 
the natural influence of air and sunlight. 
Four of these lakes were built, and in them, 
forming part of the chain, was the Witten 
power station, near Hohenstein. This was 
worked as a natural flow plant. With the 
completion of the Hohenstein lake, this 
station was planned with a storage capacity 
of 2,600,000 cubic metres. The station was 
employed mainly for daytime work, and there 
were installed three Francis turbines of the 
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vertical shaft type with about 25 cubic metres 
capacity, each set designed to work at the 
low head of about 4m. Spur wheel gearing 
for varying the speed within a range of 60 to 
750 r.p.m. was provided, and the generators 
were of the synchronous type. The power 
station had a total output of abont 3000 H.P. 

Apart from the station which we have 

referred to above, the Westphalian Electric 
Supply Company and its subsidiary , con- 
cerns utilise the flowing water in the outflow 
district of the Ruhr in a number of damming. 
schemes. Among these the following may 
be mentioned :—Wiemeringhausen, Stein- 
helle, Olsberg, Nuttlar, Alfert, Bestwig 
(Valme), Velmede, Oceventrop, Freienohl 
(No. I and No. II), and at Gleidorf, near 
Lenne. Later stations include those at 
Heheim, and between 1930 and the beginning 
of the war additional rights were obtained 
by the Westphalian Electric Supply Com- 
pany for power development. In all these 
instances, the basic principle aimed at was 
the utilisation of the hydraulic energy during 
the daytime by the provision of suitably 
designed compensating reservoirs. Lower 
down the river the Ruhrverband constructed 
two larger power stations at the Hengstey 
Lake, and at Herdecke, called the Stifts- 
meuhle. These are partly water storage 
power stations, and they are connected and 
operated one from the other by distant con- 
trol. The waterworks for the town of Hagen 
lies between them. 

From what has been said it will be appre- 
ciated that the exploitation of the hydraulic 
power on the River Ruhr has been carefully 
worked out on a balanced scheme of water 
regulation. The breaching of the Méhne 
and dams and the emptying of their 
huge vo of water into the Ruhr will not 
only disturb that balance, but will cause 
flooding and damage to electrical machine: 
and switchgear, and many stations will lack 
the former supplies of water which were 
assured by the regulation of water flow. 
Already, we are informed that the flooding 
has extended into the lower part of the 
Ruhr, and railway and road bridges have 
been carried away and power plants inun- 
dated. The water level in the Ruhr and the 
Rhine into which it flows at Duisburg- 
Ruhrort has passed flood records hitherto 
known. 


Tor Eprer Dam AnD Power STATIONS 


On page 406 and in the text we show views 
of the Eder dam, which was breached in two. 
places and has released water which has 
caused serious flooding on the River Weser 
down as far as Kassel, a town famous for 
the Henschel locomotive and motor lorry 
works, which have already been the subject 
of Royal Air Force bombing attacks. The 
power generated by these stations went 
partly to the Westphalian Company already 
mentioned, but mainly to the “ Preussen- 
electra’ group. The Eder dam was con- 
structed during the period 1908-14, and 
is of the gravity type. It is situated quite 
near to Bad Wildungen, a celebrated spa and 
curative centre in the former Dukedom of 
Waldeck, between Herzhausen and Hem- 
furth. The main objects for which the scheme 
was designed included the storage of large 
volumes of water which could be discharged 
into the River Weser in order to improve 
navigation conditions and to ensure a supply 
of water for the important Mittelland Canal, 
which joins the Ruhr with the Berlin district. 
This additional supply of water is specially 
necessary insummer. The dam also collected 
very large amounts of flood water and served. 


TY! were put in in 1915 and two further units 


amount of electric energy generated in the 
group of water power stations was con- 
siderable. 
The dam itself had a maximum storage 
capacity of 202 million cubic metres, and 
above it the River Eder has a catchment 
area of close upon 1430 square metres, the 
maximum flood water volume being about 
900 cubic metres per second. When it was 
filled the Eder reservoir had a length of about 
17 kiloms., with a maximum width of about 
1 kilom. The height of the dam was 48 m., 
with a crest width of 5-8 m., and a total 
crest length of 400m. The length at the base 
was about 270 m., and the thickness at the 
base about 36:55m. The two power stations, 
as will be seen from the engravings 
we reproduce, are constructed on the right 
and left-hand slopes, and are designed to 
deal with about 110 cubic metres of water 
per second. In addition, there were pro- 
vided for the discharge of flood water six 
bottom outlets on the right-hand slope of 
the dam, with a discharge capacity of about 
200 cubic metres per second. A spillway 
with an internal length of 152-5 m. was also 
provided. Twelve emergency outlets were 
built in, 14-2 m. below the crest of the 
wall. Each of these, outlets had a<circular 
inlet opening of 2-55 m. internal width. 
The water which was discharged over the 
spillway and through the emergency: outlets 
was collected in a precipitation basin and 
after Lp gal the compensating 
reservoir at Affolden was again led into the 
River Eder. 
Brief reference may be made to the equip- 
ment of the two power stations at the foot 
of the dam, Hemfurth No. I and Hemfurth 
No. II. The first station, which for some 


years has assumed the réle of a peak- 
load Soe has six generating units. Four 


followed in 1924. The total output of the six 
sets is about 21,000 H.P., corresponding to 
an electrical output of 17,700 kVA. The 
units are of the horizontal Francis type with 
an oil pressure governor, the three-phase 
generator being designed for 8000 volts pres- 
sure, with an overhung exciter. The first 
two units were designed for high heads of 
32 m. to 41 m., and at rie head had a 
designed output of 3900 H.P., the operati 
speed being 375 r.p.m., and the amount 
water taken about 9-05 cubic metres per 
second. The No. 3 and No. 4 sets were 
designed for medium head operation, from 
20 m. to 41 m., and at that head the maxi- 
mum output was about 2900 H.P. per unit, 
the speed of the sets being 300 r.p.m., and 
the amount of water taken 7-5 cubic metres 
per second. The two remaining units, No. 5 
and No. 6, were also designed for medium- 
head operation, but have an output of 
3750 H.P. and a capacity of 9-9 cubic metres 
per second. 

The second power station, Hemfurth 
No. II, was built in 1927, the water 
being taken from six bottom outlet pipes, 
each with a diameter of 1:35m. The 
sluice valve house was rebuilt afew metres 
further downstream, and _ high - pressure 
pumps were added, each with a designed 
capacity of 13-7 cubic metres per second 
against a head of 37 m., so that the water 
used by the power stations during the day 
peak load period could be pumped back into 
the reservoir at night. The storage pump 
was installed below a single-wheel spiral 
turbine with the generator above, the arrange- 
ment being such that when the pump is in 
operation the turbine runs idle, while when 
current is being generated the pump is idle. 
The machines were designed to work 





16-7 cubic metres per second. The out. 
put is 7870 H.P. for each of the three 
sets, corresponding to an electrical output 
of 7700 kVA, the capacity and work. 
ing head of the pumps being as given above, 
The No. II station is electrically con. 
trolled from No, I station by distant contro] 
for the load distribution to the various units, 
With a total output of 23,610 H.P. and 
23,190 kVA, the combined output of the two 
stations amounts to about 30,000. kw, 
Two 20,000-kVA and two 6000-kKVA trans. 
formers for stepping up the machine voltage 
from 8000 to 60,000 volts were also pro. 
vided. Something like an annual production 
from both these stations of 50 million kilo. 
watt-hours was achieved. As already men. 
tioned, a compensation reservoir was con. 
structed to deal with the water discharged 
from the two power stations just described, 
One bank of the river forms one side and on 
the other a dam, 3-7 kiloms. in length, was 
constructed in order to protect low-lying 
land. The power station was built in the 
village of Affolden. The power plant con- 
sists of a 3430 H.P. Kaplan turbine, with 
a capacity of 33-9 cubic metres of water per 
second, working at a head of 9:15 m. The 
turbine is provided with automatic guide 
and runner wheel regulation, and the norma! 
operating speed is about 187 r.p.m. About 
12 million kilowatt-hours was produced each 
year from this plant, which was conveyed 
to the Hemfurth No. I station by means of 
an overhead 8500-volt cable. 

The latest reconnaissance photographs 
show that the Affolden village and power 
station are entirely under water. 


BRINGHAUSEN SToRAGE PoweER STATION 


Another power station in this group, 
which lies between the Hemfurth stations 
and the Affolden station, is the Bringhausen 
power storage plant, the site of which is 
shown in the view reproduced on page 406. 
The compensating reservoir at Affolden 
serves as the lower reservoir for the station, 
which was built below the village of Hem- 
furth. A probable fluctuation above sea 
level between 201-5 and 204-4 m. was allowed 
for. The upper reservoir for the Bringhausen 
station was constructed on the flat ridge of 
the Peterskopf, the water in this reservoir 
varying between 508-6 m. to 495-5 m. above 
sea level. The upper storage reservoir is 
372 m. long and about 190 m. wide, with 
storage area of 54,000 square metres. The 
maximum head of this station is about 
305 m. and the storage capacity of the upper 
reservoir such as to provide for a period 
of about 4? hours of full-load working, 
corresponding to 500,000 kWh of peak load 
current supply. The water is taken down 
to the power house by two parallel pipes, 
varying from 2-4 m. to 2-2 m. in diameter 
and having a length of about 960 m. The 
power house contains four horizontal shaft 
units, each comprising a turbine, a three- 
phase generator, and a pump. The prin- 
cipal characteristics of each of these machines 
are as follows :—Geodetic head, 296 m.; 
water volume, 12-5 cubic metres per second ; 
designed output, 40,500 H.P.; running 
speed, 500 r.p.m. The pumps each have a 
manometric head of 300 m. and the power 
required is 29,000 H.P., the quantity of 
water delivered per second being 6 cubic 
metres. The generators each have a designed 
output of 36,000 kVA. The three-phase 
generators operate at a final pressure of 
10,500 volts, each machine being connected 
to its own transformer. The current gene- 
rated is transmitted over a 220,000-volt line 








as a flood-protection measure, while the 


at 35 m. head, and the capacity is 


to the power station of the Borken lignite 
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mine, where it is distributed over the system. 
The final units were installed in this power 
station about 1933. The switchgear and 
transformers ate of the oper-air type, and 
are arranged near the power house. The 
damage done to these plants by the serious 
flooding can well be imagined. 

For the facts given above we are in part 
indebted to a German publication issued 
in connection with the Second World Power 
Conference in Berlin in 1930. 








Electron Diffraction* 
By Professor G. P. THOMPSON, M.A., F.R.S. 


Tue method of electron diffraction has had 
many applications, especially to the study 
of surface layers, For this it is peculiarly suit- 
able, because the electrons only penetrate small 
distances into solids and so give information 
about the structure of the surface without con- 
fusion by that of the rest of the material. For 
the voltages generally used, the limit of pene- 
tration without loss of energy, which prevents 
the electrons from forming a diffraction pattern 
of the usual type, is about 500 A. Of course, if, 
as is often the case, the electrons strike a smooth 
surface at a small glancing angle, the normal 
depth of penetration will be much less. 


PoLisH 


It is well known that Sir George Beilby put 
forward a theory of polish according to which 
the surface layer of a polished metal or crystal 
is in a state resembling that of a super-cooled 
liquid. Now a liquid is known both by theory 
and experiment to yield diffuse rings when 
examined by X-rays. These diffuse rings may 
be regarded as the limiting case of the broad 
rings given by a powder of very small crystals, 
when the crystals are reduced to pairs of atoms 
in contact. In fact, French and others showed 
by electron diffraction that polished metal 
surfaces, examined by reflection, give diffuse 
rings of the size to be expected on this view. 
The matter is, however, complicated by the 
fact that @ similar broadening would occur if 
the electrons passed at glancing incidence 
through crystalline projections on the surface 
a few atoms high. Nevertheless, there are 
some pieces of evidence which point to the 
former interpretation being correct. Thus, 
bismuth and antimony, which are not 
close-packed in the crystalline state, give diffuse 
rings whose size corresponds rather with the 
atomic diameters than with that to be expected 
from the blurred rings of their crystals, indicat- 
ing that the surface condition resembles that 
of the liquid. Again, the surface layer can be 
removed by sputtering, using the specimen as 
cathode in a gas discharge. As this is done, the 
rings sharpen up and gradually return to the 
pattern characteristic of the bulk of the 
material. 

The best proof is an experiment due 
to Cochrane, who succeeded in detaching a thin 
layer of gold which had been deposited on nickel 
and then polished. This was examined by 
electron diffraction using transmission, in 
which case mere geometrical smoothness will 
not affect the pattern. He found diffuse rings 
of about the width to be expected in the light 
of Hopkins’ results from the thickness (~ 200 
A.) used. After keeping for fifteen hours at 
room temperature, the film recrystallised. A 
polished gold block retains the pattern of diffuse 
rings indefinitely at room temperature, but 
recrystallises at about 280 deg. Cent. in an hour. 

A number of experiments have been made on 
polished crystals by Finch and his pupils, 
following earlier work by Raether and others. 
They find the remarkable result that the 
character of the polished surface depends not 
only on the crystal but on the face studied. 
Thus, the cleavage face of calcite remains 
crystalline, though somewhat broken, when 
polished, but an artificial face making large 
angles with the cleavage faces gives diffuse 
rings. That these are due to an amorphous 





* From the Thirty-third May Lecture, the Institute 
of Metals. 





layer is shown by the fact that sodium nitrate 
crystals deposited from solution on such a face 
do not orientate themselves in a regular array, 
though it is well known that they do so on a 
cleavage face, and, in fact, do so even when 
this face is polished, Other crystals cut in 
arbitrary directions and when polished show 
sometimes diffuse rings, ¢.g., zircon and tour- 
maline, and sometimes spot patterns, ¢.g., 
quartz, diamond, and sapphire ; a few give both. 


LUBRICATION 


One application of electron diffraction which 
may be of interest to the Institute is that to the 
study of boundary lubrication. It is well 
known that the lubricating properties of thin 
films of oil depend more on the chemical 
character of the lubricant than on its viscosity. 
The oil forms an adsorbed layer on the metal 
surfaces. Electron diffraction shows this layer 
to be, in many cases, strongly oriented, the 
molecules of the oil, which are known from the 
X-ray experiments of Miiller and others to be 
long and thin, tend to set more or less normal 
to the surface. Murison found a considerable 
variety of types of diffraction pattern with the 
numerous oily substances he tested. In some 
cases the molecules were arranged at random ; 
in others they were strongly oriented normal 
to the surface, sometimes with a tendency to 
bunch together in a quasi-regular array like an 
embryonic crystal; in others, they were 
oriented obliquely to the surface. Finally, in 
many cases it appeared that there was a mixture 
of random molecules and oriented groups, 
perhaps on different parts of the surface of the 
specimen. Later work by Andrews showed 
definite positive correlation between the 
orientation and the lubricating powers of the oil. 

This work has been extended by Beeck, 
Givens, and Smith, who have examined the 
changes with speed in the coefficient of friction 
of lubricated metal balls. Under conditions in 
which large changes of viscosity had little effect 
and which must therefore be considered as 
boundary lubrication, they found that the 
coefficient was sometimes constant below a 
certain critical speed, but diminished above it. 
They attribute this decrease to a wedging action 
of the lubricant drawn in by the movement of 
the surfaces acting through the forces of adsorp- 
tion. Examination by electron diffraction 
showed that only those oils and mixtures which 
gave strong orientation showed this wedging 
action. It could often be produced by the 
addition of a long-chain compound to an oil 
which did not show the effect when pure. It 
was not necessary for the substance to be polar, 
but polar compounds showed the effect up to 
higher temperatures than non-polar ones. The 
wedging effect was not shown when the surfaces 
had been wiped, in which case probably only a 
monomolecular film would be left. 

Electron diffraction has also been used to 
investigate the action of another type of lubri- 
cant, namely, graphite. When graphite is 
rubbed on a metal surface, either by itself or 
with oil, it forms a layer of flat plates lying on 
the sufface. These plates are normal to the 
hexagonal axis of the graphite crystals, and it 
is well known that there is very easy cleavage 
perpendicular to this action, so that the lubri- 
cating action is explained. Finch has explained 
the self-lubricating properties of cast iron con- 
taining graphite by showing that it forms a 
surface layer of this kind. 


GrowTH OF CRYSTALS 


A great deal of work has been done by electron 
diffraction on the structure of thin layers of 
material deposited by evaporation, or by 
sputtering, or by electrolysis. Usually the 
material has been metallic, but ionic crystals 
also have been evaporated. As a rule, material 
deposited at low temperatures, ¢.g., that of 
liquid air, is in the form of ¢mall crystals 
arranged at random. The same is true of 
electrolysis at high current densities. At low 
current densities and high temperatures, the 
crystals are larger and often show orientation. 
In its simplest form this means that one plane 
of the new crystals is parallel or nearly parallel 
to the surface of the substrate, which may or 
may not be itself crystalline. When the sub- 
strate is a crystal, the new crystals may grow 








with all their axes in a definite relationship to 
those of the substrate. This is called complete 
orientation ; the former, fibre structure. 

Volmer has shown that, in some cases at 
least, crystals grow by atoms arriving at a face, 
moving over it till they come to an edge and 
then prolonging the face. This view is in good 
accord with most of the electron diffraction 
results, and explains a number of them. Thus, 
if, as is usually the case, the atoms are coming 
up in a stream roughly normal to the surface 
of the substrate, crystal faces parallel to this 
surface will receive more atoms per unit area 
than the others, and so grow faster. It does not, 
of course, explain which type of face, ¢.g., cube 
or octahedron, will predominate ; this must be 
determined by other conditions. 

The next question is, What determines the 
relation between the axes of the original and 
of the growing crystal when the orientation is 
complete ? One suggestion, due to Briick and 
Rudiger, is that the orientation is such as to 
make the sum of the distances between nearest 
atoms of the crystal and substrate a minimum, 
reckoned over the first cell. I am inclined to 
doubt the validity of this as a full explanation. 
Since the spacings of the atoms in the two cases 
are almost always incommensurable, though the 
atoms may fit fairly well at first, they will 
soon get badly out of step. Then the average 
fit over many cells will be no better than if the 
crystals were put together at random. In fact, 
the crystals are large (hundreds of cells at least), 
as shown by the sharp diffraction patterns 
which they give. Though no doubt the first few 
atoms deposited have a considerable effect on 
the growth of the whole, it seems hard to believe 
that they could be so accurately fixed as to 
control the orientation to a fraction of a degree. 
It seems to me more likely that the determining 
factor is the existence of special lines of atoms 
in the substrate, e.g., the edge of a crack or of 
a crystal, or the re-entrant angle at the bottom 
of a step on the surface of the substrate which 
is not likely to be ideally flat. Such a line of 
atoms would be a zone axis of the substrate, 
usually a simple one. If the atoms of the grow- 
ing crystal form up along this line, the new 
crystal will grow so as to make them also a 
zone axis, and we shall have two zone axes 
of the two crystals coinciding. When the 
crystal grows out. sideways it will almost 
inevitably form a face in contact with the face 
of the substrate and we get the type of orienta- 
tion observed. No doubt the choice of the 
zone axis of the new crystal to coincide with 
the original atom line will be governed by the 
relative spacing of the atoms, and this will tend 
to give something resembling Briick and 
Rudiger’s law. 


CHEMICAL ACTION 


Closely allied with this work is the study of 
the formation of a compound on the surface of 
a crystal. Examples which have been studied 
are oxides on copper, zinc oxide on zinc blende, 
Sb,0, on Stibnite (Sb,S,), the formation of 
halides on silver, and that of halides and sulphur 
on copper. In all these cases, when the con- 
ditions are suitably chosen, crystals of the com- 
pound are formed which are completely orien- 
tated with respect to the substrate. When 
there is a line of metal atoms in the compound 
which has a spacing equal to that of a line in the 
original substance, there is a strong tendency 
for the crystals to be orientated so that these 
two lines coincide. In almost all cases lines of 
metal atoms retain their direction in the com- 
pound even if they change their spacing. 

It should be mentioned that here, and also 
when crystals are grown without chemical 
action, more than one kind of orientation often 
occurs, depending on comparatively small 
changes in conditions, and that mixtures of two 
kinds are quite common. In both types of 
growth repeated twinning of the new crystal is 
common, and there is some evidence that it 
occurs more readily when the fit between the 
atomic systems in contact is bad. 

This work on crystal formation is still at a 
fairly early stage, but it is one of the most 
promising applications of electron diffraction 
and holds out the hope of a great increase in 
our knowl of the mechanism of chemica 
action and crystal formation. 
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AVIATION AFTER THE WAR 


A GOVERNMENT spokesman tells us that 
the aviation industry is now probably larger 
than any other in this country. Seeing how 
small it was in the years before the war, 
this is an arresting statement. It certainly 
makes one wonder what the position of that 
industry is likely to be in the years after the 
war. The one thing on which we in this 
country are really determined is to avoid any 
kind of war settlement which would leave the 
aggressor nations in any position to renew the 
struggle, for we realise that that would mean 
maintaining our industries on a war footing 
indefinitely and keeping our look-out posts, 
radio and otherwise, fully and continuously 


.| world may require as many again—perhaps 


at war as to live under such conditions. 
With the peace of unconditional surrender 
which we and our American friends an- 
nounced after the Casablanca meeting to 
be our confident objective, the necessary 
scale of the establishment of military avia- 
tion should be blessedly modest, and the need 
for by far the greater part of our present 
aircraft production capacity must dis- 
appear. Civil aviation will then have its 
opportunity. One effect of the technical 
advances of the war years has been a sub- 
stantial increase in the safety and reliability 
of flying over even the longest stretches of 
ocean. This assurance must surely lead to a 
great increase in the extent to which the 
public will demand flying facilities, but just 
how far that demand will go it is not easy to 
predict. Nevertheless, some sort of forecast 
must needs be made if we are to assess the 
probable future dimensions of the aircraft 
industry. 

In the years immediately before the war 
the mileage flown on the regular civil airways 
was in the neighbourhood of 200 million 
miles per annum. This may sound a great 
distance, being equal to 8000 circuits of the 
globe, but if one assumes some 2000 miles 
to be the average distance flown each week 
by each aircraft the total number required 
would be but 2000 for the whole world. 
Actually, we believe it was well within this 
figure. If the working life of an aircraft be 
put at five years, this would call for an 
annual replacement production of no more 
than 400. When one reflects that the present 
world output must surely be well over 
100,000 a year, and possibly not far off 
200,000, one senses the terrific change in 
scale in construction which the coming of 
peace must bring about. This must be so 
even if a modest, but not too modest, number 
of military aircraft continue to be built for 
essential police duties, and even though civil 
aviation should spring quite suddenly into a 
degree of activity many times larger than it 
was before the war. But granted that civil 
aviation may increase itself, perhaps as much 
as tenfold on the pre-war figure, and that the 
policing of potentially troublesome partsof the 


as part of the same Service and perhaps not— 
the annual output called for would be but 
8000, or somewhere between a tenth and a 
twentieth of the present annual production. 
Hence, one must count on a lessening of the 
world output of aircraft of at least 90 per 
cent. No doubt vast numbers of workers 
now engaged on the construction of metal 
aircraft will very gladly return to the auto- 
mobile and other kindred industries from 
which they came, and those producing 
wooden aircraft to the furniture and building 
industries. Moreover, there will no doubt be 
a very welcome release for the immense 
number of women workers, who, though they 
gallantly carry out the duties now required 
of them, will be only too happy to return to 
less stressful forms of occupation. But even 


under its authority. 


to be made. 


with these important allowances, one must|of them, as in the “ Mosquito,” 
admit that the transition time will be one| employed. 
calling for the greatest care on the part of | cemented with a glue which not only absorbed 
the Government and from those working| water, but was very liable in damp conditions 
to act as a host to fungi. 
Aviation will, of course, not be the only|of some refrigerator cars on one of our 
industry in which such adjustments will need|main line railways which were lined with 
It is merely one in which the| plywood. It gave an excellent surface, and 


scale than any other. In saying this, we 
recollect that “‘anything can be proved by 
figures,” and that much must depend on the 
way in-which one assembles the groups to be 
counted. One can imagine that the radio 
valve industry might perhaps put in a claim 
to be in as swollen a state as aviation itself, 
but its problem is easier, since the civil 
market is immense and there is, as many of 
us acutely realise, a huge mass of radio 
owners waiting for repair and _ replace. 
ment work on their sets, with such patience 
as they can summon, in the happier days to 
come. But though there lie ahead days of 
difficult adjustment for almost all forms of 
engineering enterprise, no task is likely to be 
harder than that facing aviation. We are 
glad therefore to see how widely this problem 
is being canvassed by the industrialists inti- 
mately concerned, and we wish them, as 
well as those who are advising the Govern- 
ment, every success in their endeavours. 
Their problem is the harder because of the 
obvious difficulty, if not impossibility, of 
combining completely free industrial enter- 
prise with the avoidance of international 
rivalry in a field which experience has shown 
to be so easily linked with dangerous 
ambitions. 


Wood and Steel 


On various occasions various scientists 
have expressed the opinion that the steel 
age is passing. They are disappointed with 
steel. It does not behave as it ought to 
behave. Its ultimate strength in practice is 
no more than a fraction of what scientific 
considerations show that it should be. Hence 
it is in disgrace, and professors are telling 
the world that other materials which show 
a higher ratio between the actual strength 
and the calculable strength will take its 
place. Whilst, very wisely, they do not com- 
mit themselves so far as to name the material 
or materials they visualise, it is pretty clear 
that their hope lies in something that is non- 
crystalline, a plastic in fact. In the realms 
of science there is a persistent tendency to 
reject or neglect the incomprehensible and 
complicated in favour of the lucid and 
simple. We hesitate even to consider the 
shameful possibility that the scientists are 
turning a cold shoulder on steel because it 
lacks the charming simplicity of the plastics 
for which the chemist can always produce 
with certainty a graphic formula, and we 
cherish the belief that despite its scientific 
recalcitrance, steel will last our time, and that 
even a few centuries hence it will not be 
merely an historical survival. 

It may be of more than passing interest to 
note that the development of plastics is caus- 
ing a revival in the use of wood for purposes 
in which ferrous and non-ferrous materials 
seemed to have ousted it completely. The 
example that leaps at once to the mind is the 
“‘ Mosquito ” aeroplane, but there are many 
other directions in which wooden construc- 
tion is being gradually introduced. In many 
plywood is 
The original plywoods *were 
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after a few weeks in service large blisters 
appeared, and it was found that colonies of 
fungi had grown in the gine between the 
layers. That danger and objection has been 
entirely removed by the invention of synthetic 
resin cements, which are both dampproof 
and fungusproof. Their invention or dis- 
covery has opened up possibilities of which 
no one can see the limitations. It is to them 
that we owe, very largely, the revival of 
wood as a structural material. Amongst 
them there are some that make it prac- 
ticable to bond metal and other materials, 
such as fabrics, with wooden veneers, and 
still further increase the scope for com- 
petitors with steel and the aluminium alloys ; 
whilst with others wood can be literally im- 
pregnated with a plastic. In a paper read 
before the American Society of Mechanical 
Engineers, which we reprint to-day, these 
glues, the methods of using them, and their 
limitations are discussed. It is worth study 
by all who like to pry into the possibilities 
which the future holds. 

There is one unpleasant truth about the 
revival of wood that cannot fail to strike the 
inhabitants of this land. It is that we 
grow far less wood than other countries. We 
have coal and iron ores side by side, and can 
keep our end up in the manufacture of iron 
and steel. But if we tried to compete in 
wood we should soon be left miles behind by 
America, Canada, India, and we know not 
how many countries on the Continent of 
Europe and elsewhere. It is literally true 
that our industrial eminence is founded on 
iron and steel, for the production of which 
Nature has given us exceptional facilities. 
If they were to pass and surrender their 
position to plastics and to wood, we should 
find ourselves not only deprived of our 
natural advantages, but in a position of 
actual disadvantage with regard to other 
nations. That would be an unhappy reflec- 
tion were it not for the fact that the passing 
of the steel age is still as remote as the 
millennium. 
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The Mechanical Working of Steel. By E. 
Grecory and E. N. Simons. London, 
1943: Sir Isaac Pitman and Sons, Ltd. 
10s. 6d. 

THE mechanical working of metal has been 

practised from the earliest times. Forging 

and rolling were applied to puddled iron and 
steel long before the first ingots were made. 

The hot-working of steel to reduce it to 

usable shape was originally dependent on the 

art of the blacksmith. By the more recent 
development of moulding and casting tech- 
nique steel can be cast direct into useful 
shapes, but by far the greater part of the steel 
produced is cast into ingot moulds, and the 
ingots must then be reduced to the required 
form by mechanical means. The blacksmith’s 

hammer and anvil have been replaced by a 

great variety of machines, ranging from the 

drop hammer for the mass production of 
small components to the gigantic hydraulic 
presses for the slow forging of massive gun 
tubes and propeller shafts. At the same 
time there has been an even more rapid 
development of appliances for cold working 
operations, which result in products of 
finished dimensions requiring no machining. 

There are many specialised books on 
different aspects of these developments, but 





the volume on ‘‘ The Mechanical Working of 
Steel,” by Dr. Gregory and Mr. Simons, con- 
tains a well-illustrated description of the 
whole subject, which cannot fail to be of 


interest to engineers and metallurgists. Its 

range may be judged from a brief list of its 

contents :—Forging, Drop Forging, Upset- 
ting, Heading or Machine Forging, Cold 

Heading, Hot and Cold Rolling, Hot and Cold 

Pressing, Bending, Extrusion, Cold Drawing, 

Thread Rolling, Knurling, Spinning, Rivet- 

ing, Planishing, Flattening, and Radial 

Expansion. It is difficult to select any of 

these subjects for special comment, as they 

are all dealt with so effectively, but the 
chapters on extrusion, thread rolling, and 
radial expansion have the added interest of 
describing applications of fairly recent date. 

All the problems involved in the mech- 
anical working of metals have an essentially 
metallurgical background. The breakdown 
of ingot structures, the correct orientation of 
segregates and inclusions in the . finished 
product, structural changes at various tem- 
peratures, the phenomena of plastic flow at 
high and at low temperatures, grain growth 
and recrystallisation, strain-ageing, and 
embrittlement are all involved. These sub- 
jects and many others of metallurgical 
interest, such as the composition and heat 
treatment of steels for dies, are dealt with, 
whilst reference is also made to the previous 
books, ‘‘ The Structure of Steel ’”’ and “ Steel 
Manufacture,” by the same authors. In 
view of the proved utility of both these 
books, no reader is likely to object to being 
asked to consult them again. 

Dr. Grégory and Mr. Simons have once 
more earned the gratitude of the non- 
specialist reader by providing in simple 
language clear and accurate information on 
the operation of technical processes, which 
are of outstanding importance in meeting a 
variety of engineering requirements. 

Radio Receiver Design: Part I, Radio Fre- 
quency Amplification and Detection. By 
K. R. Sturtey. 1943. London: Chap- 
man and Hall. Price 28s. 

A BOOK on radio receiver design has long 
been wanted. The present work will fill the 
gap admirably. Part I is now before us. It 
deals with amplification at radio frequency 
and with detection. Part II is to follow and 
will deal with amplification at audio fre- 
quency and other matters. Part I is mainly 
devoted to the development of formule for 
the design of superheterodyne receivers, and 
discusses in turn thermionic valves, aerials, 
coupling circuits, radio frequency circuits, 
means for frequency changing, oscillators for 
the purpose, intermediate frequency ampli- 
fication, and detection. The treatment of 
modulation distortion is interesting. 

Throughout the volume the pabulum is 
very concentrated. It will be hard reading 
for the uninitiated, but an excellent refresher 
and reference book for the specialist. It is, 
indeed, a valuable book for those engaged in 
design and is probably not intended for those 
seeking a knowledge of principles. For these 
reasons, doubtless, the bibliography is very 
modern, the older inventors and research 
workers escaping mention. The author 
sometimes misrepresents the older inventors 
such as Meissner, a wrong easily righted by 
reading the specifications of master patents, 
such as No. 8821 of 1913, No.°252 of 1914, 
No. 149,018 of 1918, and others. Many 
readers will be disappointed with the brevity 
of the treatment of, for example, electronic 
coupling, super-regenerative reception, and 
receivers for very short waves generally. 
Nevertheless, the conclusion must be that 
Dr. Sturley’s book is thorough, learned, 
clearly written, and welcome. 








A Further Training and 
Education Scheme 


A SCHEME has been outlined by the Minister 
of Labour and National Service, the President 
of the Board of Education, the Minister of 
Agriculture and Fisheries, and the Secretary of 
State for Scotland to provide further training 
and education for those young men and women 
whose training for a business or professional 
career has been interrupted by their having 
been engaged on work of national importance. 
The scheme is primarily intended for H.M. 
Armed Forces, the Merchant Navy, Civil Defence 
Services, and police auxiliaries and civil nursing 
reserve ; but there will be room for other suit- 
able candidates. The candidates will have to 
show their eligibility for the scheme, and capa- 
bilities or potentialities sufficient to suggest 
that public money should be spent on further 
training. Courses will be arranged for those 
who entered on their war service before either 
going to a university or were entering a course 
of training at a technical college designed to 
equip them for their professional ‘career. 
Courses for students whose training has been 
interrupted will be arranged for further train- 
ing, while for the older groups refresher courses 
are to be set up. “The award to a successful 
applicant will be in the form of a grant which 
will enable him to take the full course of train- 
ing he may need. Various conditions covering 
the assessment of awards to successful appli- 
cants are laid down, whether, for instance, they 
are over twenty-one or under twenty-one years 
of age, and whether they are married or un- 
married, and their personal circumstances. 
While the scheme we have briefly outlined 
cannot come into full operation until general 
demobilisation begins, it has been decided that 
applications for consideration may be received 
immediately for certain limited classes. These 
include both men and women who have been 
discharged from their war service on medical 
grounds and are not required by the Ministry 
of Labour to undertake other forms of national 
service. If eligible for the scheme, such persons 
are invited to apply in the first instance in 
writing, but not in person, to the appointments 
department, Ministry of Labour and National 
Service, Sardinia Street, London, W.C.2. 








Sixty Years Ago 


THE MANUFACTURE OF ELECTRIC LAMPS 





In our issue of May 25th, 1883, we described 
the equipment for the manufacture of incan- 
descent electric lamps installed at a Bermondsey 
factory belonging to the Hammond Electric 
Light and Power Supply Company. Twelve 
mechanical glass blowers, operated by boys, 
were used to form the bulbs from glass tubing, 
the process followed employing a blowpipe and 
@ supply of compressed air. The filament was 
formed from the leaf stalks of the cocoanut 
palm or other kind of tough vegetable fibre. 
A length of the raw fibre was bent round a 
mandrel into a helical form, and while so bent 
was fired in a plumbago-filled crucible. After 
the filament had been carbonised in this manner, 
platinum electrodes were attached to its ends 
by a secret process. Thereafter, the filament 
was “flashed”? in a special liquid. This 
process, it was claimed, deposited carbon in 
the pores of the filament and resulted in its 
acquiring density, elasticity, and a bright 
metallic lustre. The lamps, with the filaments 
sealed into them, were then exhausted by means 
of mercury pumps, consisting of reservoirs 
which were raised and lowered by straps 
attached to them and passing round pulleys on 
an overhead power-driven shaft. It was stated 
that the degree of exhaustion realised was about 
one millionth of an atmosphere. The mecha- 
nical glass blowers could, it was said, be used 
for forming objects other than electric light 
bulbs. We noted with satisfaction that with 
them the electric incandescent lamp manu- 
facturing industry was paving the way for the 
abolition of the rude and unsatisfactory opera- 
tions of the human glass blower. 
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Wood in Aircraft Construction* 
By ROBERT J. NEBESAR+ 


Woop structures in aircraft design have been 
used since the beginning of this art. Wings of 
most aeroplanes, prior to the early ‘thirties, 
were of wood construction, and some of these 
aeroplanes are still flying. A little later, wood 
was introduced also for. fuselages and tail 
surfaces for the more modern stressed-skin con- 
structions, such as monocoque or semi-mono- 
coque designs. However, it was shortly replaced 
by metal. 

The advantages of wood constructions are 
well known and need not be discussed at any 
great length. 

The most important factor is the strength- 
weight ratio. Since the weight in aircraft con- 


nesses which may be used for the same weight, 
and since higher thicknesses give greater 
rigidity, both of these facts allow higher stresses 
to be reached before wrinkling or collapsing. 
Therefore, panels of longer lengths can be used 
for wood structures, thus saving in rib or 
stringer spacing, with consequent savings in 
both weight and labour. 

However, in stressed-skin structures, these 
considerations are partially outweighed by the 
fact that centroids of cross-sectional areas in 
wood structures, due to greater sizes or thick- 
nesses, are closer to the neutral axis. 

It follows that in order to obtain the best 
advantages of design for wood construction, the 
design must be carefully planned and laid out. 

Concentrated loads, such as those occurring 
at fittings of sub-assemblies, can easily be 
handled by laminated attachment blocks. Such 
construction, as shown in Fig. 2, provides for 





two constituents are then mixed in the ratio of 
80 parts of 700-2A to 15 parts 700-2B, by 
weight. The amount of water for 80 parts of 
700-2A may vary from 20 to 30 parts. The time 
limit for using any given mix of 700-2A solution 
is four days. 

This hot-press glue may be spread within four 
hours after mixing at ordinary temperatures, 
The weight of the wet double glue line may vary 
from 201lb. to 401b. per 1000 square feet, 
depending upon the application intended. The 
assembly or lay-up time is much greater than 
allowed for spreading. Fig. 3 shows the esti- 
mated maximum permissible assembly time 
versus temperature. On the same curve the 
actual working range used by the author's 
company is indicated by the shaded area in the 
lower corner of the graph, which indicates the 
increased safety. It should be noted that the 
assembly time is defined as the time elapsed 


struction is of the utmost importance, it must 


ba aeieiiiecad:in wbehion 00 the.sireagth. Thun ample direct-load distribution to the skin and| between spreading and the application of 


stringers without complicated fitting designs. | pressure and heat to form a bond. 

One of the most desirable features of wood! However, it is to be understood that several 
construction is the admirably smooth skin, 
which stays smooth even under abnormal 120 
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Fic. 1—Effect of Duration of Load on Wood Structure ~ 468 


we use the formula for comparing the ratio of 
strength to weight as given in Table I for tensile 
and compression values. 

The values contained in Table I were estab- 
lished on the basis of 3 sec. duration of stress. 
Much higher stresses could be carried for shorter 
duration, as is the case in aircraft stressing, 
where gust, pull-up, or landing loads are of the 
magnitude of the fraction of 1 sec. duration. 
Furthermore, as aircraft structures are proved 
by static tests of considerably longer duration of 
loading, still greater margins of safety are 
obtained. The effect of duration of load on 
wood structures is shown in Fig. 1. The more serious objections to the use of wood | hyde thermosetting glue, Plaskon 250. 

Even though seemingly slightly higher values | in aircraft construction, which have been raised| This adhesive is obtained in the ready-mixed 
could be obtained with special steels or some | periodically since the beginning of this art, are| form which requires only the mixing of dry 
aluminium alloys for ultimate tensilestrength-to- | as follows :— powdered glue with water in the ratio of 100 lb. 
weight ratios, this slight advantage disappears} (1) Difficulties were early experienced with | of glue to 65 lb. of water. Plaskon 250 is mixed 
by the necessity of having to make tension joints | vegetable and animal glues, particularly in rela-|in quantities of 6lb. to 10lb. at a time and 
or connections. While in wood constructions | tion to their durability or stability, under vary-| stored in a refrigerated compartment. The glue 
such joints are mostly made by gluing, without | ing atmospheric conditions. Dimensional and/| is then distributed in paper.cups as needed to 
any decrease in strength, in metal joints made | strength variations with time were also involved. | the various shops. Fresh glue is mixed every 
by riveting or bolting severe penalties are intro-| Such problems were solved with the develop-| 2} hours throughout the working day and all 
duced in strength because of decreased sectional’ ment of waterproof and boilproof synthetic! unused glue is discarded at the end of each 





variations of this glue were developed for 
different production items for operation at 
different temperatures. 

The use of this glue, necessary pressure, and 
time of application will be discussed later. 
Cold-press Synthetic Resin.—These serve 
mainly in assembly work where moulding cannot 
be used. Here again we will give an example 
of using the widely recognised urea formalde- 


FiG. 2—Construction Providing for Direct Load 
Distribution to Skin and Stringers 


increases the performance of aeroplanes, particu- 
larly the speed. 


OVERCOMING OBJECTIONS TO UsE oF Woop IN 
AIRCRAFT CONSTRUCTION 








TABLE I,—Tensile and Compression Values of Various Materials 












































MOOD 053 rks titi _Suelivesel, Son /cieedl. feed enn e eee Hickory. Maple. Yellow Spruce, Low- Chrome- Nickel | Aluminium] Aluminium 
poplar. carbon moly. steel 178T. ) 
steel 1025. x 4130. 2330. 
Unit weight, pounds per cubic inch ... ... «..  «- 0-025 0-030 0-025 0-016 0-016 0-283 0-283 0: 286 0-101 0-100 
Ultimate tensile strength, pounds per square inch...} 15,500 19,300 15,500 9,100 9,400 55,000 90,000 120,000 55,000 62,000 
Elastic limit (tensile), pounds per square inch wae 9,500 10,600 9,500 6,000 6,200 25,000 50,000 60,000 25,000 32,000 
Ratio ultimate tensile strength /weight ..-| 608,800 654,000 608,800 561,700 580,200 194,300 318,000 419,600 544,600 620,000 
Ratio elastic limit/weight ... ...  ... ... s+ ++| 373,000 359,200 373,000 370,400 382,700 88,300 176,700 209,800 247,500 320,000 
Compression strength (parallel with grain, wood) ... 7,300 8,700 7,500 5,000 5,000 55,000 90,000 120,000 55,000 62,000 
Ratio compression strength/weight ... ... ... ...| 286,700 294,800 294,600 308,600 308,600 194,300 318,000 419,600 544,600 620,000 





areas and stress concentrations. Of course, both| resin glues. Two basic types are being used as; 2}-hour period. Inert dyes of various colours 
joints increase weight to a limited extent. follows :— are mixed with the cold glue as a means of dis- 


For strength-weight ratios at yield points the 
advantage is chiefly on the side of wood, which 
is an important factor in so far as rigidity is 
concerned. 

The block compression strength-weight ratios 
are not especially favourable for wood. Since, 
however, the compressive strengths for most 
aeroplane structures are considered only as 
column or panel strengths where form factor is 
so important, the advantage again lies on the 
side of wood. 

Since form factors depend mostly upon thick- 





* The American Society of Mechanical Engineers’ 
December, 1942. 

+ Chief Engineer, Universal Moulded Products Cor- 
poration, Bristol, Va, 





Hot Press Synthetic Resin.—Such bonding 
agents are used at present in the moulding 
process and in the manufacture of plywood. 
Different types have been developed, the prin- 
cipal ones being phenolics and urea formalde- 
hydes. Both demand careful control in mixing 
the glue, spreading, and some control of 
humidity and temperature conditions. 

As an example of such operations the follow- 
ing are the requirements for the urea formalde- 
hyde thermosetting resin, known commercially 
as Plaskon 700-2 :— 

This adhesive is composed of Plaskon 
700-2A and 700-2B. The former is dissolved in 
water and stored for twenty-four hours at room 
temperature before mixing with the latter. The 





tinguishing the status of the glue with respect to 
its permissible period of utilisation. Actually 
the glue-handling procedure outlined is con- 
servative, as such glue is reasonably safe to use 
as long as it is in condition to spread. By 
keeping each individual glue cup on ice the pot 
life may be extended to about twelve hours. 

Cold-press glue is allowed an assembly. or 
lay-up time of only fifteen minutes; that is, 
the pressure should be 7 within fifteen 
minutes after spreading. The weight of wet 
glue line recommended for this type of glue 
varies from 35 Ib. to 40 lb. per 1000 square feet. 

Both of these basic types of glues are stable 
for any extreme atmospheric conditions for 
many years. 
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(2) Difficulties have been experienced in con- 
nection with the necessary interchangeability 
for mass production, especially for aero- 
dynamically improved designs, involving com- 
plicated shapes and forms with complex com- 
posite double curvatures. 

Considerable improvement has been made in 
this situation by @ great advance in moulding 
techniques. 

Moulding is essentially a process in which a 
pond is made between pieces of wood, wood 
veneer, or other materials by means of applying 
fluid pressure and heat of the proper magni- 
tudes through time intervals required to cure 
the particular bonding agent employed. 

The moulding process is utilised sage som 
in the manufacture of flat plywood for general 
use and shaped plastic-bonded veneer structures 
of composite curvatures for ific uses. For 
most such shaped structures other structural 
components, such as frames, pads, and stringers, 
are moulded integrally with the plywood shell 
in one operation. This particular feature falls 
under thé-Vidal patents. 


Detailed steps of moulding process include :— | parts 


(a) Spreading glue on the veneer and/or other 
pieces to be joined. This is accomplished by 
glue-spreading machines of different makes and 
different sheet width capacities. Veneer which 
has been —o to form sheets of larger 
sizes is thus limited as to sheet size by the glue- 
spreader width. Ordinarily, this restriction is 
of no significance in manufacturing shaped or 
curved shells for, in such cases, the veneer 
must be laid or wrapped in relatively narrow 
strips. It has been found that applying a 
double spread—that is, on both surfaces to be 
glued together—is superior to the single-spread 
method. For the components which cannot be 
accommodated by glue-spreading machines the 
glue is spread by brush. 

(b) Veneer laying or wrapping is, as implied, 
simply forming the veneer to the mandrel or 
caul board on which the plywood component 
is to be shaped. If stringers, frames, , &e., 
are to be moulded to the plywood shell, as is 
done under the Vidal patents, such parts are 
inserted in snug-fitting recesses in the mandrel 
prior to the veneer wrapping operation. Inserted 
parts are machined to come approximately just 
a little over being flush with the surface of the 
mandrel. Upon completion of the moulding 
cycle, the inserted parts are bonded to the ply- 
wood shell to form an integral part of the 
structure. In wrapping veneer, the various 
strips are temporarily secured to the mandrel 
and to each other by staples. Hand stapling 
machines are used for this operation. In view 
of the fact that the mandrels used in the mould- 
ing process are made of wood, it is necessary to 
treat their surfaces to prevent bonding between 
the mandrel and the moulded parts in locations 
where the adhesive can squeeze out. Acetate 
dope, or sometimes ‘‘ Cellophane *’ paper, has 
been found to be satisfactory for this purpose. 

While with Vidal patents, mostly male-form 
mandrels are used, in the Duramold process the 
moulding is done for skins only, using female 
mandrels, so that the outside of the skin will be 
as smooth as possible. 

(c) The actual moulding or cooking is done 
principally in autoclaves or pneumatic presses. 

The autoclave used is fundamentally a large 
tank with a pressure-tight hinged end of heavy 
construction. After the veneer has been laid or 
wrapped on a mandrel, the mandrel is enclosed 
in @ fluid-tight rubber bag and the whole is 
moved into the autoclave on a small car. The 
end door of the autoclave is then closed and 
secured. Hot water and compressed air are 
admitted to the autoclave to furnish the heat 
and pressure necessary to set the synthetic 
resin bonding agent. The compressed air 
affords enough pressure to allow the tempera- 
ture of the water to be raised beyond the normal 
boiling point without converting to steam. In 
the proper combinations the hot water and 
compressed air give the desired moulding 
temperatures and pressures. The minimum 
moulding conditions permitted are 50 1b. per 
square inch pressure and/or 210 deg. Fah. 
temperature. It has been found desirable to 
apply full pressure to the autoclave within four 
minutes after the tank temperature reaches 
120 deg. Fah. 


The time required to mould any given part’ is 
a function of the rate of heat penetration through 
the part. A rule of thumb employed for timing 
a “cook” in those instances where the thick- 
ness of the wood is appreciable is one hour per 
inch thickness of wood. This rule applies to the 
usual case where heat is conducted into the 
work from one side at a much greater rate than 
the other. Such conditions arise from the fact 
that on one side the work being moulded is 
separated from the water in the autoclave only 
by the thickness of the rubber bag in which the 
work is enclosed, whereas heat transfer from the 
other side must take place through the bag and 
the mandrel or platen. 

A successful steam-air cooking process has 
also been developed. In this process steam and 
air supplant the water as a source of heat and 
pressure. Compressed air is used, however, as 
@ supplementary pressure medium to provide 
flexibility in the pressure-temperature com- 
binations required. 

Pneumatic presses of two types are used in 
addition to autoclaves for moulding smaller 
. As in the autoclave, heat and pressure 
are furnished by steam and compressed air. 
For the production of small parts pneumatic 
presses are very satisfactory because of the 
rapidity with which they can be loaded and 
unloaded. 

At present the use of cold glue is essential to 
the moulding processes. Practically all air- 
craft structural components of any size are 
moulded in halves to facilitate removal from the 
mandrels, Cold glue operations are employed 
to assemble such structures. It might also be 
said, with some reservation, that in all 
assembly work cold glue processes are 
employed. 

Since all assembly work is done with cold glue, 
which itself requires perfect humidity and heat 
control within fairly close limits, it is here that 
interchangeability is achieved. Moisture content 
of wood is kept between allowable limits, thus 
preventing undesirable dimensional changes 
during fabrication. Of course, all dimensional 
wood must be properly kiln dried. 

To prevent changes after fabrication and 
when the structure is in service different finishes 
are being used. 

(3) Problems are involved in providing air- 
craft structures of veneers and wood which will 
be durable under all weather and climatic 
conditions. 

The most durable finish is achieved by cover- 
ing all exterior surfaces by lightweight fabric, 
such as balloon cloth, which is doped on the 
surfaces over a special coat of sealer. Several 
other coats are applied over the fabric, which 
gives the finish the required flexibility and 
elasticity, while the finishing coats and paint 
give the all-weatherproof durable finish. 

Several types of other finish procedures have 
been developed, giving more or less adequate 
degrees of protection. For fabricless type 
finishes it is important to seal exposed end- 
grain surfaces with proper sealer compounds 
and to protect them with additional fabric 
tape. The interiors of the surfaces are finished 
usually by several coats of phenol-formaldehyde 
derivative sealers. 

(4) Finally, there is the problem of weight 
control. 

As weight control is most necessary in air- 
craft construction, the variation in specific 
gravity of all types of wood species must be 
given proper consideration. Fortunately, it can 
be stated that the strength properties of woods 
vary either in direct ratio to the specific gravity 
or even more rapidly—that is, with higher 
powers, 

Existing strength data are therefore based 
upon the minimum values of specific gravity of 
species, and for weight calculations somewhat 
higher values of specific gravity are used. 

However, in the case of wood“in general and 
for some species in particular, the range of 
specific gravity is very wide, which would 
affect the weight to @ greater extent than is 
generally recognised. 

This difficulty can, of course, be overcome by 
proper specifications and control. In some 
instances it has been thought necessary to 
specify also the upper limits of specific gravity 





for some species. 





Structural Failure of a Tanker 





In January last a recently completed tanker, 
when lying in a fitting-out basin in America, 
suddenly broke her back. A committee was 
appointed by the American Bureau of Shipping 
to investigate the failure and its report, dated 
March 11th, is printed in full below. Of the 
six special members of the committee, four were 
experts in welding. 





I. DEscriprion or CASUALTY 


The ss. ‘‘ Schenectady ” (503ft. by 68ft. by 
39ft. 3in.) is an all-welded tanker exactly 
similar in design to ships built and building by 
the Sun Shipbuilding and Dry Dock Company, 
Chester, Pa., of which no fewer than twenty- 
three have been placed in operation during the 
ae year, and which, to the best of our know- 
edge and belief, have shown no structural 
defects in service. 

The “Schenectady” was the first tanker 
built at the new shipyard of the Kaiser Com- 
pany at Swan Island, Portland, Oregon; had 

m launched October 24th, 1942; and had 
satisfactorily completed her sea trials. She 
was lying afloat at the fitting-out dock of the 
Swan Island yard when, on Saturday evening, 
January 16th, 1943, she broke in two. with a 
loud report, fracturing suddenly across the 
deck at a point just abaft the after end of the 
bridge about amidships, the fracture extending 
down both sides to the bottom shell plating, 
which remained intact. All deck, side, and 
bottom longitudinal frames fractured, as did 
also the plating of the corrugated longitudinal 
bulkheads and the centre-line deck and bottom 
girders, thus constituting a complete structural 
failure, except for the flat portion of the bottom 
shell plating. In no case did the fractures occur 
in the transverse welds. 

The vessel jack-knifed so that the bottom 
shell plating knuckled transversely and showed 
aboye water, while the ends of the forward and 
after sections settled in the silt, so that there 
was & gap of about 10ft. at the deck. There 
was no leakage of water into the two parts of 
the tank opened by the fracture, and from the 
character of the fracture the tearing of the side 
shell appeared to have been more gradual and 

ive than the sudden fracturing of the 
deck from gunwale to gunwale. 

The forepeak tank, the forward deep tanks, 
and the afte tanks were full of water as 
ballasted for the trial trip, and there was, in 
addition, about 3100 barrels of fuel oil in the 
cross bunkers immediately forward of the 
machinery space. The resultant bending 
moment in hogging in still water was about 
one-half of the maximum design bending 
moment. 

The hourly temperature for Saturday, Janu- 
ary 16th, 1943, reported by the U.S. Weather 
Bureau for Portland, Oregon, shows a high 
of 38 deg. Fah. at 2.30 p.m. in the afternoon 
and 23 deg. Fah. at 11 p.m. at the time of the 
failure. The river water temperature. was 
about 40 deg. Fah. This drop in air temperature 
of 16 deg. Fah. over a period of 84 hours, while 
not extreme as to suddenness, did introduce a 
factor in respect of the increased brittleness of 
steel at temperatures below freezing. 

It was alleged that during the launching of 
the vessel, trouble was experienced with the 
after launching poppet, which resulted in slight 
damage to the rudder and its pintle, but there 
was no evidence that such trouble contributed 
to the failure. 

It was alleged that during the trial trip one 
of the anchor chain cables broke as the anchors 
were dropped to check the vessel’s headway, 
resulting in a definite shock, but this could not 
have been great enough in magnitude to be of 
any consequence. 

It was alleged that the action of the Willa- 
mette River had washed a bank of silt under 
the midship portion of the vessel and that a 
subsequent drop of river level had in effect 
caused a stranding. While there was a recorded 
drop of about 1l5in. in water level for the 
33-hour period immediately preceding the 
failure, there was no evidence of such a silt 
formation. Subsequent examination of the 
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vessel in dry dock by the committee disclosed 
no indication of grounding damage. 

It was also alleged that several people felt a 
slight seismic disturbance (an earth tremor) at 
the time of the failure. This was further 
coloured by the fact that the water level indi- 
eator located at the yard showed a vertical 
oscillation of approximately 12in. at the 
moment of failure, and it is claimed that 
extreme oscillations of these level indicators 
always accompany earthquake disturbances. 
After a thorough investigation it was con- 
cluded that the alleged shock had little bearing 
on the cause of this failure. 


II. Facrors ConTrRIsutTiInG TO FamuRE 


After a thorough study of all factors surround- 
ing the failure, including structural design, 
methods of construction, and a complete 
physical, chemical, and microscopic explora- 
tion of the material and the welding in way of 
the fracture, the committee found the following 
factors relevant and contributory to the failure : 

(a) There was a tendency on the part of 
the shipyard personnel ta depart from recog- 
nised fundamentals of good welded construc- 
tion for the laudable purpose of speeding up 
construction to the utmost possible extent to 
meet the needs of the present emergency. 

(6) There were insufficient numbers of 
trained experienced welders and ship fitters 
available for the job at the rate of produc- 
tion maintained, and an inadequate number 
of skilled welding supervisors with the 
necessary knowledge of the basic elements of 
good welding practice to exercise proper 
control over the welders. 

(c) There was neglect on the part of the 
personnel to realise the importance of adher- 
ing rigidly to established welding procedures 
and welding sequences necessary to reduce 
shrinkage stresses to a safe minimum. 

(d) There was evidence in the sister vessels 
under construction of poor fitting of large 
sub-assemblies which necessitated consider- 
able forcing into position by the excessive 
use of jacks, turnbuckles, &c. In other cases 
open joints required the use of an excessive 
amount of welding to finish the joint, result- 
ing in excessive shrinkage. 

(e) There was a lack of uniformity in the 
quality of the steel used in the hull structure. 

For example, as compared with other plates 

investigated, the particular sheer strake plate 
on the starboard side where the fracture 
apparently started had a very low propor- 
tional limit (10,000 lb. per square inch), as 
determined by extensometer readings (stress- 


strain curve); also the Charpy test impact| per square inch. 
values for this plate were low, even at room| reach 400 deg. Fah., whilst with small modifica- 


temperatures, and brittle at 20 deg. Fah.; 
the values from the notch bend tests also 
showed considerable brittleness. It should 
be recognised that the Charpy and notch 
bend tests are not included in the ordinary 
commercial tests by which the quality of 
structural steel is determined. 

(f) A serious accumulation of shrinkage 
stresses occurred in the automatic machine 
welding of the deck assembly joints, espe- 
cially in the longitudinal joint at the gunwale 
attaching the sheer strake to the stringer 
plate. This particular welded joint was also 
found defective in way of the location where 
the failure started, as evidenced not only by 
a longitudinal crack, but also by what appeared 
to be minute transverse cracks in the weld. 

(g) The hogging moment resulting from 
the distribution of ballast, fuel, &c., in the 
end tanks produced a tensile stress on the 


of the hull structure of the tanker ‘ Schen- 
ectady ’’ was due to a combination of unfavour- 
able circumstances. The principal cause was 
an accumulation of an abnormal amount of 
internal stress locked into the structure by the 
processes used in construction, together with 
an acute concentration of stress caused by 
defective welding at the starboard gunwale in 
way of the abrupt ending of the bridge fashion 
plate, augmented by the hogging stress due to 
the ballasted condition. This accumulation 
and concentration of stress caused a tensile 
failure at the starboard sheer strake which was 
formed of steel of sub-standard quality, all of 
which was aggravated to some degree by the 
drop in atmospheric temperature. 


IV. Conciusion 


The procedure immediately recommended 
and carried out, whereby the defective welding 
previously referred to was removed from the 
s. ‘* Schenectady ”’ and sister vessels, and these 
joints properly rewelded, has proven a satis- 
factory corrective measure, as demonstrated 
by the application of severe bending tests 
(hogging and sagging). It is the opinion of the 
committee that the high stresses responsible 
for the fractures that have recently occurred in 
welded vessels were due primarily to the failure 
to adhere rigidly to the procedure necessary to 
keep shrinkage stresses within the margin of 
strength allowed in the design. Steps have 
been taken with the full co-operation of all 
yards concerned to ensure adherence to proper 
established procedure, and the managements 
of the yards are fully alive to their responsi- 
bilities in the matter. The committee feels 
that closer control of welding procedure in 
which the builders have already been instructed 
will prevent a recurrence of such major failures. 
It is also the opinion of the committee that the 
probability of fractures resulting from residual 
stresses in welded construction will decrease 
with the length of service. 








Pump for High-Temperature 
Liquids 
THE accompanying engraving illustrates the 
J.B. pump, made by the Pulsometer Engineer- 
ing Company, Ltd., of Reading. This centri- 
fugal pump is particularly intended for dealing 
with liquids at high temperatures. The range 
manufactured covers deliveries up to 3000 
gallons per minute and pressures up to 300 Ib. 
Water temperatures can 


tions oils having high vapour pressures can be 
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PUMP FOR HIGH - TEMPERATURE LIQUIDS 


designed to avoid evaporation and to provide 
for the cooling and lubrication of the packing, 
according to the nature of the different liquids 
handled. 








Ait-Operated Spot Welder 





Tue fully automatic vertical sliding head air- 
operated .spot welder illustrated is made by 
Holden and Hunt, Ltd., of Old Hill, Stafford. 
shire. It is supplied with standard transformer 

















25-KVA SPOT WELDER 


ratings of 25, 50, or 75 kVA. Other transformer 
ratings between 20 and 100 kVA are available 
if required, and the maximum electrode pres- 
sure is 500 Ib. to 2500 Ib., depending on the size 
of the machine. Pressure is applied to the weld 
and the electrodes are opened by compressed 
air. The first illustration shows the 25-kVA 














upper flange of the hull girder of approxi- 
mately 4} tons per square inch, which is 
comparatively moderate and certainly not 
sufficient in itself to cause any failure in the 
hull structure. 

(h) While there is no question with regard 
to the sufficiency of the vessel’s structure, 
there being no departure from recognised and 
proved design standards, the abrupt termina- 
tion of the bridge end fashion plates at the 
top of the sheer strake did constitute a 
serious point of stress concentration, especi- 
ally in a welded structure. 


III. Summary 
In the opinion of the committee, the failure 


handled at temperatures up to 650 deg. Fah. 
The pump has water-jacketed bearings and 
stuffing-box, and to preserve alignment in spite 
of varying temperatures it is arranged, as will 
be seen from the engraving, for centre line 
suspension. Since water at the high tempera- 
tures for which the pump is designed will flash 
off into steam if allowed to escape into the 
atmosphere, any fracture of the casing would be 
dangerous. Cast steel therefore is the material 
used for the back cover and the casing, though 
under special circumstances bronze or high- 
tensile iron may be adopted. The material 














75-KVA SPOT WELDER 


model. These spot welders are automatic, in 
that once the operator presses the foot switch 
the control circuits take over and the machine 
completes the cycle of operations, squeeze, 
weld, forge, and electrodes opened for the next 
operation. Initiation of the actual weld time 





used for the impeller depends upon the liquid 





that is to be handled. The stuffing-box is 


period is effected by a differential pressure 
switeh, which requires no adjustment for the 
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various air pressures applied to the operating 
cylinder. Air is supplied to the operating 
cylinder through an air purifier to remove con- 
densate, an adjustable airline lubricator, a 
pressure regulator, the control knob of which is 
placed immediately under the pressure-indicat- 
ing gauge, and, finally, a solenoid-operated air 
valve, the energising and de-energising of which 
is regulated by the electrical timing circuits. 
Single-spot or stitch welds can be chosen at 
will by means of a switch on the control panel. 
The timing equipment supplied .as normal 
standard is of the B.T.H, “ Thyratron”’ con- 
tactor type, giving a range from 5 to 500 cycles. 
Forge and “ time-off” are set by adjustable 
magnetic pneumatic relays with air diaphragms, 
the control knob of the former, as in the 
case of the rheostat of the weld timer, being 
mounted on the control panel. Setting of the 
time-off timer can be carried out by opening 
a hinged panel at the rear of the machine, 
an adjustment that is, however, rarely required. 
Instead of ‘‘ Thyratron’”’ control, B.T.H. 
‘“Tgnitron’’ contactors can be fitted with 
advantage, especially in the case of models of 
50 kVA and upwards. The second engraving 
shows the 75-kVA model so fitted, the switch- 
gear cover being removed to show the “ Igni- 
tron”? tubes. A further alternative timing 
equipment is the B.T.H. ‘‘ Woodpecker Igni- 
tron” control, giving repeated weld current 
impulses during the total heat period, a valuable 
feature where heavy gauge materials are to be 
welded. The larger models of this new range 
of spot welders can also be supplied as light- 
duty press welders for projection welding, the 
specification being suitably modified and aug- 
mented to suit this duty. 








Marine Corrosion* 





Section A, Introduction.—The constitution of 
the Sub-Committee is stated and the scope of 
their investigations is discussed. The ultimate 
purpose of the Sub-Committee’s work is to 
establish the most efficient and economic cures 
for both corrosion and fouling. The immediate 
scope of their activities includes an intensive 
study of the forms, rates, and mechanisms of 
fouling, together with extensive investigations 
directed towards the establishment of improved 
formulations, both for anti-corrosive and for 
anti-fouling ships’ bottom compositions. 

Section B, Raft Tests —Details of the experi- 
mental procedure adopted in the conduct of the 
Sub-Committee’s raft tests are given and 
followed by a general description of the first two 
series of tests, which were made at Plymouth 
and Caernarvon on samples of proprietary 
painting schemes supplied by twenty-three 
different manufacturers. Some general observa- 
tions are made concerning the formulation, 
media, pigments, and toxins of these paints. 
Marked differences in consistency were observed 
from one sample to another, and the desir- 
ability of establishing a more uniform standard 
in this respect is stressed. 

The performance of these commercial painting 
systems varied considerably. Under raft-test 
conditions, when the rate of attack is accen- 
tuated as compared with service, the worst of 
them broke down within a few weeks when 
applied to new or even to repainted steel. The 
durability of the best exceeded one year. 

An analysis of the development of fouling 
during the Caernarvon test showed that all 
types of fouling—slime, weed, hydroid, and 
shell—were observed, that there was a seasonal 
effect in this development, and that this was 
also affected by the distribution of light and by 
subsidiary incidental effects due to tidal move- 
ment. 

Comparison of the Plymouth and Caernarvon 
tests showed that the results were reasonably 
reproducible. The main “ranked” painting 
schemes at Plymouth were also ranked at 
Caernarvon. As expected, there was a general 
improvement in performance when the paint- 
ing schemes were applied over old paint, as 

* The Iron and Steel Institute. First report of a Joint 
Committee of the Iron and Steel Institute and the British 


Iron and Steel Federation, reporting to the Iron and 
Steel Industrial Research Council.—Summary. 








compared with freshly pickled steel. At Caer- 
narvon the average lives to failure in these two 
cases were 16-2 and 10-7 weeks respectively. 
Moreover, whereas the majority of failures on 
repainted surfaces were due to fouling, corro- 
sion was the primary cause of failure on re- 
pickled ones. This emphasises that comparisons 
of anti-fouling compositions as such should be 
made only over satisfactory protective coats. 

The life to failure by fouling as determined 
at Caernarvon on repainted specimens varied 
from a minimum of 5 to a maximum exceeding 
56 weeks for the different proprietary com- 
positions. There was a general, but by no 
means exact, correlation between these lives 
and the corresponding toxic indexes. (As 
described in Section C, the toxic index is the 
weighted aggregate percentage of copper, 
mercury, and arsenic in the anti-fouling com- 
position, the mercury content being multiplied 
by 2; arsenic (as As,O,) is almost ineffective, 
but in these tests a weighting factor of one-third 
has been assumed.) It is considered that 
several of the most marked deviations from this 
correlation are due to the presence of organic 
toxins in the composition. The test shows that 
on the average in order to ensure a. life of six 
months under the experimental conditions at 
Caernarvon a@ toxic index of at least 30 would 
be needed. This would correspond to the 
presence in the anti-fouling composition of 
15 per cent. of mercury as mercury compounds, 
or 30 per cent. of copper as copper compounds, 
or of an equivalent mixture, with the reserva- 
tion that it is doubtful whether mercury can 
completely replace copper. 

With two painting schemes, the drying time 
allowed between putting on the anti-fouling 
composition and immersion was varied from 
# to 19} hours, as compared with the standard 
interval of 5 hours for the main test. These 
differences were not observed to have any 
systematic effect on the results obtained. 

The variation in the protective properties of 
the painting schemes was as marked as that in 
the anti-fouling properties. The best were but 
slightly affected even after a year’s immersion, 
whereas the worst suffered severe corrosion in 
only a few weeks. This variation is illustrated 
by results for the adhesion of the paints after 
test and the loss in weight of the various speci- 
mens on exposure. In terms of steel, the latter 
varied from nil to 1-48 0z. per square foot at 
Plymouth and from 0-020z. to 1-490z. per 
square foot at Caernarvon. The durations of 
exposure were 29 and 26 weeks respectively. 
Comparable losses for bare pickled steel 
exposed simultaneously were 1-780z. and 
1-39 oz. per square foot, from which it is obvious 
that the worst compositions were practically 
useless. In general, the correlation of the Ply- 
mouth and Caernarvon results for the painting 
schemes common to both series of tests were 
good, i.e., the orders of merit in regard to pro- 
tective properties were substantially the same. 

Another property investigated was the tend- 
ency for the painting schemes to promote 
pitting or local attack at “ holidays,’’ 1.e., 
gaps in the coating when the steel was left bare. 
This was done by leaving small areas, fin. 
square, unpainted when applying the coatings. 
It was found that the depth of pitting at these 
holidays after six months’ exposure ranged 
from 0-007in. to 0-080in. Moreover, the results 
were substantially the same in both test series, 
from which it is concluded that the degree to 
which pitting is promoted at bare areas in a 
paint film is a characteristic property of the 
painting scheme used. At Caernarvon the 
worst pitting was associated with a scheme in 
which two coats of red lead/oil paint were used 
as the protective immediately beneath the anti- 
fouling composition. This does not necessarily 
mean that red lead primers should not be used 
on ships’ hulls, but it does point to the desir- 
ability that they should be suitably formulated 
for this purpose. 

In general, it is concluded from these two 
series of experiments that, although service 
tests must remain the final criterion of perform- 
ance, particularly where anti-fouling properties 
are concerned, raft tests should give a good 
indication of the relative merits of protective 
compositions, and the results of these initial 
series should bear a substantial relationship to 





the probable behaviour in the case of painting 
schemes applied to new construction. New 
series of tests will include a study of the influ- 
ence of the build-up of the coating resulting 
from successive repaintings. 

Subsequent series of tests have been con- 
ducted on more fundamental lines. Series IV, 
begun at Caernarvon in January, 1942, is 
designed to elucidate the effect of various 
methods of surface preparation, weathering, 
pickling, &c., coupled in some cases with tem- 
porary protective treatments applied during the 
weathering period (corresponding to exposure 
on the stocks) before the painting proper. Data 
are given for the losses in weight and, in the 
case of as-rolled plates, for the percentage 
descaling of the steel as a result of this pre- 
liminary exposure. These show that for the 
general run of ships’ plates at least six months 
and probably much longer would be needed to 
remove the mill scale entirely by weathering ; 
further, the weathering process is accompanied 
by the formation of substantial quantities of 
rust which cannot be removed completely from 
the surface by hand cleaning. 

All the temporary protective treatments 
tested, with the exception of mineral oil, were 
effective in eliminating rusting almost com- 
pletely during the weathering period. Mineral 
oil had practically no protective effect and was 
markedly inferior to boiled linseed oil, which, 
when rubbed on thinly at the rate of about 
3000 square feet per gallon, was found to protect 
the plates adequately during seventy days’ 
exposure in the open at Caernarvon. Protec- 
tion, however, is not the only criterion. It is 
equally important that the temporary protective 
shall be compatible with the final painting 
scheme. Interim results for the immersion tests 
proper show that the behaviour of one of the 
schemes used was adversely affected both by the 
boiled linseed oil film and by a temporary pro- 
tective coat of red iron oxide paint (in an 
ordinary oil medium). On the other hand, the 
application of a temporary protective coat of 
thin red lead paint, which dried out thoroughly 
during the weathering period, resulted in a 
pronounced improvement in performance. This 
again points to the necessity for complete’ con- 
trol of the formulation of all paints used for 
marine purposes. 

In the case of a moderately good painting 
scheme, better results were obtained both on 
as-rolled and on pickled surfaces that had been 
weathered for 105 days than on a freshly 
pickled surface, possibly because the presence 
of rust improved the adhesion of the paint. 
This may not be a general result, because with 
a better painting scheme which shows little 
deterioration to date the reverse is the case, the 
freshly pickled specimens being the best of 
the batch. 

Examination of specimens removed after 
twenty-four weeks’ immersion showed that in 
all cases where the final scheme had been 
applied over surfaces from which mill scale had 
been incompletely removed by weathering, 
pitting had occurred at the boundaries of the 
remaining mill scale up to a depth of 0-034in. 
Pickled surfaces suffered a different type of 
attack, which was localised to a shallow depth 
over comparatively large cellular areas, corre- 
sponding with places where the paint had flaked 
off. Since the tendency to pit will remain so 
long as the mill scale is incompletely removed, 
and since weathering in the yard and on the 
stocks cannot be relied on to bring about com- 
plete descaling, it is suggested that more atten- 
tion be devoted to the use of pickling for this 
purpose. 

Good agreement in assessing the protective 
values of the various painting schemes was 
observed between the results of the raft tests 
and those obtained in laboratory tests at the 
Chemical Research Laboratory, using a special 
apparatus in which specimens are rotated 
rapidly in sea water. 

Series V, also begun in January, 1942, is 
concerned with new types of protective paints 
that are being developed by Dr. U. R. Evans. 
These are designed to overcome one of the 
fundamental disabilities associated with the 
protective painting of structural steel, namely, 
that all coats should be applied to a good surface 
under good conditions. It is hoped that these 
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new paints will prove insensitive to these 
adverse factors, and that they will be found to 
give good results when applied, for instance, 
to wet and rusty steel. Results so far are 
encouraging, and in tests of up to six months 
the protective properties of some of them have 
proved equal to those of the best commercial 
compositions. 

Tests on a number of formulated compositions 
prepared by the Paint Research Station, 
through the courtesy of Dr. L. A. Jordan, are 
reported (Series VI). These constitute an 
investigation of the possibility of substituting 
coumarone and lanolin for rosin and linseed 
oil respectively in media of the rosin/coal tar 
pitch/linseed stand oil type. These schemes 
failed rapidly by fouling, largely because the 
toxin contents of the anti-fouling compositions 
were too low, but the results showed that several 
of the schemes in the substitute media had 
promising protective properties. 

This brings the account of the raft tests up 
to date. An outline is given of the immediate 
experimental programme, which will consist 
of three interrelated series of tests on special 
compositions formulated and prepared by the 
Sub-Committee :— 


(1) Tests at Caernarvon, in which the pig- 
mentation of the protective composition will 
be the main variable. This series has just 
been begun and a few details of it are given. 

(2) Tests at Emsworth, where a new test- 


ing station will be set up by the Admiralty | . pacterial or diatom slime. 
Corrosion ee an the pari ~ observed to form on all anti-fouling paints 
sescihaaenit af “ aes mieten © wi"' | exposed in the sea. The amount of slime bears 

‘tio _ si “oe a ap en abate com: 1a definite relationship to the toxicity of the 
positions; ® limited number of alternative | yaint and is also influenced by some of the ingre- 
pigments will be put up in each medium, In| gionts in the 
addition, the effect of building up thick films| method of determining slime formation has been 
of paint on the steel specimens will be syste-| qaveloped 


Dr. I. G. Slater. 


matically investigated. 


composition will be used throughout each series, 


a number of old and of possible new toxins 
will be tested in a variety of media. 


All these series will be correlated with each 
other and with the results of accelerated laho- 
ratory tests at the Chemical Research Labo- 
ratory, Teddington, by means of suitable 
controls. In addition, storage tests, both at 
ordinary and at tropical temperatures, will be 
made to test the keeping properties of all the 
compositions prepared. 

Section B concludes with an account of sub- 
sidiary series of tests relating’ to protective 
metallic coatings and to unprotected irons and 
steels respectively. 

Immersion tests at Gosport have shown that 


up to 0-005in. thick, protect steel adequately 
for at least one year (the tests are still in pro- 
gress), Zinc coatings have a decidedly toxic 
effect as compared with aluminium, but this 
does not suffice to prevent fouling completely. 
Tests at Caernarvon in which paints were 
applied over the metallic coatings before immer- 
sion showed that the effect of zinc on fouling 
was evident even when the surface was painted 
over with three coats of naval compositions, 
finishing with an anti-fouling coat. The 
behaviour of this painting scheme was better 
over the metallic coatings than over bare steel, 
no doubt a result of the suppression of rusting ; 
there was evidence, too, of better behaviour on 
a surface pickled by the Footner process, which 
includes a finishing dip in dilute phosphoric 
acid, than on a surface pickled by the normal 
Admiralty procedure in cold dilute hydro- 
chloric acid. 

Tests on bare irons and steels at Gosport and 


that Scottish wrought iron was about 16 per 


cent. more resistant to corrosion than, ordinary | ineffective. > OF , 
mercury and copper is higher in the case of 


barnacle fouling, for which it is at least three 
to one ; again, arsenic has little effect. 


mild steel, there was no appreciable difference 
in the losses in weight of numerous types of 
ordinary and low-alloy irons and steels of con- 
structional quality when immersed in sea water 
in the bare condition. In particular, the 


presence of small amounts of copper, alone or}copper content and fell off in the following 
in combination with small amounts of chro-| order :—Copper bronze, cuprous oxide, copper 


on the surface and their relation to each other, 


methylene blue ; 
In series (1) and (2) the same anti-fouling| leached out and estimated colorimetrically. It 
is hoped to make use of this as a rapid means of 
N _ | determining toxicity, since the time necessary 

(3) Tests at Millport by Dr. J. E. Harris} for the formation of slime is a few days only 
on anti-fouling compositions in which a and much shorter than that required for the 
development of weed fouling. Moreover, slime 
formation is much less affected by the season, 
which should render it possible to conduct 
determinations all the year round without refer- 
ence to the fouling seasen. 


estimating the toxicity of a surface soon after 
its immersion in sea weter, long ‘before visible 
signs of fouling on a large scale appear. 
method, too, should be capable of use at all 
times of the year. 


has little effect on the growth of an organism 
once attachment has taken place. Possibly, 
attachment could be prevented by the incor- 
: . . er slot . ration in the anti-fouling composition either 
thin contings of sine--or ab Op at tte of tabahegeig that repel or kill the organisms in 
their settling stages, or, alternatively, of sub- 
stances which prevent the adhesion or setting 
of the cementing substance by means of which 
the organisms attach themselves. The second 
possibility is being explored with s 
ence to the cement secreted by the larva of the 
common barnacle, one of the most important 
organisms. This study has been greatly facili- 
tated by the development of methods for rear- 
ing this animal in the laboratory from its free- 
swimming larval stage to its fixed stage. 


underlying the action of anti-fouling composi- 
tions are in pro 
raft tests on formulated compositions, a large 
number of which, containing both inorganic 
and organic toxins, have been prepared. 


it has been demonstrated that mercury is 
approximately twice as effective against weed 


' th showed that apart from the fact | fouling as copper (weight for weight) ; arsenic, 
eee wee P at least in the form of arsenious oxide, is almost 


compounds was primarily determined by their 


as an interim result, but it is clear that any 
differences will be negligible when, as is imposed 
by necessity in service, the irons or steels are 
exposed with a protective coating. 

Section O, Anti-fouling Investigations.—The 
biological aspects of fouling are first considered. 
The community of organisms appearing on 
non-toxic surfaces includes marine bacteria, 
seaweeds, diatoms, and sessile marine animals, 
such as barnacles, calcareous tubeworms, 
ascidians (sea-squirts), polyzoa, mussels, and 
hydroids. The community can be resolved 
into fairly well-defined separate layers; from 
a basal carpet layer, a more complex community 
may grow up. The extent of this growth varies 
with the toxicity of the paint, with the season 
of immersion and with the organisms available 
to settle and able to maintain themselves in a 
community. The presence of some types of 
fouling impedes the settlement and growth of 
other types. 

Different types of organisms differ widely in 
their sensitivity to the metallic toxins commonly 
used in anti-fouling compositions. This is 
demonstrated by the results, which have also 
been used to study the effects of different toxin 
concentrations, differences in medium and other 
variables on the performance of specially formu- 
lated anti-fouling compositions. 

The development of fouling, 7.e., the sequence 
in which the various types of organism appear 


is being studied. The earliest stage consists of 
This film has been 


paint medium. A quantitative 


in which the film is stained with 
the dyestuff absorbed is 


The diatom flora also provides a means of 
This 


Evidence shows that the toxicity of a surface 


cial refer- 


Fundamental investigations of the principles 


These consist mainly of 


In the case of the common inorganic poisons, 


The ratio of the effectiveness of 


The anti-fouling effect of the usual copper 


and solubility of any given toxic pigment will 
also be of importance. 

Numerous organic toxins have been tested, 
both in the laboratory and in the form of paint 
films on panels immersed in the sea. The 
laboratory tests consist in determinations of 
their toxic effects on marine organisms in seq 
water cultures; under these conditions many 
of the compounds are at least as toxic as copper, 
and some even more toxic than mercury. On 
the other hand, with a few promising excep. 
tions, the toxicity of these compounds when 
incorporated in actual paint films has -fallen 
far below the values that would be expected 
from the sea water culture experiments. 

Chemical studies of the rate of leaching of 
copper, mercury, and organic compounds from 
paint films in sea water are in progress, and 
micro-analytical methods have been develope 
for this purpose. 

The maximum effectiveness of the most sui'- 
able toxins, when they are discovered, will only 
be achieved by their incorporation in the most 
appropriate paint medium. This aspect of the 
matter is being studied, due regard being paid 
to the conflicting requirements that the toxins 
shall be readily and continuously available 
whilst the coating itself shall be as durable as 
possible. 

Attempts are being made to ascertain the 
chemical mechanism by which toxins produce 
their anti-fouling action. To this end the 
chemical equilibrium between the copper pig- 
ment, the free fatty acid in the paint medium, 
and the sea water is being investigated. 

The importance of providing efficient pro- 
tective undercoats is stressed. Statistical 
analysis of the correlation of fouling with rust- 
ing on a number of specimens coated with pro- 
prietary painting schemes showed that fouling 
always followed rusting. No evidence was 
obtained that the presence of fouling organisms 
on the specimens induced rusting. 

Section C concludes with some notes on the 
results of the examination of upwards of sixty 
samples of fouling from ships. The number of 
species represented was fewer than is found on 
specimens exposed in raft tests, probably 
because of the more limited flora available for 
settlement in many ports compared with those 
in the vicinity of the rafts. Only certain sea- 
weeds have spreading attachment systems and 
growth forms suitable to withstand the force of 
water movement over a ship’s hull. Consider- 
able progress might be made by concentrating 
attention on the elimination of the specific 
types of organisms chiefly responsible for fouling 
under practical conditions. This, in turn, 
suggests that anti-fouling formulations of the 
future will not be one but several, each specially 
designed for the special conditions of service of 
individual vessels. Practical developments in 
this direction will be materially facilitated by 
the planned co-operation of shipowners, both in 
forwarding samples of fouling for examination 
and in providing facilities for tests on vessels. 








THE PREVENTION oF VALVE SeEIzuRe.—There 
are several factors which may contribute to the 
sticking or seizure of stop valves on steam lines or on 
systems where heat is encountered. The commonest 
trouble is rusting, for the face of the spindle and 
the valve seating may remain in contact without 
moving for some time. Calcareous deposits may 
also occur, while any oil or grease which may get 
on to the faces will tend to harden due to constant 
heat. One of the largest industrial undertakings 
in the country has surmounted valve sticking by 
painting on to contacting surfaces a dispersion of 
colloidal graphite in acetone. The valve faces are 
cleaned and when brushed with the dispersion of 
colloidal graphite there is immediately formed on 
them a thin dry film which enables the valve to be 
assembled almost immediately. It is reported that 
after two months the valves could be operated 
without difficulty, whereas previously rust and 
seizure had inevitably occurred. The success of this 
method is stated to lie in the parting action of a thin 
film of graphite. Adhering to the spindle, it reduces 
the possibility of rusting and provides the right 
amount of lubrication hin the valve comes into 
operation. Furthermore, it is unaffected by all 
temperatures met with in steam plant. Further 
information on this subject may be obtained from 
E. G. Acheson, Ltd., 9, Gayfere Street, Westminster, 








mium, had no effect. 


This should be regarded | thiocyanate, Paris green. 


The physical form 


London, S8.W.1. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Tool Industry in India 

Industrial development in India has made 
great strides under the stimulus of the war, particu- 
larly in the iron, steel, and engineering sections. 
Whenever possible, assistance has been forthcoming 
from Great Britain. The India Office now announces 
that the Indian Supply Department’s plans for 
establishing a first-line machine tool industry in 
India has advanced another step forward by the 
arrival of two senior technical experts from Great 
Britain. They are Mr. 8. Oldfield, who first came 
out to India as technical adviser to the Roger 
Mission and who, prior to his departure for India, 
was connected with the British Machine Tool Control, 
and Mr. Trubshaw, who for many years was @ 
planning and production engineer and later organised 
manufacture for a well-known firm of British 
machine tool makers. The scheme contemplates 
expansion of the machine tool production of five 
of the leading firms in India and the concentration 
of these firms on the manufacture of machines of 
high quality and first-class accuracy, Mr. Oldfield 
and Mr. Trubshew have brought with them pro- 
mises of the supply of drawings, jigs, and manufac- 
turing information for all types of machines. The 
building and construction of extensions to work- 
shops are almost complete and will be ready by the 
time the bulk of the plant arrives. Parts of the 
new plant are now arriving in a continuous flow and 
it is estimated that the major portion will be received 
and installed by August of this year. The scheme 
envisages the production of 100 to 125 high-class 
machine tools monthly from five firms alone. The 
target for the whole of India is 500 machines monthly 
of all grades. The increased production will be 
obtained by rationalisation based on surveys of the 
industry made by the technical advisers and officers 
of the Machine Tool-Control. Rationalisation will 
mean that the variety of types will be reduced on 
the lines of the rationalisation carried out in Great 
Britain and the United States. The objects in mind 
are first to increase India’s contribution towards 
the war effort ; secondly, to reduce the necessity for 
imports, thus saving shipping space; and thirdly, 
to establish on a firm foundation a machine tool 
industry for peacetime India, 


The Pig Iron Market 

Although current trading is rather quict 
owing to so many consumers having covered their 
allocations well forward, considerable quantities are 
being taken up against contracts, and the require- 
ments of firms engaged upon essential work show 
no sign of diminishing. The demand for high- 
phosphoric foundry pig iron appears to be increasing, 
since more of this description is being used by con- 
sumers who in the ordinary way would use higher- 
quality pig iron. The heavy engineering foundries 


are using a larger proportion of high-phosphoric | req 


pig iron in their mixtures and light casting foundries 
also are busier, since a number of them have been 
able to secure @ certain amount of war work. 
Northamptonshire and Derbyshire makers of high 
phosphoric iron are making large deliveries. The 
demand for hematite is pressing and the Control 
carefully supervises its distribution, no parcels being 
released in cases where any other description of pig 
iron will serve. The scarcity of hematite has led 
to an active demand for substitutes, including refined 
pig iron, high-phosphorie pig iron, and steel scrap, 
and this explains the reason for the stringency ruling 
in these materials. The full production of refined 
irons is quickly taken up and more would be con- 
sumed if it were available. Hematite, low-phos- 
phoric, and medium-phosphorie pig irons are allo- 
cated by the Control to the various foundries 
requiring them. The engineering foundries also are 
big consumers of refined pig iron. There is a fair 
demand for forge iron and consumers have no diffi- 
culty in obtaining their requirements. The basic 
pig iron position is satisfactory. In a number of 
districts the blast-furnaces are concentrating on the 
production of this description and some steel makers 
have been able to accumulate stocks. The greater 
part of the basic produced on the North-East 
Coast is being used by the steel works associated 
with blast-furnaces; but, generally speaking, 
supplies of this iron are sufficient to meet the needs 
of the steel industry, 


Midlands and South Wales 
The demand for all descriptions of iron 
and steel has greatly increased during the past few 
months. This was expected, and the Midland 
steel makers have, so far as possible, prepared for 
the increase and great efforts have been made to 
expand production. These have been successful, 


and consumers employed upon war work have | reg 


received the necessary material. The demand for 
structural steel, which not so long ago was quiet, 
is now one of the prominent features of the position 





Export quotations are f.o.b. steamer. 


All the lighter material produced is passing rapidly 
into consumption and not a little of it is being 
in the prefabrication of vessels. Prefabrication 
cannot, for various reasons, be used in this country 
to the same extent as in the United States. Crane 
equipment in many yards is not suitable and, in 
comparison with many of the new American ship- 
yards, space is circumscribed at British shipyards. 
All the firms employed upon essential work are 
getting fairly regular deliveries, although delays 
have been reported occasionally owing to transport 
difficulties and in some cases shortage of labour. 
The tonnage of plates passing to the shipyards is 
maintained at a high level, whilst armaments, air- 
craft, and munition makers are absorbing large 
—_— of alloy steel. Motor vehicle manu- 
acturers also are taking up big supplies of alloy 
steel. The Midland re-rolling works are well 
occupied and are likely to be busy well into the third 
quarter. Supplies of billets have been maintained, 
but at the cost of decreasing the reserve stocks of 
imported semis. The sheet industry is engaged 
at capacity and some of the works are reluctant to 
take orders for delivery before well into the third 
quarter. The South Wales iron and steel works are 
achieving big outputs, which are fully absorbed by 
consumers employed upon war work. The demand 
seems to be somewhat in excess of the production, 
but there are still considerable stocks of imported 
material which can be drawn upon in the case of 
urgent need. Plate mills are congested with orders, 
whilst the works producing billets and sheet and 
tinplate bars have as much work on hand as they 
can deal with. There is a heavy demand for sheets, 
but the works have little material for delivery in the 
present period. A considerable volume of business 
is passing in structural steel, but the demand is 
largely concentrated upon the lighter sections and 
heavy joists, and angles are meeting with a rather 
poor request. 
The North-East Coast and Yorkshire 
Production at the steel works on the North- 
East Coast has been maintained at a high level for 
many months and, in spite of the pressure upon 
the plants and some shortage of labour, outputs are 
tending to increase. The country’s war require- 
ments have shown an expansion in many directions 
during the current year, but the steel industry has 
seen to it that full supplies have reached the firms 
engaged upon essential work. The big production 
of finished steel has led to an intensive demand 
extending over a long period for semis and some con- 
cern is expressed that a shortage will develop in the 
future. It is known that reserves of imported semis 
have been heavily drawn upon and it is still neces- 
sary to use some of these stocks to close the gap 
between the British production of semis and the 
uirements of the finishing works. There seems 
little doubt, however, that the Control has the 
position in hand and there is a general belief that 
larger imports of semis from the United States will 
be arranged. The huge demand for plates, which has 
been keeping the plate section of the British iron 
and steel industry engaged at capacity for many 
months, shows no sign of decreasing. The shipyards 
which are known to have an enormous tonnage of 
new construction in hand continue to teke large 
quantities and are accorded first priority. In 
addition, boiler plates are wanted by: the locomotive 
builders, and the tank makers also are big con- 
sumers. Medium and heavy plates are also required 
in important tonnages by the heavy engineers. 
Important business is also passing in light structural 
steel in the form of angles, tees, and channels, and 
few works producing this class of material are in a 
position to accept fresh orders for delivery during 
the present quarter. On the other hand, heavy 
joists and sections are in rather quiet demand, The 
Yorkshire steel industry is fully employed and many 
departments of the works are booked up for the 
remainder of the current period, There is an active 
demand for the higher-class stee] and the crucible 
and high-frequency electric furnaces are engaged 
at capacity. Considerable quantities of alloy tool 
steel are being turned out, but although the pro- 
duction of this descriptio 1 has been greatly increased 
it still barely meets the demand. The engineering 
concerns employed upon war work are taking up 
considerable quantities of alloy steel, which is also 
in heavy demand from the aircraft makers. 


Scotland and the North 

The Scottish iron and steel situation is 
characterised chiefly by big outputs and an insistent 
demand which absorbs the whole production without 
difficulty. Amongst re-rollers there is a tendency to 
ard the semis position with some concern, since, 
although the production of all descriptions of semis 
has been greatly increased during recent months, 
the demand is so heavy that it has fallen short of 





Unless otherwise specified home trade quotations are delivered f.o.t. 


consumers’ requirements, and it has been necessary 


used|to withdraw considerable quantities from the 


stocks of imported material which were held in 
reserve. This is a process which cannot go on 
indefinitely, and the re-rolling industry is concerned 
lest stringent conditions should arise in supplies 
of semis. It is expected, however, that the American 
and British Combined Board, which watches over 
supplies, will arrange for larger imports into this 
country and that it will be wets to replenish 
some of the stocks which have been used. Re-rollers 
have for some time been using material which they 
would not normally have used, such as defective 
billets, crops, heavy rounds, and shell steel. 
r- etmeca d results have been fairly satisfactory. 
The heavy steel section of the trade is being heavily 
pressed by consumers, but has been able to maintain 
satisfactory supplies to firms engaged upon essential 
work. The production of alloy steel, although it 
has been greatly increased and efforts are being 
made further to increase it, is barely sufficient to 
meet the demand which arises largely from aircraft 
makers, munition makers, and engineers engaged 
upon war work. A large volume of business is 
ing in tubes of various sorts, the greater part 
of the work in the hands of the tube makers being 
for the Government. Conditions in the Lancashire 
iron and steel markets have not greatly changed for 
a longtime. The principal feature of the demand is 
for plates and alloy steels. The plate makers have 
achieved big outputs, but the demand has increased 
with production, whilst in the case of alloy steel. 
the war requirements continue to rise. The wrought 
iron trade of late has shown some improvement, 
and although the demand is not more than moderate, 
the works are in rather a better position. The 
best grades of bar iron are being quickly taken up 
by the consuming trades and there is an active 
business passing in nut and bolt bars. Substantial 
orders are in the hands of the locomotive makers, 
and the works producing wheels, axles and springs 
are also busy. Undiminished activity prevails at 
the steel works on the North-West Coast and large 
tonnages of finished steel are- being turned out. 


Iron and Steel Scrap 

Great activity rules in the iron and steel 
scrap market, and were it not for the success which 
has attended the national schemes of scrap collection 
the situation would be tight. As it is, users all over 
the country are receiving adequate deliveries of all 
grades of scrap, although naturally there is some 
variation in the volume of supplies of the different 
descriptions. The chief demand is for the heavier 
and better qualities, and stringency in supplies is 
noticeable in some cases, but many of the lighter 
descriptions are available in large quantities and 
are not readily taken up by consumers. Good heavy 
mild steel scrap cut to furnace or foundry sizes is in 
strong request, and any parcels coming on the 
market are quickly picked up. There is also a good 
market for bundled steel scrap and hydraulically 
compressed steel shearings, and consumers are 
searching for the material. Ample quantities of 
mild steel turnings are on offer. Heavy turnings 
are in request and no difficulty is found in disposing 
of them, but other grades are not so easily sold. 
Large quantities of short heavy steel scrap for 
foundry purposes are needed and any parcels 
becoming available secure a quick sale. There is 
only a moderate demand for mixed wrought iron 
and steel scrap for basic steel furnaces. There is no 
lack of buyers, however, for the heavy material, but 
large tonnages of light steel scrap existing in pro- 
ducers’ and merchants’ yards are not easily moved. 
Apparently most consumers have secured supplies 
of this description sufficient to last them for some 
time. Rather tight conditions rule in the case of 
cast iron scrap in large pieces and furnace sizes, 
whilst the demand recently has shown signs of 
increasing. There is an active business passing in 
light cast iron scrap and some consumers report that 
they do not find it easy to secure their full require- 
ments, Sellers find satisfactory conditions ruli 
in cast iron machinery scrap in cupola sizes. Con- 
sumers are readily taking up good quantities and 
most of them find the supply position somewhat 
tight. Liberal supplies of wrought iron scrap are 
available, although a large proportion of this con- 
sists of railing scrap. Considerable quantities of 
short heavy steel are moving to the foundries and 
the refined pig iron makers, and some consumers are 
finding it difficult to cover their needs. There has 
been no revival in the demand for shovellable 
turnings and fairly liberal quantities are passing 
into consumption, including fair quantities to the 
blast furnaces. The malleable ironworks are not 
showing a great deal of interest in the market, and 
appear to be only interested in first-class piling 
scrap from railings, and supplies of this material 
are not very free. 
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Rail and Road 


APPRENTICESHIP IN Railway ENGINEERING.— 
Railway engineering is appealing to young Australia, 
judging by recent experiences in Victoria, where 
boys below military age are entering this branch of 
the industry in increasing numbers. Over 600 boys 
recently applied for apprenticeships, and of .192 
selected as suitable, just half that number have 
already found their way into the shops. 


RecorD SOUTHERN Tratn.—The Southern Rail- 
way Company set up a record recently by despatch- 
ing from Waterloo Station the first sixteen-coach 
train ever sent west as part of the regular service. 
Hitherto the regular trains were made up of fourteen 
coaches, but now the hauling power of the new 
** Merchant Navy ”’ class engines enables the com- 
pany to revise its service, and in future one sixteen- 
coach train replaces on the 10.50 a.m. service the 
two trains from Waterloo to Ilfracombe and 
Plymouth. 


Snow anp TRansPportT.—During the past winter 
a stretch of severe weather made it necessary for the 
Canadian Pacific Railway to clear with snow ploughs 
83,136 miles of track during the month of January, 
as against the 72,860 miles in the same month of 
1942. In British Columbia the snow-plough mileage 
increased from 1617 miles in January, 1942, to 
14,456 miles in the same month of 1943. On lines 
east of the Great Lakes, 60,723 miles of track were 
cleared, compared with 9219 miles during the same 
period last year, and there were corresponding 
increases in other sections. 


Etectric Locomotives IN SweEepEN.—The 
officials of the Swedish State Railways are reported 
to be satisfied with the tests recently carried out on 
three electric locomotives recently constructed for 
the service. One of these engines has hauled a test 
train of 644 tons tare between Stockholm Central 
Station and Malmé, part of the journey at a speed 
of 120kiloms. per hour. These locomotives are 
constructed for a maximum speed of 135 kiloms. per 
hour. The weight of each engine is 102 tons and 
the length is 49ft. 2in. It is further reported that 
the State Railways have under construction another 
type of electric locomotive for operating in Norrland, 
where there are steep gradients. It is stated that 
it will have a maximum speed of 80 kiloms. per hour. 


Spot SLEEPERING.—This is a term used by 
permanent way engineers to describe the work 
of replacing a defective sleeper. Discussi 
the problems of renewals before the members 
of the Permanent Way Institution, Mr. F. E. 
Harrison, of the L.N.E.R., expressed the view 
that it would be well if all lines, though at 
highly variable periods, could be re-sleepered either 
as a distinct operation or when complete renewal 
is required. Even were that possible, spot sleepering 
had still to be considered. Spot sleepering with new 
sleepers carried with it the disadvantage that, as 
the years went by, there was likely to be a medley of 
sleepers in the track. A system worth consideration 
might lie in a specification that sleepers which were 
to be inserted should be of a quality comparable 
with that of their neighbours which were left. It 
should not be necessary to subdivide the quality of 
the replacement sleepers into many categories ; 
three should be enough, namely: (a) new, (6) 
sleepers which would last ten years, and (c) sleepers 
which might be expected to last five years. In the 
first category very few should be required. 


Air and Water 


No Surrs—No Iron Ore.—The Dominion Steel 
and Coal Corporation’s iron ore-mines at Wabana, 
Newfoundland, from which comes most of the ore 
for the big steel plant at Sydney, N.S., have been 
temporarily closed down. Shipping difficulties are 
believed to have led to the closure of the mines, 
situated on Bell Island. The company now has 
more than 500,000 tons of ore in its stock piles at 
Wabana, far in excess of normal. It is not known 
how much ore is on hand at the Sydney plant. 


SHIPBUILDING IN CaNnaDA.—A recent message 
states that Canada has obtained delivery of ninety- 
seven cargo ships of the 10,350-ton class since 
December 21st, 1941. In various stages of pro- 


duction in Canada there are now fifty-eight ships of |educated at Liverpool’ College and Liverpool 
the 10,350-ton type and twelve of the 4700-ton| University. He studied under Sir Oliver Lodge, 
class. One 4700-ton ship was delivered on February | Dr. Alfred Hay, and Dr. Hele Shaw. On leaving 
15th. One 10,000-ton cargo ship built under super- | the university he joined the British Insulated Wire 
vision of Government-owned Wartime Merchant|Company, Ltd., and later was appointed distri- 
Shipping, Ltd., has been converted into an oil} bution engineer to the Midland Electric Corporation 
tanker and four more ships of the same size are in| for Power Distribution, Ltd. After six years with 


Memoranda 


awarded for three 3700-ton oil tankers, and, in 
addition to the oil-carrying vessels being provided 
under the Government programme, eight or more 
ships have been built or converted as oil tankers by 
private companies since 1939. 


TrmBER RepLaces STEEL.—Somewhere in the 
United States there are under construction hangars 
for captive balloons which are claimed to be the 
largest timber structures used in war projects. They 
are 246ft. span and 171ft. high. Each hangar uses 
3,000,000 b. ft. of fire-resistant lumber, of which 
750,000 b. ft. are represented by heavy timbers in 
the arch frame. The hangars have fifty-one arch 
frames, spaced 20ft. centre to centre to provide a 
clear length of 1000ft. Concrete pylons at the ends 
of the structure support a heavy timber box girder, 
which acts as a top guide of the six-leaf 120ft. high 
segmental steel doors. 


Raisinc Bripce LEvets.—An example of the 
way the solution of one problem may create fresh 
ones is reported from America. In order to maintain 
traffic routes across the Kentucky reservoir, which 
the Tennessee Valley Authority will create by the 
erection of the Gilbertsville dam, two bridges over 
the Tennessee River will have to be raised, one by 
14ft. and the other by 25ft. The estimated cost is 
slightly under a million dollars. It is understood 
that this cost is about half the expense that would 
be required to replace the existing bridges with new 
structures. Gantry cranes of 200-ton capacity and 
jacks with capacities of up to 300 tons will be 
employed on this work and pre-cast concrete crib- 
bing will be used. 


Miscellanea 


Tue Conco Heirs THE ALLIES.—According to 
figures recently disclosed, the Congo basin is now 
producing 160,000 tons of copper a year, and could 
add 30,000 tons to that figure if new equipment 
were available. The output of tin has been increased 
from 12,000 tons to 21,000 tons, and by 1945 should 
reach 35,000 tons. Rubber production in the Congo 
should be increased from the present 6000 or 7000 
tons a year to between 15,000 and 20,000 tons by 
1945. 


Tue Hex River Etecrriciry Service.—What 
is known in South Africa as the Hex River valley 
electricity service, started about ten years ago by 
the Hugo brothers, has been taken over by the 
Electricity Supply Commission, and current is now 
being brought 100 miles from Cape Town by high- 
tension cables. The change over was the occasion 
of a special ceremony, when special tribute was paid 
to the pioneer labours of the founders in bringing 
electricity to this region. 


THe WasHINGTON AWARD FOR’ 1943.—Mr. 
Andrew A. Potter, Dean of Engineering at Purdue 
University and Chairman of the National Advisory 
Committee on Engineering and War Training, has 
been given the Washington Award of 1943. The 
award, founded in 1916, is made annually, on or 
about Washington’s birthday, to an engineer “ on 
account of accomplishments which pre-eminently 
promote the happiness, comfort, and well-being of 
humanity.”’ Previous recipients include former 
President Hoover. 


CanaDa Turns TO Peat Moss. — Canadian 
chemists and engineers are paying close attention 
to the utilisation of peat moss. In British Columbia, 
near New Westminster, a large plant is planned, 
probably one of the largest in the world, to supply 
peat moss required in the metallurgy of magnesium. 
Three other plants have been erected in Quebec and 
one large and one medium-sized plant in Ontario. 
Elsewhere a number of other companies are actively 
engaged in the development of peat moss bogs in 
Eastern Canada. Some of those plants are on the 
whole identical in design, consisting of a conveyor 
to bring the sod into the mill, shredder, bucket 
elevator, screen, and baling presses. The moss is 
screened into three or more sizes and is put up in 
bales of 100 Ib. in paper bags and cartons. 


THe Late Mr. Cartes STEwAaRT.—We regret 
to learn that Mr. Charles Stewart, a director of 
Johnson and Phillips, Ltd., died on May 7th. He 
joined Johnson and Phillips’ staff thirty-nine years 
ago and was given a seat on the board in 1922. 
Mr. Stewart was born in 1878 at Liverpool and was 


and Phillips. He was appointed contract manager 
in 1904 and later sales and contract manager. During 
his thirty-nine years’ service at Charlton he was 
responsible for outside contract work, including the 
installation of many hundreds of miles of cable and 
overhead lines, and also for the electrification of 
the suburban section of the Southern Railway. 


War anv U.S.A. Inpustry.—-A striking example 
of the way the war is affecting industrial staffs in 
America is shown in the 1942 record of one tele. 
phone corporation. The employees of the Bell 
system, including the Western Electric Company 
and the Bell Telephone Laboratories, numbered 
406,600 at the end of the year, an increase of 26,700 
over the number at the end of 1941. To obtain this 
increase and care for losses it was necessary to 
engage 170,000 people, and by the end of the year 
25 per cent. of the force had less than a year’s 
service. 


THe Late Mr. AtBert Haty.—It is with regret 
we have to record the death, on May 9th, of Mr. 
Albert Hall, who had been in the employ of 
T. Sugden, Ltd., since 1920 and was for many years 
general manager. Mr. Hall received his early 
training and experience with Yates and Thom, 
Clayton and Goodfellows, and Tangyes Ltd., and 
before joining Messrs. Sugden was on the engineering 
staff of the Vulcan Boiler and General Insurance 
Company, Ltd. He was associated all his life with 
the application and use of superheaters in con. 
nection with steam-raising plant, particularly 
Lancashire and Cornish type boilers. 


Personal and Business 


Mr. A. F. OattEy has been appointed an addi- 
tional director of Cannon Iron Foundries, Ltd. 


Sm GrorceE Hicors has resigned the chairman. 
ship of Lloyd’s Register of Shipping on account of 
ill-health, 

Mr. E. J. Pope has been appointed assistant 
managing director of Guest, Keen, Baldwins Iron 
and Steel Company. 

Mr. R. Warp, M.Sc. (Lond.), F.I.C., late of I.C.1. 
(Fertiliser and Synthetic Products), Ltd., Billing- 
ham, and former manager of the I.C.I. ceramic 
research laboratory, has taken up a new appoint- 
ment at the Royal Doulton Potteries, Lambeth, 
as general development manager. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated, 
Institute of Welding 

Wednesday, May 26th.—Inst. of Civil Engineers, Great 

George Street, Westminster, 8.W.1. “* Welding 

Research and Development in the United States of 

America,” H. W. G. Hignett. 6 p.m. 

Institution of Electrical Engineers 

Saturday, May 22nd.—N. Mipianp Stupents: Griffin 
Hotel, Boar Lane, Leeds. Annual general meeting 
and luncheon. 1.15 p.m. 
Monday, May 24th.—Lonpvon StupEnts: Savoy Place, 
Victoria Embankment, W.C.2. Annual general 
meeting. 7 p.m. 

Institution of Mechanical Engineers 
To-day, May 21st.—Storey’s Gate, Westminster, S.W.1. 
“Surface Finish and the Function of Parts,’’ Dr. 
G. Schlesinger. 5.30 p.m. : L 
Saturday, June 5th.—N.WeEsTERN Brancu : Engineers 
Club, Albert Square, Manchester. ‘“‘ Works Organi- 
sation and Control,” L. C. Row. 2.30 p.m. 

Institution of Production Engineers 
Saturday, May 29th.—NottincHam Section: Victoria 

” Station Hotel, Nottingham. “ The Manufacture of 
Gold and Silverware,” 8. A. Hall. 3.30p.m. 
Keighley Association of Engineers 
Friday, May 28th.—Victoria Hotel, Keighley. 
general meeting. 7.30 p.m. 

Manchester Association of Engineers 
Friday, May 28th.—College of Technology, Manchester. 
‘*Commercial Air Transport,” Sir F. Handley Page. 
7 p.m. 





Annual 


Newcomen Society 

Thursday, June 17th.—Visit' to the Kodak Museum of 

Photography and to the Whitefriars Glass Works. 
Women’s Engineering Society 

Monday, May 24th._—MancwEsteR Brancu : Engineers’ 

Club, Albert Sq . Manchester. ‘‘ Women in 

Engineering at the B.B.C.,” Miss E. Sprott. 











process of conversion. 


Contracts have been!that organisation he joined the staff of Johnson 


6.30 p.m. 
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Greenock Harbour Post-War 
Development 

PLans which have been drawn up by a special 
committee of the Greenock Harbour Trust, in 
collaboration with the general manager and 
engineer, and which have now been approved 
by the Trust, provide for the extension of the 

rt and harbour facilities on a large scale after 
the war. Proposals are made for the con- 
struction of a naval base, complete with a large 
graving dock, commercial docks, and the 
laying out of a seaplane base. Copies of the 
scheme have been forwarded to the Greenock 
Corporation, the local Chamber of Commerce, 
and the Corporation’s town planning expert, 
and also to the Scottish Office, the Air Ministry, 
the London Midland and Scottish Railway 
Company, and the Scottish National Council. 
The base for flying boats would extend west of 
Prince’s Pier, would be protected by a mole, 
and would provide anchorage for 100-ton flying 
boats at any state of the tide. In addition to 
landing stages, slipways, hangars, workshops, 
administration offices, as well as hotels, are pro- 
vided for. The new series of commercial piers 
which are proposed would run east of Prince’s 
Pier, and they would provide for the 
accommodation of four vessels each of 8000 
to 10,000 tons deadweight carrying capacity. 
Provision would be made for a pierhead berth 
and all the necessary warehouses and railway 
connections. In this connection a new marshall- 
ing yard in the Ladyburn area is proposed. 
The naval base scheme includes proposals for a 
dock, 3000ft. in length, with a graving dock 
large enough to take the largest ship afloat or 
likely to be built. Another quay for cruisers 
and smaller naval vessels is suggested, and the 
building at this point of a new shipyard having 
a frontage of about 3000ft. with twelve building 
berths placed at an angle to the river. The 
plans provide for the clearing of the present 
Victoria, East India, and Albert harbours and 
the making of considerable extensions to the 
James Watt dock. The cost of the scheme we 
have outlined is stated to run into several 
million pounds. It would, if adopted, remove 
the navigable channel further out in the direc- 
tion of the river, and involve the remodelling of 
the whole railway system now serving Greenock. 


British Cast Iron Research Association 


To-pay, Friday, May 28th, the new labora- 
tories of the British Cast Iron Research Associa- 
tion were officially opened by Lord Riverdale. 
The Association has been fortunate to acquire 
near Birmingham a permanent home, of which 
its members and the industry as a whole may 
well be proud. The building, which houses the 
new laboratories, is in a worthy and dignified 
setting, and its general lay-out, with large rect- 

ar rooms and extensive outbuildings, 
lends itself admirably to the purposes of the 
Association. It is well served with the neces- 
sary supplies of water, gas, and electricity. On 
the ground floor excellent provision has been 
provided for the administrative and office 
accommodation, and for the library and the 
information bureau, while rooms have been set 
apart for the development department, the 
machine shop, and the testing laboratory. On 
the first floor room has been found for the 
microscopic laboratory and the laboratories for 
physical metallurgy, sands, and refractories, 
finishing processes, including vitreous enamel- 
ling, as well as the chemical laboratory and the 
balance room. Provision for a furnace room is 
also to be made. The kitchen quarters provide 
staff canteen facilities, and there is a modern 
self-contained sewage plant and a central heat- 
ing system. We hardly need to remind our 
readers that the British Cast Iron Research 
Association was founded for the scientific and 
technical advancement of the ironfounding 
industry. All foundries making grey, white, 


chilled, special, and malleable cast irons, and 
producers of pig and refined iron, are eligible 
for ordinary membership provided that they 
are British, while membership of British 
foundries overseas is welcomed by the Council. 





The services of the Association are rendered in 
return for an annual subscription, fixed in 
accordance with the size of the foundry, and 
such subscriptions rank as business expenses 
for income tax purposes. Membership entitles 
foundries to share in the benefits which accrue 
from an annual expenditure of about £18,000 
on research and to obtain confidential advice 
and reports. Makers of foundry equipment and 
supplies and firms using or processing cast iron 
in any form are eligible for an appropriate grade 
of membership at a small subscription. Fuller 
particulars regarding the work of the Associa- 
tion and its membership can be obtained from 
the Secretary at 21, St. Paul’s Square, Bir- 
mingham, 3. 


The Standard of Wartime Building 


“Tae Standard of Wartime Building,” 
published by H.M. Stationery Office on Wednes- 
day, May 26th, price 9d., has been prepared by 
the Ministry of Works to provide a handy means 
of reference to approved standards of con- 
struction. New schemes in the Government 
building programme will conform to these 
standards of economy. The standards are also 
the basis adopted in dealing with applications 
for licences for civil building. This reference 
book should therefore be a great time-saver to 
all concerned with design, estimates, and con- 
struction. Of materials needed for building, 
only cement, bricks, and hollow clay blocks are 
described, as being “in adequate supply.” 
Hence use is made of these wherever possible 
in recommending substitute methods or mate- 
rials. Non-ferrous metals and rubber are 
‘“‘ virtually prohibited.”” Timber must be used 
with the strictest economy and substitutes are 
recommended wherever possible. The many 
items of building construction are grouped 
under seventeen trade headings, and under 
each heading operations common to the 
respective tradesmen are classified as (1) pro- 
hibited without reference, and (2) permitted. 
In (1) the agreement of the Ministry of Works 
should be obtained for the use of materials or 
methods of construction described through the 
Regional Licensing Officer in the case of civil 
licence work, or, in other cases, through the 
Government Department authorising or sponsor- 
ing the construction. Materials and methods 
of construction described under (2) may be 
used on authorised or licensed schemes without 
further application. On the use of alternatives 
for controlled or virtually prohibited materials, 
‘“* The Standard of Wartime Building ’’ embodies 
the main recommendations of the Committee 
on Building Materials. An appendix gives a 
full revised text of nine Economy Memoranda, 
issued by this Committee, while authoritative 
publications for further guidance, such as the 
relevant War Emergency British Standard 
Specifications, Timber Economy Bulletins, 
Paint Research Station Bulletins, &c., are listed 
under the appropriate trade headings. 


A Copernicus Quatercentenary 
Celebration 

On Monday, May 24th, at the Royal Institu- 
tion, Albemarle Street, a large gathering of 
British and Polish scientists attended the meet- 
ing arranged by the Copernicus Quater- 
centenary Committee to honour the memory of 
Nicholas Copernicus, the famed astronomer, 
whose death occurred 400 years ago. President 
Racziewicz, together with members of the 
Diplomatic Corps, were present, and Sir Henry 
Dale, the President of the Royal Society, who 
took the chair, paid tribute to the works of 
Copernicus, and to the Polish nation which had 
produced him. © Professor Stanislaw Kot, the 
Polish Minister of Information in London, gave 
an account of the background of Copernicus’ 
life and education, and spoke on the high level 
of education which was attained in Poland in 
the fifteenth century. ‘Copernicus, who was 
to bring about the greatest revolution in 
astronomy of modern times, received his 
education at the University of Cracow, a fact 
which itself testifies to the high standing of the 








teaching of mathematics and science in that 
famous school. His years in Cracow coincided 
with the age of Casimar Jagellon, who was 
renowned for the careful education which he 
imparted to his sons, three of whom later 
succeeded to the throne of Poland. In his later 
life, after achieving fame as an astronomer, 
priest, and physician, Copernicus was renowned 
for the patriotic part he took in the resistance 
offered by Pomerania—then recently reunited 
to Poland—to the political and military inroads 
of the Teutonic Order. Copernicus was also 
responsible for the gallant defence of Olsztyn 
(Allenstein), the siege of which the Teutonic 
Knights had to abandon. The Astronomer- 
Royal, Dr. H. Spencer Jones, gave a careful 
survey of the astronomical theories which pre- 
ceded the reforming ideas of Copernicus, and 
showed how much of the scientific thought 
which followed was largely based on his work. 
The Polish Ambassador, Count Raczynski, 
moved a vote of thanks to the British scientists 
who had gathered together to take part in the 
celebrations. Alluding to the present times, the 
Ambassador said that Copernicus had also 
passed through a period of turmoil before 
becoming a fixed star in the firmament of science. 


Trust Fund for Building Apprentices 

Tue first regional trust fund to be established 
under the building industry’s new national 
apprenticeship scheme has been set up by the 
Southern Counties Federation of Building Trades 
Employers, with a capital of £500. In the past 
apprentices have been articled to individual 
firms. Under the new scheme they are to be 
apprenticed to the industry. This means that, 
in addition to the employer, guardian, and the 
boy, trustees appointed by the National Feder- 
ation of Building Trades Employers become 
partners to the indenture, and are responsible 
for guaranteeing continuity of employment and 
tuition to the apprentice. To ensure this, trust 
funds are to be set up throughout the country 
by the various sections of the National Federa- 
tion. The trust funds are required for adminis- 
trative expenses and other costs which may be 
involved in‘ the transference of apprentices 
during their period of apprenticeship to jobs 
on which they can complete their training. The 
trustees appointed by the Southern Counties 
Federation are Mr. 8. J. Kingerlee, Mr. Leslie 
Wallis, Mr. John Croad, Mr. Norman Longley, 
and Mr. L. A. Peyman. 


British Overseas Airways Corporation 
Appointments 

On Friday, May 21st, Sir Archibald Sinclair, 
the Secretary of State for Air, announced in the 
House of Commons that Lord Knollys, the 
present Governor of Bermuda, has accepted the 
Minister’s invitation to be Chairman of the 
British Overseas Airways Corporation. Lord 
Knollys, whose resignation as Governor and 
Commander-in-Chief of Bermuda has been 
accepted by the King, has agreed to sever all 
his business connections so that he can devote 
his full time to his new office. Sir Archibald 
further announced that he had selected Air 
Commodore Critchley for the post of Chief 
Executive of the Corporation, who had agreed 
to retire from the active list and sever his 
business connections and to give his full-time 
services to the work of the Corporation. He 
also said that Miss Pauline Gower, who is 
Commandant of the Women’s Air Transport 
Auxiliary, had accepted an appointment to the 
Board of the Corporation. Sir Howard Gibson 
Howitt, who up to the new appointments being 
made served as temporary Chairman, has 
accepted the Minister’s invitation to become 
Deputy Chairman, in which capacity his know- 
ledge of public and business affairs will con- 
tinue to be available to the Corporation. Other 
members of the Board whose appointments have 
already been recorded in our columns include 
Mr. Simon Marks and Mr. John Marchbank, 
together with Mr. Gerard d’Erlanger, who, it 
may be recalled, remained on the Board when 
the other directors retired. 
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Land Drainage Machinery 


URING the last few years, and particu- 

larly since the beginning of the war, 
increasing attention has been given to the 
subject of land drainage. In the reclamation 
of many thousands of acres for food pro- 
duction and agricultural development, prob- 
lems of drainage are frequently encountered, 
and need to be quickly and efficiently solved. 
In many cases, for instance, land that has 
lain waste for years has now come under 
cultivation ; ditches and drains have become 


operation proceeds, without altering the 
position of the knives relatively to the sledge. 

The sledge is constructed of steel side bars 
arranged on edge and held by a packing 
between them. The draw-bar is attached to 
the front ends of the bars, and at their rear 
ends they are curved downwards in sickle- 
like fashion. The forward edges of these 
sickle blades are sharpened to form the side 
cutters and are welded to the transverse 
knife. The maximum transverse dimension 























FIG. 1—TRENCHING 


filled in and hedges have become overgrown. 
Much labour is ordinarily involved in the 
clearance and draining of such land, and 
hitherto that work has taken up more time 
than can be given to it in present circum- 
stances. 

In the design and construction of machinery 
for making land drains, the different types of 
soil in which it will be required to work must 
be borne in mind, and every endeavour is 
made, therefore, to produce machines that 
will construct a satisfactory drain in any sort 
of earth. The drainage engineers of the 
Ministry of Agriculture and Fisheries are 
working in co-operation with the implement 
makers and the County War Agricultural 
Committees, with the result that improved 
machines are becoming available for drainage 
work in all parts of the country. 

A demonstration of several of these 
machines took place recently, near Melton 
Mowbray, on about 300 acres of grassland, 
which was previously so waterlogged that 
the hedges had died. This land is now being 
turned over to arable. At the demonstration 
some interesting results were achieved, and 
we give in what follows descriptions of some 
of the trenching machinery which was 
employed. 


THe GARDNER TRENCH CUTTER 


The trenching machine made by R. 
Gardner and Sons, Longridge, near Preston, 
and illustrated in Figs. 1 and 2, consists of a 
sledge or cutter frame, to the front end of 
which is attached a towing draw-bar or chain 
link. A pair of laterally separated side 
knives are rigidly secured to the rear of the 
sledge and cut the clod from the sides of the 
trench. A transverse knife connects the 
bottom of the side knives and severs the clod 
from the bottom of the trench. A vertical 
adjustable plate at the front end supports 
the sledge from the ground or from the bottom 
of a trench made by a preceding cut. By 
adjusting the angle which the transverse 
knife makes in a longitudinal direction the 


CUTTER—GARDNER 


of the sledge and the excavating parts of the 
machine do not exceed the width of the trench 
to be cut, so that a trench greater than the 
maximum cutting depth of the knives can 
be made by a second or third cutting traverse 
whilst the sledge is placed in the trench made 
by the first cut. A detachable steering bar 
is fitted and provides a simple means of 
steering by inclining the sledge to one side 
or the other. 

An elevator attached at the rear of the 


FiG. 3—MANARSON 


cutting knives raises the clods to earth level 
as they are cut, and an attendant with a 
drag rake can draw them to the side and 
clear of the trench. As the'clods are separated 
in the trench by a shearing cutting action, 
they are not broken up and the soil retains 
its original degree of consolidation. Except 
for the space occupied by the drain or cable, 
the whole of a clod may therefore be returned 
to the trench and there need be no surplus 
soil which cannot be replaced. 





depth of the cut can be adjusted, as the 





For propelling the cutter any tractor can 


be used with a built-in or a portable winch, 
The usual size of the machine is one suitable 
for making a trench 9in. wide by 12in. deep 
in one cut. Two, three, or four cuts can be 
taken in the same trench. The total weight 
of the machine is 4? cwt. 


THE MANARSON DELVER 


Another machine now being employed for 
trench excavation is the Manarson delver— 
Fig. 3. It is made by Whitlock Brothers, 








FiG. 2—REMOVING CLODS—GARDNER 


Ltd., of Great Yeldham, Essex, and where 
soil conditions are favourable it can be used 
with a medium-sized wheeled tractor. This 
trencher is a complete outfit with a 7ft. 
floating beam. A strongly constructed coulter 
passes through the beam and an excavating 
tool of heavy channel iron, with winged 
concave share, is anchored in the front of the 
coulter at an angle of 45 deg. It is secured 








DELVER—WHITLOCK 


by steel plates bolted at right angles to the 
beam, and these plates meet, at an angle, just 
behind the coulter. As will be seen from the 
engraving, Fig. 3, they carry the wings which 
have adjustable hinged extensions fitted so 
that the loose excavated soil is forced away 
from the trench on either side. Medium- 
powered tractors are thereby enabled to 
draw a trench in several cuts without running 
over the excavated soil. For the last cut the 
hinged extension wings are closed in by the 
removal of a winged nut. 
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The machine is operated by one person, 
standing on a platform at the rear, the depth 
of cut being controlled by a worm wheel. 
The thread bar passes down the underside 
of the delver and its operating screw is 
anchored within the plates which connect 
the beam and wings. There is a safety hitch, 
which is adjustable for different tractor draw- 
bar heights and damage by solid hidden 
obstructors is thereby minimised. The width 





Fic. 4—WATSON 


of cut in the case of this machine is 8in. and 
the depth is adjustable up to 3ft. 


THE Watson TILE DRAINER 


Pipe or “ tile” laying for land drains has 
hitherto been a manual operation, but 
machines which cut the trench and also lay 
the pipes have recently been built and 
tested. One of these machines, invented 
by Mr. George Watson, M. Inst. C.E., has 


line of the trench for replenishing the trays. 

Mechanism is provided for putting in the 
plough to the required depth when starting 
the trench and for raising it when finishing. 
The plough can be adjusted and locked at 
the required angle by a notched bar at the 
top of the machine. 

A tractor pulls the machine in stages of 
100ft. by means of a steel wire cable from the 








been constructed by Kennedy and Kempe, 


tractor winch. The tractor itself is held firm 





TILE DRAINER 

by a land anchor while winding in the cable. 
A good deal of power is needed to vary the 
angle when the plough is entering the ground 
or coming up, and this is provided by a 
chain, attached to the tractor, which pulls 
the plough member nearer to or further from 
the fixed frame. The cable is passed round a 
large grooved wheel in front of the machine 
and is brought back and attached to the 


tractor equipped with a heavy duty: winch. 

The coulter carriage of the trencher is 
attached to the rear of the plough beams and 
a special draw-bar is substituted for the 
normal expander bar behind the mole. The 
pipe expander is mounted on this bar and 
the cutting wires are threaded through a 
hole in it. The ends of the wire are then 








Fic. 5—TILE DRAINER 


brought up, passed through the support on 
either side of the carriage, and secured by 
two clips. The mole plough can then be put 
into operation, but before the hook on the 
end of the draw-bar is taken into the ground 
the trencher is hooked on and guided into ~ 
the earth by means of its upright handle. 

An operator feeds the pipes into the 





frame of the tractor, thereby increasing the 
effective pull of the tractor. 











machine, laying the first pipe in the bottom 
of the trench, putting the second on an angle 





Fics. 6 AND 7—YATES MOLE TRENCHER—KNUTSFORD 


Ltd., Longparish, Andover, and is illustrated 
by the engravings, Figs. 4 and 5. 

This machine consists of a trenching plough 
to the rear end of which is fitted a curved 
tube down which the drain pipes pass by 
gravity and are laid butted together at the 
bottom of the trench. The sides of the 
trench are held apart by shields until the 
pipes have been dropped into position ; the 
earth then falls back and the drain is com- 
pleted. Two sloping trays, one on either side 
of the curved tube, carry fifty pipes each. 
These pipes are fed into the tube by hand, 
and it is therefore desirable to have heaps of 





100 pipes laid at 100ft. intervals along the 


In its slow advance the plough partly lifts 
the soil and partly splits it sufficiently to 
allow the passage of the curved tube and the 
delivery of the drain pipes in the correct 
alignment. Removable wheels are provided 
for transporting the machine on,the roads. 


THe Yates TRENCHER 


Another machine combining trench cutting 
and pipe laying which was demonstrated 
was the Yates mole trencher, built by Knuts- 
ford Motors, Ltd., Stoke-on-Trent. It is 
illustrated in the engravings, Figs. 6 


and 7, and is fitted behind a heavy-duty 
sledge type mole plough drawn by a 





against the laying shoe, and then regularly 
maintaining the feed, taking care to exert 
pressure on the topmost pipe. 

The depth of the trench is regulated by the 
mole blade and by sliding the dividing wings 
up or down the trencher. The cutting wires 
must also be lengthened or shortened if a 
large variation in depth is required. The 
width can be increased by moving the 
coulters out and putting the cutting wires 
through other holes which are provided. It 
is claimed that this equipment will excavate 
a trench approximately 2ft. deep in the one 
operation. 

(T'o be continued) 
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Delaware Aqueduct 


No. XI—(Continued from page 404, May 21st) 


5 hy eam svete its entire length of 85)and because of that there will be an imme- 
miles, between the Rondout reservoir in| diate response in rate of delivery at a down- 
the mountains and Hillview reservoir just|stream point to any change of gate opening 
outside the northern limits of the City of New| at any of the contributing reservoirs ; there 
York, the Delaware aqueduct has been driven| will be no hampering lag. Because of this 
through bedrock and deep below the ground! promptness of action, the Kensico reservoir 
will be able to control 
wellnigh instantly the 
rate of flow entering 
the Hillview reservoir, 
originally constructed 
to function as a 
regulatory or distribut- 
ing reservoir close to 
the Metropolis. The 
Kensico reservoir, be- 
cause of its connec- 
tion with the ure 
tunnel of the ware 
aqueduct, will be able 
to supplement the 
function of the Hill- 
view reservoir, which 
otherwise would have 
had to be much en- 
larged at great cost to 
accommodate the 
augmented flow of the 
new aqueduct. 

The Rondout-West 
Branch tunnel section 
of the Delaware aque- 
duct has a finished 
internal diameter of 
13-5ft.; the West 
Branch-Kensico tunnel 
has a finished diameter 
of 15ft.; and the tunnel 
between the Kensico 
reservoir and the Hill- 
view reservoir has a 
diameter of 19-5ft. in- 
side its concrete lining. 
The gradient flattens 
throughout the lower 
half of the aqueduct, 





COMBINED DRILL CARRIAGE AND CHERRYPICKER 


surface. It is a pressure tunnel from end to 
end. The older Catskill aqueduct, between 
the Ashokan reservoir and the Hillview 
reservoir, has a total length of 92 miles, and is 
variously made up of gradient tunnel, pressure 
tunnel, cut-and-cover sections, and stretches 
of steel pipe siphons where crossings are 
made at a number of valleys. All told, the 
Catskill aqueduct has only 17 miles of pres- 
sure tunnel. This diversity has a marked 
effect upon the performance of the aqueduct. 
For example, when a gate opening is in 

at Ashokan reservoir there is an interval of 
from 21 to 24 hours before the flow into the 
Kensico reservoir, 75 miles distant, shows 
any responsive increase. In the much shorter 
run from the Kensico reservoir to the Hill- 
view reservoir—a distance of about 15 miles 
—there is a lag of from 4 to 4} hours before 
any change in flow is noticeable at the lower 
reservoir following an increased discharge 
rate at the upper reservoir. It is conceivable 
that such a lag might in some circumstances 
be serious, if not disastrous, in its conse- 
quences. 

Although a virtually continuous pressure 
tunnel from the Rondout reservoir to the 
Hillview reservoir, the Delaware aqueduct, 
for efficient water control, is subdivided into 
three sections, with lengths from north to 
south of 44-6 miles, 22-4 miles, and 18 miles 
respectively. When in service, the Delaware 
aqueduct will at all times be filled with water 
under a considerable head in each section, 





while the volume of water to be trans- 
is increased by the added flows 
the West Branch reservoir and 
the Kensico reservoir successively. There- 
fore the tunnel sections are enlarged south- 


ward to handle the greater flow, and also 
to make it possible to meet peak demands 
at any time along the line. 

The Board of Water Supply, in linking the 
Delaware aqueduct with the Kensico reser. 
voir, has taken advantage of that capacious 
basin to subject all water delivered to it to 
various treatments to promote olarification, 
purification, and aeration. The Kensico 
reservoir can store 30,573 million gallons of 
water. At Kensico, in well-advanced stages 
of construction, there are now an influent 
chamber combining a coagulating plant, and 
an effluent chamber which is connected with 
what is known as Kensico aerator No. 2, an 
immense and somewhat complicated struc- 
ture. Also included in Contract 306 has been 
driven and lined 34,880ft. of tunnel, 18,850ft. 
of which is 15ft. in diameter and 16,030ft. is 
19-5ft. in finished diameter. All this diver- 
sified construction work was awarded Asso- 
ciated Contractors, Inc., August 4th, 1938, 
on that concern’s low bid of 21,333,333-33 
dollars, the largest sum allotted for any unit 
contract on the Delaware aqueduct under- 


Under an earlier contract, six shafts, 
arranged in pairs, were sunk preparatory to 
tunnel driving. The depths of some of the 
shafts were later increased about 100ft. 
under Contract 306. This was done to drive 
the tunnel through what was expected to 
prove sounder r Shafts 17, uptake and 
downtake, are at the north-eastern end of 
Kensico reservoir; shafts 18, uptake and 
downtake, are at the western side of the basin 
and near its southern end ; and inland to the 
west about 9470ft. are located shafts 19, 
uptake and downtake. The latter shafts are 
adjacent to the site of the projected East- 
view filter beds, which will be very expansive 
and will treat the Delaware aqueduct water 
before delivery to the Hillview reservoir. 
All six shafts were filled with water when 
Associated Contractors, Inc., was awarded 
Contract 306, and the shafts had to be 
drained before tunnel driving could be 
started. 

The tunnelling was done from shafts 17, 
uptake and downtake, and shafts 19, uptake 
and downtake. Shafts 18, uptake and down- 
take, were not disturbed by tunnel driving 
activities, because of the centering there of 
notably difficult operations on the sub- 
structures of the effluent chamber and the 
nearby Kensico aerator No. 2. At that point 





all construction was carried on within a deep 





75 H.P. MUCKING MACHINE 
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and immense crater-like excavation lying 
behind a cellular cofferdam with terminal 
earth embankment sections. From end to 
end the cofferdam has a length of 960ft., 
and the central section is made up of thirteen 
earth-filled steel sheet piling cells, each 
50-9ft. in diameter, linked to one another by 
two straight walls, also of straight-web type 
sheets. The cofferdam enclosed an area of 
the reservoir of approximately 320,000 square 
feet, that contained 40 million gallons of 
water. The unwatering was done in two 
stages with centrifugal pumps of 2000 gallons 
per minute. 

Tunnel driving was begun at shaft 19, 
uptake, on December 22nd, 1938, and at 
shaft 19, downtake, about two weeks later. 
The by-pass tunnel under Kensico reservoir 
was driven entirely from shaft 17, downtake, 
work starting May 21st, 1939, and from shaft 
17, uptake, tunnelling was done northward 
on the aqueduct line between Kensico and 
West Branch for a distance of 6480ft. The 
tunnel between shafts 18 and shafts 19, 
9470ft. long, was driven eastward from 
shaft 19, uptake. 

The line of the by-pass tunnel under- 
runs an ascertained area of disintegrated 
rock beneath the Kensico reservoir, and it 
was believed that a number of lesser faults 





“Tre Enomesr” 


TYPICAL HALF-SECTIONS OF TUNNEL 


was likely to be encountered during the 
driving of the by-pass tunnel, which has a 
length of 12,370ft. between its terminal 
shafts. Therefore, in the hope of encounter- 
ing sound rock, shaft 17, downtake, was 
deepened about 140ft., carrying it down to a 
depth of 1022ft., with the invert at shaft 18, 
uptake, at 1024ft. Pumps of ample capacity 
to deal with possibly considerable inflows 
were installed in advance of beginning the 
by-pass tunnel. The tunnel was driven 
through succeeding formations of gneiss, 
limestone, and schist without meeting with 
any outstanding difficulties or encountering 
troublesome water. This 15ft. tunnel section 
was driven between May 21st, 1939, and the 
first week in August of 1940. As a safeguard 
against roof failure, the arch of the by-pass 
tunnel was supported with steel from end to 
end. Tunnel driving was doné from a jumbo 
in the form of a combined drill carriage and 
cherry picker that travelled on a track of 
ft. Sin. gauge. The jumbo generally 
mounted nine drills at its forward end—five 
secured to two side posts and in the lower 
centre of the structure and four carried on 
the top platform. Two drills could also be 
mounted at the rear of the jumbo on side 
uprights to drill holes in the tunnel walls 
for the underpinning of steel arch supports. 
The crew of such a jumbo—used also at 
other headings—consisted of from seventeen 
to twenty-five men, depending upon the 


The drill steels varied in length from 4ft. 
to 14ft. 10in., and 2}in. bits started the 
holes and lin. bits finished them. A drill 
round consisted of from sixty to sixty-eight 
holes, charged with from 500 1b. to 550 |b. 
of 40 or 60 per cent. dynamite. The excava- 
tion had a diameter of 18ft. 10in. where roof 
support was not required, or 20ft. 4in. in 
supported areas. Drilling time for a 15ft. 
face was from 2 to 2} hours. The firing of a 
round was from a station 1500ft. to 2000ft. 
back from the heading, and a water spray 
was used to confine explosion gases and dust, 
while the discharge blower was reversed for 
30 minutes after a shot to suck out remaining 
gases and dust. Mucking was done by a 
Conway 75 machine, and the mucking time 
varied from 2 to 2} hours. The trains of 
loaded 6-yard side-dump muck cars, hauled 
by storage battery locomotives, were moved 
to the bottom of the shaft, where they = 
into a skip that was hoisted to the surface 
and discharged into an elevated hopper, 
from which trucks were loaded for final 
disposal. The headframe at shaft 17, down- 
take, was served by a hoist placed up on the 
hillside behind the shaft. The headframe 
on nearby shaft 17, uptake, carried a hoist 
mounted on its top, and loaded cars were 
lifted above ground for dumping. 

Work was carried on in three shifts through- 
out a 24-hour day, and no workman was 
allowed to work more than eight hours a day 
and more than five daysa week. The advance 
at each round changed somewhat with the 
character of the rock encountered and the 
maximum depth of the drill holes ran between 
Oft. and 1lft. The pull throughout the 
driving of the whole length of the by-pass 
tunnel averaged 32ft. each 24 hours. The 
longest advance during a single week was 
271ft., and that included the placing of arch 
steel support throughout. The by-pass 
tunnel was ventilated by a surface blower 
plant of 10,000 cubic feet capacity a minute, 
that delivered air through a rib-welded vent 
pipe, 26in. in diameter, to the heading. 
Operating air was furnished by a surface 
compressor plant close by shafts 17. Opera- 
tions in the by-pass tunnel were for the most 
part duplicated in means and methods 
employed in driving the 15ft. tunnel north- 
ward from the bottom of shaft 17, uptake. 

The 9470ft. of tunnel, 19-5ft. in diameter, 


downtake, and the 6560ft. stretch of 19-5ft. 
tunnel leading southward towards the pro- 
jected Eastview filter site was driven from 
shaft 19, downtake. Twin headframes 
served shafts 19, uptake and downtake, and 
mounted at the top of each of these head- 
frames was a housed hoist, and each head- 
frame had its own elevated hopper into which 
the muck was dumped for gravity discharge 
into the motor lorries that removed the 
material to a convenient dump. The head- 
frames had each a counterbalancing man-and- 
material cage and a skip of 10-yard capacity. 
Tunnel driving was started at shaft 19, up- 
take, December 22nd, 1938, and at shaft 19, 
downtake, two weeks later. The 19-5ft. 
tunnel sections, wherever the rock was sound 
enough not to need support, were excavated 
to 23ft. 8in. in diameter, while the diameter 
was 25ft. 2in. in all rock requiring supporting 
steel. As a matter of fact, wellnigh all 
tunnel sections under Contract 306 were 
supported throughout, and this was done as a 
penalty measure rather than a mani- 
est need. 

In driving the sectiors of 19-5ft. tunnel, 
the drill carriages used from nine to eleven 
drifter drills at each of the two headings— 
the drill steels in lengths from 4ft. 
to 14ft. 10in.—the starting and finishing bits 
being the same as those used in driving the 
15ft. sections of tunnel, A drill round con- 
sisted of from seventy-five to ninety holes, 
and the greatest advance made in the larger 
tunnel sections in any week was 236ft., 
including the placing of arch steel through- 
out. , in those sections, the average 
footage was 24-4ft. each twenty-four hours. 
The combined t; of drill carriage and 
cherry-picker jumbo travelled on track of 
9ft. 8in. gauge, while the muck trains and 
the Conway 75 mucking machines moved on 
intermediate track of 3ft. gauge. The 
batteries for the locomotives were recharged 
at the surface. The side dump muck cars 
were of 6-yard capacity, and a train was made 
up of from six to seven cars, The vent pipes 
in the 19-5ft. tunnel sections were of 28in. 
diameter, and, as in all of the tunnel sections 
under Contract 306, the discharge ends of the 
vent pipes were from 70ft. to 80ft. back 
from the . Surface blower plants were 
large enough at shafts 19 to deliver to each 
heading 14,000 cubic feet of air per minute. 





was driven from shaft 19, uptake, to shaft 18, 


(To be continued) 








GREAT deal has been written on welding 
contractions and ‘“‘locked-up”’ stresses, 
but considerable misunderstanding still exists 
on this subject even among those who have 
long experience of welding. Possibly this is due 
in part to the tendency of some writers to enter 
into too many technicalities and complications. 
It is essential to welding progress in this country 
that it should be generally recognised that 
locked-up stresses cannot be disregarded, but 
they can be avoided provided certain funda- 
mental principles are fully understood. 

When a bar of iron is heated, as shown in 
Fig. 1, ¢.¢., with freedom in all directions, it 
returns to its original length and diameter on 
cooling, and there is no contraction or residual 
(locked-up) stress. When, however, a bar is 
heated, as in Fig. 2, with ends restrained 
against expansion, all the excess volume of 
metal must go laterally, to increase the. dia- 
meter of the bulge. On cooling, this excess 
metal cannot return to its proper place, so 





number of drills in use and the size of the 


heading. 








* Communicated by the Admiralty. 


Welding Contraction and “ Locked-up ”’ 
Stresses” 


that. the bar contracts in length, leaving 
@ permanent bulge, and the cool bar is 
shorter than the original length. In other 
words, the centre part of the bar has been 
“upset ” by the application of the forces indi- 
cated in Fig. 2, while the centre was plastic. 
In the f ing cases there has been no 
residual stress, imagine that in Figs. 2 and 3 
the ends of the bar had been restrained so that 
the bar could not contract; there would have 
been a residual stress (tension) in the bar after 
cooling, as shown in Figs. 4 and 5. From the 
above, the following points will be noted :— 


(1) There will be no residual contraction or 
stress if the ends are free. 

(2) There will be no residual stress if the 
ends are free to contract. 

(3) There will be residual stress, but no 
contraction, if the ends are prevented from 
expanding during heat and from contracting 
on. cooling. 


In welding, these phenomena are essentially, 
but not exactly, the same. In practice, it is 
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almost impossible to prevent some end restraint, 
and therefore there wil] usually be some residual 
contraction and some residual stresses. These 
can, however, be kept within perfectly safe 
limits if the above principles, and the following, 
are understood, and measures are taken to 
counteract the undesirable effects. 

In the following remarks it will be assumed 
that there is contraction at each weld, as is 


\__ Original Length J 
at Flame 





+ =Original Dia. 


“Rollers 








strakes and decks. She starts life with this 
stress. A new ship, being light, is very 
commonly in a “hogging” condition, which 
increases the tension in the deck. Again, a 
new ship, being launched, may not have all its 
machinery on board, which increases the 
hogging tension. Further, it may be that if 
tide conditions, &c., are not exactly right, 
she may “tip ’’—i.e., pivot about the end of 
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(Note that locked up stresses are the 
reverse of stresses in Fig. 4.) 
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Fig. 7. ONE LEG WELDED. Fig. 8. BOTH 
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Fig. 10. AFTER FIRST WELD. 
(Note that stresses are 
the opposite of Fig. 8.) 
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Contraction from one weld 
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usual, owing to the progressive nature of weld- 
ing, which is attended by restraint and “ up- 
setting ” due to the solidification of weld metal 
behind the arc. Fig. 6 shows a simple structure 
prepared for welding. After one leg has been 
welded, the conditions will be as shown in 
Fig. 7, that is, the overall length will have con- 
tracted, but there are no internal residual 
stresses. Fig. 8 shows the conditions after the 
second weld has been made. There are residual 
locked-up stresses, and it will be noted that these 
are entirely due to the second weld. This con- 
dition can be avoided by the procedure indicated 
in Figs. 9, 10, and 11. “Strictly speaking, the 
wedge should be withdrawn half way before 
commencing the second weld, otherwise the 
cooled weld metal of the first few inches would 
act instead of the wedge, and the stresses shown 
in Fig. 10 would partially remain, but reduced 
by the contraction of the second weld. 

It has been noted that the stresses shown in 
Fig. 10 are the opposite of those shown in 
Fig. 8, i.e., they are the opposite of the residual 
stresses it is desired to avoid. It will also be 
noted that if a wedge were driven into the upper 
gap in Fig. 7, it would produce the same sort of 
stresses as shown in Fig. 10. This observation 
is of extreme importance in considering the 
application of these principles to a large struc- 
ture such as a ship. It leads to the conclusion 
that the deck butts should be forced apart 
before welding. This is the exact opposite of 
what usually happens in practice. The common 
practice is rather to pull the joints together, 
thus producing tension instead of the desirable 
compression. This tension is added to the 
tension caused by the contraction of the weld 
and therefore the residual or “locked up” 
stresses are increased. 

It can be seen from the foregoing that unless 
proper precautions are taken a welded ship 
can easily develop quite a heavy tension in the 
upper parts of the structure, such as sheer 
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(Note that contractions are 
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the ways—producing 4 further serious increase 
in the tension. Other circumstances tending to 
increase this tension are :—Excessively cold 
atmosphere with a relatively warm sea ; heavy 
weather, causing alternating hogging and sagg- 
ing stresses; state of loading and ballasting, 
&c. When, in addition to these conditions, 
there are geometrical features of the structure 


tending to cause local concentrations of stress, 
there is real danger of failure. 

It has been suggested, in discussion on 
“locked-up ” stresses, that these tend to 
relieve themselves by local plastic deforma- 
tions at the points where the stress is over the 
elastic limit. There is small comfort in this 
theory. It is fallacious for two reasons :— 
(1) Plastic deformation only takes place at 
stresses above the yield point, and ceases when 
the stress is reduced to this point, so that stresses 
up to the yield point can remain in spite of 
the plastic deformation. (2) The extent of 
plastic deformation is dependent to a large 
extent upon the degree of restraint. In a 
narrow strip, such as a tensile test piece, plastic 
deformation takes the form of reduction in 
width and thickness, balanced by increase in 
length, so that the volume of metal is unchanged. 
In a large expanse of plate, the increase in 
length can only be compensated by reduction 
in thickness (not in width), and therefore frac- 
ture may occur at a much smaller elongation. 

Nevertheless, plastic deformation due to over- 
stressing does tend to equalise stresses, and is 
therefore helpful, but—a very important “ but ” 
—it cannot reduce the overall type of stresses 
likely to develop in large structures due to 
disregard of the precautions suggested above. 
Also, such attempts to equalise stresses by 
over-loading are attended by considerable 
danger of failure, specially in complicated 
structures. 

The outstanding moral to be drawn from these 
observations is that locked-up stresses cannot 
be overlooked, but they can be avoided. It is 
essential that these fundamental principles 
should be widely and thoroughly understood, 
and fully appreciated, so that they can be 
intelligently applied. There is quite a wide- 
spread tendency to believe that contraction, 
distortion, and “‘locked-up”’ stresses are 
inherent and incurable defects, inseparable 
from welding. This can only be due to lack of 
understanding of the nature, causes, and cures. 
Much the same attitude was prevalent in 
relation to many diseases, such as small-pox 
and other plagues, before medical science 
“ debunked ”’ them. 

The tyro camper who goes to sleep leaving his 
tent guys tightly pulled up gets a graphic 
object-lesson in locked-up stresses when his 
frail dwelling ‘comes down around his ears 
during the first shower in the night. He might 
well be excused for considering this an inherent 
risk of camping, and he might even give it up 
on this account. The experienced camper 
leaves his guys slack, so that when the ropes 
shrink with the wet they will just pull taut— 





and sleeps peacefully. 








‘* the Texas plant of North American 
Aviation, Ltd., power-driven conveyors are 
used for the movement of assembly and sub- 
assembly lines, as illustrated by accompanying 
engravings. The conveyor lines are continuous 
moving, power-driven chains for final assembly 
and for the large subassemblies; continuous 
overhead power-driven chains, mono-rails, and 
electrically operated hoists provide for the 
handling of subassemblies and the smaller 
detailed parts. The use of power-driven con- 
veyors on final assembly involved breaking the 
processes formerly combined in one continuous 
final assembly movement into three distinct 
sections :—Fuselage assembly, wing assembly, 
and final assembly. 

On the fuselage assembly conveyors, the 
welded steel framework for the front section of 
the combat trainer is joined to the monocoque 
tail section. Then, as the fuselage moves down 
the line, mechanics install tubing, cables, and 
wires, &c. On the wing assembly conveyors, 
the centre section is completed, with landing 
gear installed, and the outer wing panels are 








joined to the centre section. These conveyors 


American Aircraft Assembly Plant 


—_——_@—__—. 


move in a direction opposite to that of the 
fuselage conveyors, so that the fuselage assembly 
meets the wing assembly in the centre of the 
final assembly floor. When the fuselage 
assembly and the wing assembly, moving down 
the conveyors toward each other, meet in the 
centre of the floor, each assembly is picked up 
by an electrically operated hoist and trans- 
ferred on the mono-rail to the final assembly 
conveyors. The fuselage assembly is set down 
on the wing assembly. Then the engine mount 
is brought over on the mono-rail to the final 
assembly conveyors. After the engine has been 
installed, workers begin making final installa- 
tions of radios and accessories, as the nearly 
completed machine moves down the conveyor 
line, tail first, toward the overhead doors open- 
ing on to the flight ramp. The synchronised 
conveyor lines move continuously, geared to 
deliver a definite number of aeroplanes to the 
flight ramp in any given period of time. 

In redesigning the final assembly floor for the 
conveyor system, it was found possible to elimi- 
nate entirely the big stock room which formerly 
fed final assembly. In its place are continuous 
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lines of bins for small parts and subassemblies, 
parallel to and within a few feet of the moving 
assembly. Each group of parts or subassemblies 
is stored in the bin opposite the conveyor station 
at which it will be used. Larger subassemblies, 
such as outer wing panels, the engine mount, 
rudders, and fins, are fed out from the sub- 
assembly departments by means of overhead 
mono-rail and trolley systems, to the points 
where they will be used on the conveyor lines. 

The assembly conveyors are simply power- 
driven chains installed in the factory’s concrete 
floor. The cradle in which each assembly rests 
is hooked into the chain. To simplify the prob- 
lem of attaching the cradle to the conveyor 
chain, the fuselage assembly line and the final 
or completed plane assembly lines move forward 
tail first. 

Where fi and wing assembly lines meet 
in the centre of the building, the overhead mono- 
rail system crosses at right angles to the con- 
veyor set in the floor. At the junction of the 
overhead mono-rail with each conveyor line is 
an electrically operated turntable switch, so 
that the hoist’s load—fuselage assembly, wing 
assembly, or engine mount—can be turned into 
the proper final assembly conveyor line. The 
conveyor systems for the subassembly depart- 
ments are as simple and as effectve as those on 
the final assembly floor. For instance, an over- 
head power-driven conveyor chain, from which 
hooks are suspended, carries rudders, and fins 
into the dope room, and out to the subassembly 
department where the empennage is assembled. 
The em e is moved across an aisle on 
dollies to the parallel fuselage assembly lines. 

When engines are brought up they are also 
suspended from an overhead power-driven con- 
veyor chain. The entire process of completing 
the engine mount is carried on as the engine 
moves along the conveyor lines. When the 
completed engine assembly reaches the end of 
the line, it is transferred to the electrically 
operated hoist on the overhead mono-rail which 
runs across the assembly lines and switched to 
the final assembly conveyor where the fuselage 
and wing assemblies have already been brought 
together and are awaiting the engine mount. 

One of the most interesting applications of the 
conveyor principle to aircraft production is in 
the outer wing department. When an outer 
wing panel leaves its master jig, it is transferred 
to an electrically operated: hoist on a long 
U-shaped overhead trolley conveyor. By 
means of heavy canvas straps, it is suspended 
upright from this track. As it moves around 
the U-shaped line, workers complete the attach- 
ment of bomb racks and other details, which 
require the panel to be in an upright position. 





From the overhead line the outer wing panel 
is transferred to a continuously moving master 
pick-up conveyor. This conveyor consists of 
two parallel chains, mounted on steel panels 
at the proper working height from the floor. 
The outer wing section is laid horizontally on 
cradles which are built as a part of the two 
chains, and detail work is completed as it 
moves down the conveyor. At the end of the 
conveyor a cradle is mounted with a switch 
attachment, so that the panel can be turned 





vertically for cleaning before it goes into the 
paint shop. Completed outer wing panels are 
suspended vertically by means of heavy canvas 
slings, in overhead storage racks of the 
firm’s own design. The wings are suspended 
from trolleys, so that they can be moved 
easily from either end. When a wing panel is 
pulled out of the rack on its trolley, it is picked 
up on the electrical hoist and moved. across to 
the wing assembly conveyors on the overhead 
mono-rail. 








The Newall Plain 


Grinding Machine 


en 


HE Newall plain grinding machine was intro- 

duced some years ago, but in the light of 
experience gained since it was first brought out, 
it has now been extensively redesigned in the 
form illustrated herewith. The machine is now 
manufactured by Keighley Grinders (Machine 
Tools), Ltd., for the Newall Engineering Com- 
pany, Ltd., and the sole agents for its sale are 
E. H. Jones (Machine Tools), Ltd., Hendon, 
N.W.9. Although primarily a plain grinder, it 
has the added advantage of being able to grind 
taper work. The provision of a wide range of 
attachments has also made the machine adapt- 
able for grinding internal and external radii, 
angle and shoulder grinding, and for special 
form and centre grinding. The controls have 
all been centralised on the front of the machine, 
so that it can be operated with a minimum 
amount of movement, a very important feature 
in a high-production machine. All electrical 
control gear is housed in the base and is com- 
pletely covered so that the possibility of damage 
by the penetration of oil or water is eliminated. 

The workhead is driven from a motor by 
means of vee belts, with provision for belt 
tensioning. Six speeds are obtainable from a 
Westinghouse unit, and the speeds are selected 
by means of a rotary control fitted at the front 
of the machine. The speed range is from 
37 to 400 r.p.m. The headstock also incor- 
porates an electrically controlled brake which 
operates immediately the electrical circuit of 
the motor is broken. Automatic lubrication is 
provided for the bearings and a built-in sight 
feed indicator is fitted. 

Fig. 3 shows the workhead—with cover 
removed—arranged for dead centre grinding. 
The change over from dead to live centre grind- 
ing is accomplished by removing the belt shown 


in Fig. 3, and transferring it to pulleys provided 
in the drive arrangement at the rear of the work- 
head, as shown in Fig. 4. The headstock can 
also be arranged quite readily for chuck work, 

The table slides on the bed on scraped vee 
and flat surfaces, the lubrication being effected 














FIG. 3—DRIVE FOR DEAD CENTRE WORK 


from oil wells in the bed of the machine. A 
platen which can swivel through 7 deg. is 
fitted to the upper surface of the table and 
carries both the headstock and _tailstock. 
Traverse stops for actuating the table reverse 
lever are carried in a tee slot at the front of the 





table. The stop arms turn on pivots and a very 
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fine adjustment is obtainable by means of 
adjusting screws. The pivot arms can also be 
swung clear of the reverse lever, to facilitate 
those operations—such as wheel dressing—for 
which it is necessary to traverse the table past 
the stops. Hand traverse of the table is pro- 
vided through reduction gearing to a rack and 

inion. The traverse of the table is effected 
hydraulically and is operated by a lever at the 
left-hand side of the control panel at the front 
of the machine, The hydraulic traverse cannot 
be put into operation until the hand traverse 





FiG. 4—DRIVE For Live CENTRE GRINDING 


drive is disengaged. The rate of hydraulic 
traverse is regulated by a control on the front 
of the machine, and has a range from }in. to 
17ft. per minute, the complete range being 
obtained by a half turn of the control. Oil for 
the hydraulic system is contained in a large- 
capacity tank in the base of the machine and 
is circulated by a constant delivery geared 


pump. 
The tailstock is fitted with a spring-loaded 

plunger which can be adjusted for length of 

stroke and spring tension. The plunger can 











FIG. 5-WHEELHEAD WITH COVERS REMOVED 


also be locked in position when required, and 
the complete tailstock unit can be locked 
securely in any position on the platen. The 
diamond and holder for normal wheel dressing 
are also fitted on the tailstock. 

Coolant is supplied to the work by means of 
an electric suds pump, giving 6 gallons per 
minute. The supply passes through a strainer 
into a large coolant tank cast in the base of the 
machine. 

The wheelhead slide is hydraulically operated 
for rapid approach and withdrawal of the wheel 
from the work. A lever at the right of the con- 
trol panel on the front of the machine controls 


head slide. Movement of this lever to the right 
starts the work spindle and brings the wheel- 
head forward to the grinding position, whilst 
movement to the left applies the spindle brake 
and also withdraws the wheel from the work, 
The wheelhead slides on long scraped guides 
and is equipped with a self-contained motor 
with double vee belt drive to the wheel spindle. 
Three speeds are provided for the grinding 
wheel, 1500, 1870, and 2200 r.pm. The 
Nitraloy spindle runs in phosphor-bronze bear- 
ings, for which automatic lubrication is pro- 
vided. Sight feed indicators are provided to 
show the oil feed to each of the spindle bearings. 





FIG. 6—CENTRE GRINDING ATTACHMENT 


Fig. 5 shows the wheelhead drive with covers 
removed, 

The intermittent in-feed of the grinding 
wheel is imparted through a pawl and ratchet 
mechanism to the cross traverse screw. This 
intermittent feed can be engaged or disengaged 
instantaneously by the movement of a small 
lever situated immediately above the hand 
wheel at the front centre of the machine. The 
amount of feed applied at every other reversal 
of the table can be varied from 0-0002in. to 
0:003in., corresponding to a reduction in the 
diameter of the workpieces from 0-0004in. to 
0:006in. Variation of the amount of in-feed 
is obtained by rotating a knob immediately 





TRUEING DEVICE 


FIG. 7—RADIusS 


below the hand wheel. The feed is applied only 
at the headstock end of the table traverse. A 
dead stop is provided so that the total amount 
of feed can be limited, thus ensuring accurate 
control of the final diameter of the workpiece. 
A centre grinding attachment (Fig. 6) can 
be fitted to the table. With thé machine set 
for parallel grinding, the attachment grinds 
a 60 deg. included angle on the centre. Other 
extra attachments include a radius trueing 
device (Fig. 7) which is bolted to the table and 
enables the wheel to be dressed either convex 
or concave. A setting arm is provided with the 
attachment, and the setting of the diamonds 
to the radius required is normally carried out 





both workhead and rapid approach of a wheel- 





angular wheel dressing device (Fig. 8), used for 
dressing the wheel to any required angle. 
Traverse is effected by means of a screw and 
the attachment will swivel through 360 deg. 
to enable the wheel to be dressed from left to 
right, or vice versa. 

The height of centres of the machine is 3}in., 
and it will grind a maximum diameter with new 
wheel of 4in., and a maximum length of 18in. 
The workhead has six speeds, ranging from 
37 to 400 r.p.m. The wheelhead has three 
speeds, 1500, 1870, and 2200 r.p.m. The table 





FIG. 8—-ANGULAR DRESSING ATTACHMENT 


traverse speed ranges from jin. to 17ft. per 
minute. The power required for the main 
driving motor is 3 H.P. and for the hydraulic 
pump motor 1} H.P. 








Construction in North America 





Notwirustanpinc the enormous demand for 
materials for war purposes, a considerable 
amount of important construction is being 
undertaken in Canada. A lignite-treatment 
plant is to be erected at Onakawana, Ontario, 
which, it is expected, will cost 200,000 dollars, 
according to The Foreign Commerce Weekly, 
the official publication of the United States 
Department of Commerce. Plans have also 
been prepared for the construction of a boiler 
and processing building, water tank and housing, 
a garage workshop, and bunk-houses. A boiler 
of 400 lb. per square inch pressure has been 
purchased and dragline equipment has been 
ordered. A considerable number of enterprises 
were started in 1942. Construction contracts 
were awarded which involved the expenditure 
of 172 million dollars. This sum equalled the 
total for the two preceding years, From 
September, 1939, to December, 1942, the con- 
tracts awarded in Canada are estimated to 
have amounted in value to more than 355 
million dollars. The greater part of the con- 
struction to date has been for the Royal 
Canadian Air Force and the Combined Training 
Establishment, some 2000 buildings and more 
than 560 hangars having been built. Nearly 
200 airports have been improved and completed 
by the Air Service Branch of the Department 
of Transport, operating under the direction of 
the Munitions and Supply Minister. It has 
been stated that if the hangars were placed 
side by side they would stretch for a distance 
of 26 miles. The paved runways of the 
Dominion’s airports equal a 12ft. highway from 
the Atlantic to the Pacific. It is announced 
that exports of iron ore from Bell Island, New- 
foundland, were about 300,000 tons less in 
1942 than in 1941. The Dominions Steel and 
Coal Corporation has reported that operations 
may be reduced to a three-day week, as large 
stocks of ore have accumulated, and the only 
sales now being made are those for delivery to 
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Sydney, Nova Scotia. 
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POST-WAR BUILDING AND CIVIL 
ENGINEERING WORKS 


In June last year the Institution of Civil 
Engineers published a report surveying build- 
ing and civil engineering works that could 
profitably be undertaken in the post-war 
period, and giving estimated particulars of 
the cost, the time for completion, and the 
number of men likely to be employed directly 
or indirectly on each scheme. The whole of 
the schemes mentioned in that report, from 
which are excluded those concerned with 
harbours and docks and railways, are esti- 
mated to require the labour of about one 
million men over a period of six years at a 
total cost of £1,500,000,000, of which about 


-| leaves, &c., that are in many cases necessary 


£450,000,000 would be expended on civil 
engineering works as distinct from building. 
Some of these schemes are already planned, 
some only partially so, and some not at all. 
In view of the need to make up for arrears in 
such works that have accumulated owing to 
the interrupting influence of the war and the 
urgent necessity of repairing war damage, 
there can be little doubt that the Govern- 
ment will desire to see a proportion of these 
schemes put in hand as soon as possible after 
the war ends. Besides absorbing into employ- 
ment a large block of labour that will be 
released when hostilities cease, intelligent 
control of the rate at which such works are 
started may, if the theories of modern 
economists are true, provide an invaluable 
steadying influence in checking an incipient 
boom or slump. 

A fortnight ago there appeared in The 
Times a letter above the signature of Sir John 
Thornycroft, President of the Institution of 
Civil Engineers, drawing attention to a very 
important point in relation to the starting 
of building and civil engineering schemes 
directly the war ends. Whilst it may be 
regarded as certain that Parliament, if it 
so desired, could expedite in one way or 
another the matter of obtaining powers, way- 


before the actual construction can be begun, 
Sir John pointed out that the preliminary 
work of survey, of preparing drawings, and 
drawing up bills of quantities may, depend- 
ing upon the nature of the scheme, take any- 
thing up to eighteen months to complete. 
It cannot be hastened without harmful 
results upon design, or the wasteful employ- 
ment of money or labour, or both ; and until 
it is completed the scheme cannot be put out 
to competitive tender. Sir John therefore 
suggested that a “ pool ” of suitable schemes 
should be formed by undertaking now all the 
preliminary work necessary, so that tenders 
could be called for and the work actually put 
in hand within a few weeks of the end of the 
war. He proposed that schemes to the ulti- 
mate value of £450,000,000 should be so 
prepared, and that the Government should 
decide as quickly as possible in what order of 
priority they should be undertaken. The 
latter point is of some importance, not only 
for economy in immediate expenditure, but 
because until the conversion of our factories 
from wartime to peacetime usage has been 
completed, conditions of scarcity will con- 
tinue to rule in certain constructional mate- 
rials so that supply conditions are likely to 
have a bearing upon the choice of schemes 
it is desirable to start first. 

Though it is presumably one of the 
objectives of the Ministry of Works to 
encourage the development of post-war 
plans for building and civil engineering works, 
it is the individual local and other authorities 
which are responsible for drawing up the 
plans of works that they contemplate in their 
own areas. It can, however, hardly be 
expected of those authorities, already short- 
staffed, that they will enter upon the task of 
preparing to the fullest possible extent post- 
war schemes for public and other works 
unless and until it has been made clear what 
are to be the Government’s intentions regard- 
ing finance, the matter of priorities, and the 
provision of suitable personnel to carry out 
the work. As one direct means of encourag- 


suggested that the Government might make 
grants up to some such substantial percent=ge 
as 75 per cent. of the costs of preparing those 
schemes approved to form part of the “ pool ” 
proposed by Sir John Thornycroft. The 
immediate cost of such a provision is esti- 
mated at about £10,000,000, not a large sum 
to devote to a purpose likely to provide so 
beneficial a result. The matter of priorities, 
too, is one that the Government would need 
to decide as soon as possible. The problem 
of personnel remains. But in view of the 
relatively small number of men required, we 
find it difficult to believe that it is beyond 
solution. The approaching completion of 
much of the building and civil engineering 
work undertaken as part of the war effort 
should release sufficient technical men and 
others of just the kind that is required. 


International Aspects of Civil Aviation 


In last week’s issue we discussed the future 
of civil aviation primarily from the point of 
view of the aircraft, manufacturing industry 
and its post-war prospects of employment. 
Since we wrote, two more pronouncements 
have been added to the growing list of state- 
ments and expressions of opinion by divers 
bodies and individuals interested for one 
reason or another in the development of air 
transport after the war. One of these pro- 
nouncements is a report, summarised else- 
where in this issue, which has been prepared 
by an independent, self-constituted com- 
mittee, of which Captain A. G. Lamplugh is 
chairman and Mr. Peter Masefield is honorary 
secretary. The members of this committee 
have, it is stated, been in close contact with 
British aviation for a number of years, but 
none is actively engaged in air transport and 
each brings an unbiased mind to the con- 
sideration of the subject. The other pro- 
nouncement is a statement reprinted in full 
on another page, issued by the Joint Air 
Transport Committee of the Association of 
British Chambers of Commerce, the Federa- 
tion of British Industries, and the London 
Chamber of Commerce. Previously the 
London Chamber of Shipping and other 
bodies representing the shipowners have 
expressed their views on the subject, while 
references to it have from time to time been 
made by the leaders of the railway world. 
While all this activity of pronouncement has 
been proceeding, the Government, on whom 
the final decision as to the policy to be 
adopted rests, and must rest, has refrained 
with studied care from committing itself to 
anything more than an expression of its 
determination to encourage the post-war 
development of civil aviation to the fullest 
of its ability. Discussions on the subject, it 
has recently been stated by Sir William 
Jowitt, are now in progress with the 
Dominion and Indian Governments, and 
until they have been brought to a conclusion 
no statement of official policy can be 
expected. 

Throughout nearly all the unofficial state- 
ments that have been made on the subject a 
common thread is to be found ; the urgency 
for this country to lay plans and take steps 
now to ensure that when peace returns we 
shall obtain our fair share of the world’s air 
transport business and shall not find ourselves 
as a result of our present concentration on 





ing the authorities to proceed, it has been 
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inferiority or even of total eclipse relatively 
to other nations, particularly the United 
States. The cynic might ask, Why should we 
not let other nations shoulder the burden of 
ensuring the continuance and development 
of civilaviation? Before the war British air 
transport was involving our Government in 
the expenditure of £3,000,000 annually by 
way of subsidies. There is not the least 
reason to suppose that the technical develop- 
ments which the war years have witnessed 
will have the effect of making civil aviation 
less dependent on financial assistance than it 
was before the war. On the contrary, several 
considerations suggest that it will require 
increased, subsidisation. Why, then, should 
we not allow other nations to assume the 
burden of financing world-wide air transport 
services while we sit back and enjoy the 
fruits of their expenditure ? We can think 
of only two answers to that question. One 
is national prestige. A nation such as Great 
Britain, which has for so long played a 
dominant part in world transport by sea, 
could not, without hurt to its pride, lightly 
consent to allow a new and rival system of 
transport to become the monopoly of another. 
The second is that the nation which acquired 
such monopoly would be under no obligation, 
and in practice would almost certainly 
decline, to extend to others the benefits of 
its civil aviation system on the same favour- 
able terms as it granted to its own nationals. 
By discriminating charges and rates or by 
other means it would seek to recover from 
foreigners using its air services an equivalent 
proportion of its subsidisation expenditure. 

It may be accepted as proved by experience 
that civilian aircraft in the hands of a foreign 
Power are not militarily dangerous to any 
other nation which maintains an efficient and 





up-to-date air force. On the other hand, it 
is certain that danger to international 
harmony lurks in any rivalry for the com- 
mand of the world’s air transport trade. The 
nations of the world accepted our pre- 
dominance in sea transport services—some- 
times a little restlessly, but on the whole 
without rancour. They did so because we 
had acquired a long lead in the building and 
management of ships and could offer them 
terms which seriously discouraged intense 
maritime rivalry on their part. In civilian 
air transport, however, all the great nations 
of the world have started level and simul- 
taneously, and if any one of them were to 
forge ahead into a predominant position the 
others, it is certain, would not be inclined 
to accept its lead with equanimity and with- 
out making an effort to destroy it. It seems 
very clear that the struggle for peacetime 
supremacy in the air, unless speedy steps are 
taken to regulate it, is likely to be almost as 
hard fought as the fight during the past few 
years for military mastery of the air. Are 
the nations now united in arms against a 
common foe to see themselves after the war 
split apart in such a quarrel ? On both sides 
of the Atlantic signs are already evident that 
in the opinion of some individuals and asso- 
ciations a quarrel on these grounds is inevit- 
able. Rather than that it should develop, 
we would prefer to see extra-territorial civil 
aviation completely banned by international 
agreement and the world in general deprived 
of its alleged benefits. The initiation of such 
an agreement is not in the remotest degree 
likely in the present temper of the world. 
Failing it, there is but one reasonable step 
to take: international agreement—and a 
speedy one at that—to share the world’s air 
transport trade on a fair co-operative basis. 








Institution of Mechanical Engineers 





At a meeting of the Institution of Mech- 
anical Engineers, last Friday, May 2\st, 
a paper entitled “Surface Finish and the 
Function of Parts,” by Dr.-Ing. Georg 
Schlesinger, was, in the absence of the author 
owing to indisposition, presented by Mr. Mark 
H. Taylor. A long abstract from the paper 
is reprinted on another page of this issue. 


’ The following discussion took place. 


Dr. G. A. Tomlinson said that one con- 
clusion which must be drawn from the paper 
was that surface finish was very dependent 
on the availability of suitable measuring 
gear for the purpose. In his department at 
the National Physical Laboratory a certain 
amount of attention had been given to that 
side of the subject. It seemed to them that 
there was a need for some form of standard 
by which to compare the surface of any piece 
of work very directly and quickly. Standards 
had been made, and he believed had been 
made commercially, by grinding and similar 
processes, depending on the degree of fine- 
ness of the production surface. One of the 
disadvantages of using grinding methods for 
this purpose was the variability ; there was 
a variability both with regard to the average 
height as it would be read on an instrument 
and also, and more so, with regard to the 
actual form of profile of the surface, so that 
it was not possible to place great reliance on 
that class of standard for checking the true 





accuracy of reproduction of a recording type 
of instrument using a probe. They had now 
succeeded in producing satisfactory glass 
standards. They ruled a series of parallel 
lines and etched out the glass. The advan- 
tage of that type of standard was that it was 
regular ; every groove was alike, within a 
small range of variation, and they were the 
same depth and of equal pitch, so that one 
had there a standard of known geometrical 
form over which to run the recording probe, 
and it was a very quick and reliable check on 
the instrument. 

There was another advantage in this 
standard. The lines on the actual glass plate 
were about lcm. in length, and it was 
immaterial within a small percentage of 
variation where one took one’s tests; the 
lines were the same all the way along. 
Another advantage was that it was possible 
to make any number of such standards and 


‘distribute them to different works, and they 


were all alike, so that each works would have 
a standard which was comparable within 
perhaps 10 per cent. with every other works 
standard. ‘There was an entire freedom from 
burr, as one would expect on a piece of glass 
eroded by etching. It was possible for a 
surface recorder to be to some extent in error 
due to inertia, and in a case of that kind one 
could never be sure, when there was a jump 
upwards, whether it was due to inertia or was 





really there; but with the standard in 
question that difficulty did not arise. 

Another point to which he would like to 
refer was the question of waviness of the 
surface, or, a8 it was sometimes called, 
macro-roughness, roughness on a larger and 
coarser scale than was normally understood 
by the kind of thing shown in the paper, 
which was called micro-roughness. Wavi- 
ness was not removed, and was indeed 
hardly touched, by the process of micro- 
finishing. As tested by certain methods, a 
record would show variations of perhaps 
0-5 or 1 micro-inch, but the height of the 
crests and the depth of the troughs of the 
waves was about 20 micro-inches, so that 
that lower order of roughness could be in 
certain cases of very much more importance 
than the micro-roughness itself. That was 
recognised in the American specification for 
surface finish, and in a very recent specifica- 
tion for aeronautical standards of surface 
finish published this year in America waviness 
was defined and took just as important a 
place in the specification as micro-roughness. 
They had even given a complete scale of 
values of waviness. It was the same class of 
thing as micro-roughness, on a very much 
larger scale. In the British standard specifi- 
cation, of which no doubt many of those 
present had seen the draft, there was a good 
deal of attention given to this question of 
waviness. 

Mr. T. Curson asked the author’s opinion 
on the effect of surface finish on slip gauges 
of the Johansen type, and particularly on the 
relationship between surface accuracy and 
wear resistance. A few years before the war, 
he said, Carl Zeiss, of Jena, investigated this 
problem and obtained rather surprising 
results. Six slip gauges were made of the 
same material and to the same degree of 
hardness. By changing the process of 
lapping and by changing the lapping com- 
pound those six gauges were lapped to six 
grades of surface accuracy, from the highest 
possible down to a reasonably good com- 
mercial quality, and the photomicrographs 
which were taken of the surfaces showed that 
the grading was reasonably uniform. Those 
gauges were then subjected to a test to deter- 
mine their resistance to wear, and that test 
showed that the slip gauge with the best 
finish did not offer the greatest resistance to 
wear; repeated trials indicated that the 
best wear-resisting surface was the third 
best surface finish. In consequence, subse- 
quent Zeiss slip gauges were lapped to that 
quality of surface. It was appreciated that 
at the time that that investigation was 
carried out the equipment available for 
checking surface finish had not been deve- 
loped to its present standard of efficiency, 
and therefore any information concerning 
recent tests would be extremely useful. 

Mr. C. P. Jones suggested that steel 
specimen blocks should be made with surface 
finishes of known micro-inch values. Possibly 
one set of blocks would comprise eight pieces 
only, which would be all that was necessary 
to cover the range required, from 1 to 17 
micro-inches. They should be produced by 
gauge-making firms of repute and supplied to 
engineering firms in similar manner to slip 
gauges of the Johansen type, which were 
used at present to determine dimensional 
accuracy. Those surface finish blocks could 
then be used for comparison purposes against 
production work in the production depart- 
ments, either visually or through an optical 
comparator, during the course of the manu- 
facture of the parts. At the moment only a 
small number of surface analysers had been 
produced in Great Britain, and they were 
expensive and not entirely satisfactory for 
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general workshop use, and, so far as the 
general introduction and popularising of 
surface finishing was concerned, he thought 
that many firms would hesitate to purchase 
the present type of instrument, but would 
be willing to obtain an optical comparator, 
which was only a fraction of the cost of a 
surface analyser. 

Mr. C. P. E. Howard said that his expe- 


attention was being devoted at the moment, 
was not the only factor ; there were physical 
and chemical aspects, and there was a very 
strong school of workers which was studying 
the physical or crystalline nature of the surface 
by means of electron diffraction, and they 
had been discovering some most remarkable 
things about surfaces by that means. As far 
as he knew, the workers who were considering 


rience of super-finish showed that the appear-| Surfaces from the point of view of the 
ance of a part could not be used to judge the} geometrical undulations were not meeting 
finish. If one took a very nice polished|those who were studying the surfaces from 
ground specimen, done as well as the ordinary |the point of view of their molecular consti- 
grinder could do it, it would have under the | tution, and he thought that that was a great 
microscope an appearance of peaks and|Pity; because it seemed to him that since 
crevices which was really horrifying if one | the issue of wear was affected by a number of 
thought of thin films, whereas surface finish factors, it would not be possible to get at the 
on some grades of stainless steel might show|T00t of the matter until all thor factors 
a dark grey, matt surface, which under a| Were taken simultaneously into account. It 
microscope was seen to be extremely flat,|had been found that if one took a finely 
with a few shallow grooves left by previous |Polished surface and tried to measure its 
machining operations. He would like to give | Toughness with a magnification of as much as 
an example of the benefit which could be 100,000, with an instrument which had 
obtained if it were possible to make use of | Proved itself capable of repeating to two- 
high degrees of surface finish to employ very | ten-millionths of an inch, there might be no 
thin films in journal bearings. His company discoverable roughness in the optically 
had had perforce to go deeply into the theory polished surface. One could then slightly 
of bearing film lubrication, and had worked|¢tch that surface until one produced a per- 
out an example of a journal 4in. in diameter fectly visible change in texture, showing 
running at 1450 r.p.m. with a 50 deg. pad that the Beilby layer had been taken off, and 
bearing at the bottom having a thickness of | Still fail to find any substantial increase in 
27 micro-inches only, and lubricated with|the undulations as detected by the stylus. 
water. This would carry 18,100 Ib. per inch|He believed it was very probable that the 
of length, which was about 8000lb. per two surfaces would exhibit quite different 
square inch, if the radius of curvature of the | Characteristics as regards wear, although 
pad were one-ten-thousandth greater than the|they were absolutely alike to the stylus 
journal. That was a theoretical possibility | ™strument ; and he was sure that, if that 
provided the surfaces were smooth and free 


from waviness, but it was not possible to find | different to an electron camera. 


works, and what was very interesting was 
that without any arguing or bad feeling at 
all the idea of surface finish had been accepted 
by the works, because there was great need 
for it. Until a few years ago the only thing 
to do was to hand a man a gudgeon pin and 
say, ‘We want a ground finish like that.” 
Appearance, however, was not everything, 
Using the method which he had described, 
one had a cheap means of seeing exactly 
what one had. 

Mr. R. P. Misra said that he was more 
particularly interested in an aspect of the 
matter to which a previous speaker had 
referred, the effect of surface finish on the 
fatigue stress of various materials. Mr. 
Reason mentioned the effect of shot-blasting, 
and, as was now fairly well known, shot- 
blasting had a very beneficial effect on 
fatigue stress. They had carried out some 
experiments in their own laboratory and 
found that the fatigue stress of a 3 per cent. 
nickel-chrome steel, S11 type, 55 to 65 tons 
per square inch, was improved from 31 tons 
per square inch to 34-25, which was a full 
increase of 10 per cent. He thought it was 
generally agreed that the improvement in 
fatigue stress was due to the work-hardening 
effect of the hardened skin produced by the 
shot-blasting. That seemed to knock on the 
head the old-accepted idea that all aero- 
engine parts, and particularly things like 
connecting-rods, must be mirror-finished, 
because with mirror-finishing there was very 
little reason for stress concentrations to start 
fatigue cracks. 

If he might take the liberty of giving a 


was the case, they would appear quite|word of warning with regard to the accept- 
ance of surface finish in the form of super- 


bearing materials which would stand up to 


progress was to be made to the very high 


Mr. E. W. Greensmith said that little or no 
that sort of pressure at the present time. If|mention had been made of the effect of fine- 
ness of surface finish on the performance of 
loads which were perfectly attainable, the|the finished part from the point of view of 
first requirement of the bearing materials | fatigue. 
was that they should polish each other when|in fact the finest finish was likely to help 


in contact and not seize, so that an instan-| parts which were subject to fatigue. 


taneous failure of the film repaired the 


Mr. J. S. Kayser said he had devoted 


surfaces, which had probably failed because|much time to considering the 


of the surface imperfections, producing &| finish approaching fine edges, and the per- 
higher polish on both parts and enabling the| fection of the fine edges themselves. With 
film to re-form instantly and the bearing to|the unfortunate advent of the war, instead 
continue working. That was the property|of devoting attention to fine edges, he was 
of the phenolic synthetic resin bearings which | concerned with fine ground surfaces, and he 
had contributed most to their successful | would like to take the opportunity of describ- 
use. ing a method which he had evolved for 

Mr. R. E. Reason said that the general | examining fine-finished convex surfaces. By 
surfaces i 
diversity of the problems which had been| which the A,,, was less than 4 micro-inches 
approached through the measurement of | Incidentally, he did not like to speak about 
surface finish. Apart from the direct issue|},,., because he did not think it meant 
of the wear of running surfaces, the author}much ; he thought that “scratch depth ” 
used it to throw light on the strength of|had much more meaning. His apparatus 
parts, on the merits of coolants, and finally | cost about a shilling. He was not including 
on the properties of cutting tools. A point|the cost of a metallurgical microscope, 
of interest was that there seemed to be two] because everyone would have that already. 
schools of thought on the issue of whether|He merely took the surface to be examined 
the surface should be very finely finished or}and placed on it a cover slip gauge and 
not. Many people seemed to be finding that] illuminated with vertical illumination. A 


‘ 


feature which struck him most was the 


‘ fine-finished’’ he meant 


There was reason to suppose that 


finish and honed surfaces as answering all 
problems, he would like to mention the 
experience which one of the foremost motor- 
car manufacturers in this country had had. 
They installed a honing machine, and within 
one month of the installation of that machine 
they had more than a hundred cars returned 
to them with seized engines, the honing 
machine having been used on cylinder bores. 
That showed that unless due care was taken 
to see that with this increased geometrical 
fineness of finish, increased tolerances were 
given where materials of different coefficients 
of expansion were mated together (such as 
aluminium pistons with cast iron cylinder 
bores), there was a great danger that with 
the old working tolerances, which might be 
quite satisfactory with finishes which were 
more rough, and therefore during the running- 
in period automatically formed greater 
clearances, trouble would occur. With the 
improved surface finish the clearances would 
not be increased in that way during the 
running-in period, and therefore, although it 
might sound paradoxical, increased tolerances 
were essential in such applications. Person- 
ally, he would have been interested to hear 
more quantitative evidence of the improve- 
ment in wear obtained with these fine surface 
finishes, because the whole question of wear 


the finer the finish the better would be the}monochromatic lamp was not necessary ; was still very obscure 


performance. On the other hand, there were|a sodium lamp was a convenience, but good 


Mr. Galloway, who had helped the author 


reports from America of bearings, andjresults could be obtained with a Rattan with Whe: work’ deseri fei” Ae 
. : : ‘ bed. paper, 
particularly of thrust bearings, which had| filter 62 and Ilford Micro 3 and 5, used enith Wale: tava ‘Se’ bak lk welt Gl Gi 


been sand-blasted before being run in, and|together. If working at 100 diameters one 


points raised in the discussion, made the 


sand-blasted to an average roughness of, he| got a number of interference lines, and to all remark that it was iiipossible to measure by 


believed, 60 micro-inches, and then com-|intents and purposes one had then con- 


optical means surfaces, the undulations of 


pared in performance with finely lapped} toured the surface, and at a glance one could hich lees then the wavelanath of Haht 
bearings of an average roughness of something|say that the depth of scratch was, say, ity stl wpm, ptf mpg chee ed 


less than 10 micro-inches; and it was|0-ly. (He did not work in micro-inches : 


n the discussion by Mr. Kayser, where inter- 


reported that the load-carrying capacity of|but nearly always in p, which meant ference rings were used, was limited fands- 


the sand-blasted surface was about three}0-001 mm.) 


times that of the finely lapped surface. Just 


: mentally by this consideration of the wave- 
He thought it was necessary that everyone] jenoth of light, which was of the order of 


why that should be so was not very clear.|should almost straightaway be able to 20 to 30 micro-inches. 


He would also like to call attention to the | measure fine surface finish, and, although the 
fact that the geometrical state of the surface, | specification was not yet out, they had 














which was the matter to which so much|started talking on those lines at his own 
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The Chinese National Central 
Institute of Technology 


BerorE the outbreak of the Sino-Japanese 
War the Chinese Ministry of Education had 
foreseen the necessity of supplying China with 
technical men in order to meet the demands of 
her rapidly developing new industries. Engi- 
neering schools in universities and colleges offer 
opportunities for the training of higher and 
more advanced students—the future i 
—but lack facilities for large quantities of 
students in the vocational phase. The Ministry 
therefore organised a committee for creating a 
suitable institute, and appointed Dr. Wei 
Yuen-Kuang, President of the Hopei Institute 
of Technology, to head the Committee. After 
several months of discussion and planning, the 
school was founded in Nanking in July, 1936. 
The foremost purpose of the school was the 
training of technical men in large numbers to 
cope with the reconstruction of China. Dr. 
Y. K. Wei, a chemical engineer, prominent in 
industrial and technical education for twenty 
years, was appointed by the Ministry as the 
President of the School. 

The new school was named the Central 
Institute of Technology. At first the tuition 
provided was of a vocational nature along 
technical lines. There were four departments, 
namely, mechanical engineering, civil engineer- 
ing, chemical engineering, and electrical engi- 
neering, and the length of the course was set 
at three years. The equipment for the four 
engineering departments included appliances, 
apparatus, and machinery ordered from Europe 
and America. A school site was chosen in the 
northern part of the city of Nanking, many new 
and modern buildings were partly completed, 
and the school was opened for the first term on 
October 15th, 1937, with not more than 200 
students. 

Several months after the school was started 
the Sino-Japanese situation became tense. For 
’ its safety the Ministry ordered it to be removed 
from Nanking, first to Wanhsien, Szechuen, at 
that time considered as an interior district in 
China, and then to a place near Chungking, the 
present site of the school. Buildings began to 
be put up and more students were matriculated. 
Under the administration of President Wei 
during the three years after its removal from 
Nanking, the school promised to be successful 
in training technical students adapted to the 
present needs of China. The Ministry saw that 
during a war of resistance against the Japanese, 
China would need a great mass of technical men, 
and it therefore appropriated more funds for 
the school to expand. This was immediately 
carried into effect, necessitating additional 
equipment and buildings. But, unfortunately, 
on June 27th and 29th, 1940, the school sus- 
tained great loss and damage in an air raid by 
the Japanese. The ruthless bombing on these 
two occasions resulted in the burning and com- 
plete demolition of the chemical engineering 
building, the electrical ineering building, 
and the teachers’ residential quarter. Other 
darnage included the partial destruction of the 
administration building and several machines 
in the machine . Owing to the air raid 
danger, part of the machinery and other 
important apparatus were removed to the other 
side of the Chialing River, where an additional 
machine shop was set up, the original one being 
repaired and used. As more and more students 
were admitted, the buildings and equipment of 
the school became insufficient to accommodate 
them, and for safety reasons also it was decided 
to establish a branch schoo}. In September, 
1940, the branch school was opened about 


10 miles away. 

The for the e sion of the 
Institute brought about the itional estab- 
lishment of a technical school, an intermediate 
technical training school, and other minor 
training classes, besides the original vocatioral 
school. The present condition of the Institute 
is that.there are now three main schools, 
namely, the three-year vocational school, the 
five-year technical school, and the four-year 
intermetliate technical training school, and a 
two-year training class for mechanical appren- 
ticés with two sections. In all there are thirty- 





eight classes at present. The total number of 
students amounts to 1300 from all provinces of 
China, and there are even a small number from 
the Straits Settlements and Java. The members 
of the faculty number about 200. Many teachers 
in the Institute are returned students from 
American and European universities and 
colleges. 





Sixty Years Ago 





Tue Laws or MAGNETISM 


On May 24th, 1883, Professor D. E. Hughes 
read a remarkable paper, entitled ‘‘ The Cause 
of Evident Magnetism in Iron, Steel and other 
Magnetic Metals,” before the Society of Tele- 
graph Engineers and of Electricians—now the 
Institution of Electrical Engineers. We re- 
printed the paper in our issue of June Ist, 1883, 
and discussed its implications in a leading 
article. Hughes’ theory, then a novel one, was 
that every molecule of a magnetic metal 

d mt magnetism. The mag- 
netism of a molecule was, he believed, as 
permanent and characteristic of it as its weight. 
Left to themselves, the molecules moved about 
at random and produced “a closed circuit of 
magnetic force.”” The metal in these circum- 
stances exhibited no external magnetism. If, 
however, the molecules could be caused to 

themselves so as to present opposite 
poles to each other, external magnetism would 
become manifest. Hughes illustrated his theory 
by placing iron filings in a test tube and passing 
the tube over the pole of a magnet. The filings 
rearranged themselves and, until they were 
disturbed by shaking, the tube and its contents 
acted like an ordinary magnet. By pouring 
melted resin into the tube while the filings were 

in the magnetic alignment, he showed 
that the tube remained magnetic even when 
shaken. Substituting molecules for the filings 
and a “ jelly-like fluid ’’ for the resin, Hughes 
presented a picture of the cause of magnetism 
which seemed to us “‘ to 1ift a corner of the veil 
which hides the mysteries of the universe from 
us.” We proceeded to ulate on the nature 
of the jelly-like fluid within which the molecules 
were embedded and came to the conclusion 
that in all probability it was ‘‘ the omnipresent 
ether.” We were certain that Professor Hughes’ 
discoveries and theories “‘ rendered the existence 
of an ether absolutely indispensable.” 








Mr. D. A. Bremnet’s 
Retirement 


On Thursday, May 20th, there was a repre- 
sentative gathering of members of the British 
Engineers’ Association, at the Waldorf Hotel, 
at a farewell luncheon to mark the retirement of 
Mr. D. A. Bremner from the office of Director, 
which he has filled with conspicuous success 
over a period of twenty-five years. The chair 
was taken by Mr. Cecil Bentham, the President. 
After the loyal toasts had been duly honoured, 
the President called upon Sir William Reavell, 
who, he reminded his hearers, had, along with 
Mr. Bremner, carried the British Engineers’ 
Association through the dark and disastrous 
days of the depression. In his speech, Sir 
William recalled the early history of the Asso- 
ciation. It was formed in September, 1911, by 
twenty-two well-known firms, of which eleven 
still remain members. The first President was 
Mr. Douglas Vickers and the Secretary Mr. 
Stafford Ransome. In May, 1912, the Associa- 
tion issued a booklet defining its object and 
scope, and by that time its mémbership had 
risen to sixty-one firms. The main objects for 
which the Association was formed were to deal 
with export work, and in particular it interested 


itself in the value of China as a market. During. 


the last war the export objectives of the Asso- 
ciation had to lie dormant, and in the meantime 
Mr. Stafford Ransome had left and Mr. Bremner 
became the first Director of the British Engi- 
neers’ Association in November, 1918. In 


1919 the first Shipbuilding, Engineering, and 
Machinery Exhibition was held in Olympia, 
and the Association took a very active interest 
in it. Mr. Bremner’s address on that occasion, 
which dealt with economic problems and export 
trade, will be remembered. That year Mr. 
Bremner prepared a memorandum on the 
question of Customs import duties, which was 
sent to the Prime Minister, Mr. Lloyd George, 
and put forward the views of the engineering 
industry. Mr. Bremner prepared, in 1920, the 
first Bulletin of the Association, which was the 
forerunner of many important issues. In 
1924 the British Empire Exhibition was held 
at Wembley and the Association was responsible 
for the organisation of the Shipbuilding, Mech- 
anical, and General Engi ing Section of the 
Exhibition. The next Shipbuilding, Engineer- 
ing, and Machinery Exhibition was held in 
1927 at Olympia and was promoted by F. W. 
Bridges and Sons, in which the British Engi- 
neers’ Association became directly interested, 
thereby beginning a useful association, which 
was continued at these biennial exhibitions 
thereafter. In that year Mr. Bremner started 
the luncheons which were held before the 
Council meetings, at which many notable 
speakers have addressed the Association. The 
‘*B.E.A. Handbook” appeared in 1930, and 
it has since been published annually. The 
Association has now, thanks to Mr. Bremner’s 
work, a large and influential membership, and 
is able to present the views of engineers to the 
Government. In presenting a cheque to Mr. 
Bremner as a gift from the members of the 
Association, Sir William expressed the wish that 
he might have many happy and healthful years 
in which to enjoy his well-earned retirement. 
In his reply, Mr. Bremner spoke of his happy 
and loyal relations with his staff during his 
period of office, and supported warmly the pro- 
posal to form a British Engineering Federation. 








Deferment of Ordinary National 
Certificate Students 


WE are asked to state that the Institution of 
Electrical Engineers and the Institution of 
Mechanical Engineers have been informed by 
the Ministry of Labour and National Service 
that new arrangements have been made with 
regard to the deferment of engineering students 
who are taking the third year of the Ordinary 
National Certificate Course. They provide 
that a part-time student in engineering may be 
recommended for deferment by the University 
Joint Recruiting Boards, subject to all the con- 
ditionsgiven below being fulfilled. First, that the 
student is engaged upon, or is about to start at 
@ recognised technical college or institution, -a 
course of study for the Higher National Diploma 
or Higher National Certificate in mechanical or 
electrical engineering or for a University 
Honours in engineering. Secondly, that 
he is judged likely to obtain such a qualification 
before reaching the age of twenty-two; and 
thirdly, that his daytime occupation is one in 
which men under the age of twenty-five at the 
time of registration are eligible to receive defer- 
ment from the District Man-power Boards. 








Tue GauGcE AND Toot Makers’ AssociaTion.— 
The Gauge and Tool Makers’ Association was 
formed in August of last year at the request of the 
Ministry of Supply to represent the interests of 
manufacturers of gauges and measuring equip- 
ment, jigs and fixtures and special tools, press tools, 
moulds, and dies. The Association already has a 
membership of over fifty firms, and is working in 
olose touch with the Machine Tool Control and other 
branches of the Ministry of Supply, the Ministry of 
Aircraft Production, Admiralty, and other Govern- 
ment ments. The President of the Associa- 
tion is Mr. H. H. Harley, the Chairman Mr. F. W. 
Halliwell, M.I. Mech. E., M.I.P.E., the Vice-Chair- 
man Mr. H. 8. Holden, and the Honorary Treasurer 
Captain C. R. Cook. Mr. Gilbert T. Beach was 
recently appointed full-time Secretary of the Asso- 
ciation. Copies of a booklet giving the aims and 
objects of the Association, the annual subscriptions, 
and a list of the constituent members are available 
on application to the Secretary, whose address is 





Standbrook House, Old Bond Street, London, W.1. 
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Pumping Plant for Flood Protection 


No. I 


KRIGATION schemes and flood-protection 

and drainage projects are playing an 
important part in the measures which are 
being taken by the Ministry of Agriculture 
to increase the output of food crops during 
the present year. One of these schemes 
which was undertaken by a Catchment Board 
in Southern England shortly after the out- 
break of war has now been completed, and 
some account of one of its principal pumping 
stations will be of interest to our readers. 
The scheme, of which this particular pumping 
station forms part, consists essentially of 
collecting the flood water from the north side 
of the river and taking it vid an aqueduct 
under the river to the south side, where the 
station has been built. The total area of 
land which is drained by the new pumping 
station is 49,000 acres, of which about 13,000 
acres are land which has previously been 
threatened with flooding. Provision is also 
made for penning the water levels in the 
summer, so that the water can be employed 
for irrigation purposes. In order to discharge 
the water it has been necessary to construct 
a new channel of considerable length. Auto- 
matic sluice gates at the outfall have been 
provided, and the capacity of the channel is 
sufficient to permit pumping continuously 
throughout tide lock periods, if conditions 
demand. The scheme was prepared by the 
engineer to the Catchment Board, and the 
excavation of the channel, which was done 
by direct labour, involved the handling of 
about 5 million cubic yards of spoil, and the 
construction of road bridges and a railway 
bridge. 

The pumping plant, for which Hathorn, 
Davey and Co., Ltd., Leeds, were the main 
contractors, comprises four oil engine driven 
Sulzer screw pumps, manufactured by 
Hathorn, Davey and Co., Ltd., each having 
a capacity of 165 cusecs at a total gauge head 
of 9ft., or a static head of 7 - 5ft., when running 
at a speed of 220 r.p.m., giving a total capa- 
city of 660 cusecs, or 1100 tons per minute. 
A general view of the pumping station in 


tion of the pumping plant and of the founda- 
tion construction ; while in Fig. 2 we show 
in plan one of the four units forming part 
of the plant in the pump house building. 
Some idea of the pump house construc- 
tion can be obtained from the upper 
view on the opposite page, from which it 
will be seen that the pumps themselves 
with their main sluice valves were erected 
before completion of the pump house. 
This procedure was necessary in order to 
enable the cast iron suction and discharge 
taper pipes of the pumps to be incorporated 
in the building construction. 


GENERAL 


A 10-ton overhead travelling and travers- 
ing crane of Herbert Morris’ manufacture 
covers the whole of the interior of the pump 
house, the crane rails being carried on rein- 
forced concrete gantry girders forming an 
integral part of the pump house walls. 

Two 30-ton fuel oil storage tanks are pro- 
vided outside the pump house. Fuel oil is 
delivered to the fuel service tanks by means 
of an electrically driven fuel oil transfer 
pump, push-button controlled, with an alter- 
native emergency semi-rotary hand pump for 
this purpose. 

The pump house building is of brick con- 
struction, with a reinforced concrete beam and 
slab roof, which also incorporates the engine 
cooling water tank referred to later. 
Accommodation for the office and workshop 
and the heating boiler and its fuel, is pro- 
vided by extensions at each end of the main 
building. The internal dimensions of the 
building are 87ft. long by 46ft. 6in. wide and 
25ft. high, and, as will be seen from the illus- 
trations and from the drawings, a particularly 
clean appearance has been obtained, owing 
to the almost entire absence of pipework 
visible inside the station. The exhaust 
pipes and silencers of the main engines 
are enclosed inside the back wall of 





the station, while the auxiliary engines 
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chequer plating. The foundations are made 
entirely of reinforced concrete, and incor- 
porate the four sets of gravity culverts, 













72? = 
a5) 








Exhaust 
Silencer 





; Control 

he ra 
Gear 

Exhauster 
Float 


Valve 


Axial Flow 
Screw Pump 








| 240 B.H.P. 
| Horizontal 
Oil Engine 





“Tre Encineer™ 


Fic. 2—PLAN OF PUMPING UNIT 


suction and discharge flumes, together with 
the roadway in front of the pumping station. 
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FIG. 1—SECTIONAL ELEVATION OF PUMPING STATION 


course of construction is reproduced on the;exhaust into brick chambers outside the,The building is founded on 218 Rotinoff 





opposite page, along with an internal| front wall, and all other pipes, other than the 
view showing the four sets of engines, pumps, | cooling water pipes from the overhead tank, 
and sluice valves. Fig. 1 is a sectional eleva-|are carried in floor trenches covered with 


piles, whose average length is 65ft., the 
designed load for each pile being 45 tons. 
(To be continued) 













434 


THE ENGINEER 


May 28, 1943 





—— 





Surface Finish and the Function 
of Parts* 


By GEORG SCHLESINGER, Dr.-Ing.t 
INTRODUCTION 


Ir a machine is well designed and its com- 
ponents are well made, it will work properly if 
the material, the fits and tolerances, and the 
surface finish have been chosen to suit the work- 
ing conditions. It is assumed that the dimen- 
sions of parts, bearings, and so on, have been 
calculated correctly. 

The choice of the material is based on chemical 
properties, while fits and tolerances must be 
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Fic. 1—Old Symbols Used on Drawings 


either running, transition, or interference. 
Metallurgical or physical properties and dimen- 
sional tolerances can be expressed in well- 
known standard units, whereas the question of 
surface quality—its roughness or finish—falls 
into a different category, for, in most cases, 
surface finish is still estimated by sight or touch, 
while its suitability is accepted if the fitter’s test 
of the completed machine is satisfactory. It is 
often thought that if the type of fit required is 
specified on the drawing, this will ensure that 
the mating components will function correctly. 
This is quite wrong, because almost all fits have 
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Magnification,} 2000 vertically, 150 horizontally. _Lathe 
designed to give fine surfaces down to 6 micro-inches. 
Feed, 0-0025in. per revolution ; depth, 0-04in.; speed, 
1250ft. per minute; value of have, 19-2 micro-inches 
(big wave). Turned by cemented carbide tool. 
Fic. 2—Additional Waves in Pen Record Caused by 
Vibration in Diamond Turning Lathe 


toleran¢es which are sufficiently large to require 
selective assembly of the components, whether 
they belong to precision machine tools, motor-car 
engines, turbines, or rifles. Skilled fitters 
eliminate the small unavoidable differences 
which cause trouble by removing a small amount 
of material if the fit is too tight or by refining 
the rough surface of a bearing by scraping, 
lapping, or polishing, not according to any 
definite specification, but in the light of their 
experience. ; 
These unreliable conditions are changing, 





* Institution of Mechanical Engineers, May 2lst, 
1943—Abstract. 

+ Director of the Research Department, Institution 
of Production Engineers. 

+ Magnification values throughout this paper refer to 
the original records not to our reproductions. 


following the example of the United States, as 
there is a growing conviction that more accurate 
dimensions with smaller limits for fits and 
improved surface finish lead to better, quicker, 
and cheaper results. The author has observed 
striking results which have been obtained in 
this way in two works, one making high-quality 
grinding machines and the other making high- 
quality radial drilling machines. 

Before good results such as these can be 
obtained, however, it is necessary to answer the 
following questions :— 

(1) Who is responsible for the choice of the 
material, the fit, and the surface finish of the 
part ? 

(2) How can successful collaboration be 
ensured between designer, workshop, and 
testing department ? 

(3) How can non-selective interchange- 
ability of parts and immediate untouched 
functioning of mating components be 
secured ? 

The responsibility for the preparation of the 
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Fic. 3—Surface Finish Terminology 


component falls upon the designer, who calcu- 
lates dimensions, chooses the material, and 
decides fits and tolerances. In some cases a 
vague note on the drawing indicates that a 
surface shall be free (rough), semi-fine, or fine- 
finished. In Great Britain the letters f and ff 
are sometimes used to indicate semi-fine or fine- 
finish respectively ; on the Continent an attempt 
at standardisation is made by describing these 
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three degrees of finish by the signs ~, y, and 
VV (Fig. 1). 

The drawings now pass to the workshop, 
where the job is finished by fine turning and 
boring, grinding, scraping, honing, lapping, and 
by the new superfine methods of “ micro- 
finishing” or super-finishing. Usually the 
inspector accepts @ component after examining 
the surfaces by sight and touch; rarely is the 
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Aero-engine. 
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surface finish actually measured, and the fitter 
fits the mating parts as well as he can. If the 
machine is run-in under careful control before 
despatch, the user may be able to run it imme- 
diately under full load and at maximum speed 
without trouble. However, most motor-car 
manufacturers require clients to drive new cars 
at speeds not exceeding 25 m.p.h. for the first 








500 miles, and thus avoid responsibility for 


initial breakdowns, leaving it to the care of the 
driver—and the dust of the road—to run-in 
the engine sufficiently. For aero-engines’ con. 
ditions are more stringent, as no engine ig 
released for service without undergoing a con. 
tinuous test during 100 hours at full load. 
Confidence in the experience and reliability of 
the fitter is typical of trial-by-error methods, 
For instance, the front bearing of a new lathe 
may give trouble for weeks, the only remedy 
being to increase the running fit from close to 
easy, thus losing precision of guidanco and 
creating conditions resulting in vibration at 
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Fig. 3—The Influence of the Correct Bearing Area on 
Mileage 


critical speeds. In another case when a trouble- 
some main spindle bearing in an accurate 
machine tool was examined, the surface of the 
nitrided and ground journal was found to show 
fine ridges, residues of the grinding process, 
which did not actually damage the gun bronze 
bearing, but led to temperatures up to 70 deg. 
Cent. or more. 

Turning and boring lathes are run at high 
speeds between 600 and 6000 r.p.m., and unless 
the design is very good and the rotating parts 
are dynamically balanced, even the simplest 
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Fic. 4—Bearing Area Curves (Abbott and Firestone) 


machine will show vibration at critical speeds. 
Although the surface finish produced by « 
diamond or cemented carbide tool may be fine, 
vibration at a critical speed will show that there 
are considerable waves in addition to the normal 
surface irregularities. Fig. 2 shows a typical 
example obtained on a machine with a nitrided 
shaft ing in gun bronze bearings. The 





trouble was overcome by (1) reducing the clear- 
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Fic. 6—Pen Records from Shafts and Bearings—Magnification, 20,000 Vertically 


ance to 0:0004in., (2) using oil of low viscosity, 
and (3) eliminating the oil grooves to prevent 
loss of oil and to give a better oil wedge. 

In most cases vibration of the machine can 
be felt, but the degree of vibration and its 
influence can best be shown by pen records 
from a surface meter. The units and terms— 
micro-inch, centre line, base line, average and 


maximum roughness, and bearing sarea— 
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employed in reading surface records and 
utilising data for surface finish may be reviewed 
priefly as follows :— 

One micro-inch (one-millionth or 0-000001in.) 
is the unit used to express all numerical values 
for surface finish. The centre line is established 
by finding with the planimeter whether the 
areas above (A,) and below (A,) an estimated 
centre line OO are equal (Fig. 3). If this is 
not so the line O O is adjusted until A, and A, 
are equal. The symbol hay, denotes the average 
deviation of the pen record from the centre line 
OO, i.€.5 have=(A,+A,)/L, and is the standard 
value used in this country for average readings. 
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Magnification, 8000 vertically, 150 horizontally 
Fic. 7—Roughness Across and Along Feed 


The symbol hmax is found by drawing two 
parallel lines a 6 and ¢d (the base lines), which 
enclose the crests and the troughs, but exclude 
any unusual accidental deviations. The choice 
of these lines is thus quite arbitrary and greatly 
influenced by the operator’s personal opinion. 
The area of metal above the base line ¢d, of 
which A, is the average height, is found and com- 
pared with the total area, abcd, to give the 
form factor F,=/,/hinax. This is often used, 
because it is related to the bearing area before 
the wear-in period begins. 

The bearing area curves (Fig. 4) show the 
increase of bearing area as the crests are removed 
by mechanical treatment (7.e., lapping) or wear. 





OGTORTEO PEN RECORD 


at TRACER ab 
CEMENTED CARBIDE TIP STRETCHED TO EQUAL MAGNIFICATION 
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Material: Nickel-chromium steel (3:27 per cent. 
nickel); tensile strength, 80 tons r square inch. 
Magnification, 2000 vertically, 150 horizontally ; have 
= 66 micro-inches. 


FiG. 8—Distorted and Stretched ee, ye of Turned Steel 
Surface and Cemented Carbide Tool which Produced It 


In America, Abbott and Firestone used this 
procedure to characterise the bearing area of 
pen records. The profile diagram is marked off 
with suitably placed parallel planes and 
‘* massed,” ¢.e., the sum of the lengths, 2, y, z, 
is transferred to the right-hand diagram, and 
this is repeated for each plane to give a curve 
which represents the increase of the bearing 
area from zero at the crest line to a maximum 
at the base line. Fig. 5 illustrates the relative 
influence of the correct bearing area on motor-car 
mileage caused by the initial clearance com- 
pared with the worn clearance, and compares 


the wear-in zone with the wear-out zone of a 
given engine 

The conventional surface line shows how 
quickly the transition from wear-in to wear-out 
occurs with the usual procedure, and that after 
15,000 miles there is already more clearance than 
is permissible. Methods of super-finishing 
produce an improvement by eliminating per- 
ceptible wear and keeping the clearance due 
to wear within negligible limits. Up to 40,000 
miles the wear is less than 0-000lin. because 
the bearing area is sufficient from the start to 
sustain the biggest unit load which can occur. 
The ideal condition would be obtained if the 
surfaces were so well made at the beginning that 
the fit remained practically unchanged under 
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Magnification, 8000 vertically, 150 horizontally. have 
== 27 micro-inches. 


Fic. 9—Distorted and Stretched Diagram of Turned 
Aluminium Surface (Piston Skirt) and of Diamond 
Turning Tool which Produced It 


the influence of wear. Fig. 6 compares the shaft 
and lead-bronze bearing of a British aero-engine 
with the shaft and white metal bearing of a good 
motor-car engine, both shafts being finished 
quite differently. If these pen records are com- 
pared with the curves (Fig. 4) illustrating the 
Abbott-Firestone load-carrying areas, it is seen 
that the finer quality of the aeroplane com- 
ponents is represented by curves e (bearing) 
and d (shaft), whereas the motor-car com- 
popents are represented by curves c and f. 
Consequently the running-in period for the 
motor-car engine will be longer than for the 
aero-engine, The form factors (F,) vary between 
45 and 85 per cent. in these four cases. 

It is also necessary to ascertain whether the 
movement of the mating parts is in the direction 
of cut or across the feed (Fig. 7). The slideways 
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in Fig. 7 does not represent the real section of 
the part, but is a pen record. Pen records are 
considerably distorted, as all tracer instruments 
amplify very greatly in a vertical direction (for 
example, 8000 times), but relatively little in a 
horizontal direction (for example, 150 times), in 
order to reduce the length of the record, In 
this case the relation is 53/1, while a magnifica- 


NUMBER OF SURFACES 





FORM FACTOR, F, 


“Tre Encincen” Swam Sc. 




















Grinding. — — Fine turning. —-— Lapping. 
~ ~ — Honing. 

Form factor F,, per Total 

cent. No. of 

Operation. Son pepe —-| surfaces 
25 | 40 | 50 | 60 | 70 | 90 ex- 

amined. 
Grinding ...| 4] 15 | 48 | 88 | 37] 8 200 
Fine turning...| — | 12 | 17 | 22 6 2 59 
Lapping |— 5 | 13 | 14 9 5 46 
Honing ... |— 1 2 7 2 2 14 
Grand total 319 


























Fic. 10—Frequency Curves of Form Factors 


tion of 50,000 against 150 would reduce the 
length of the pen record in the relation 335/1. 
To show this effect, Figs. 8 and 9 illustrate dis- 
torted and stretched records taken on a carbide- 
turned steel surface and a diamond-turned 
aluminium alloy surface ; the surface ridges are 
quite shallow. 

The load-carrying area of a very fine surface 





is often much smaller than it is thought to be. 
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of a lathe carriage on the bed, of the table on 
the bed of a planing machine, or of two spur or 
bevel gears make much better contact with 
each other and wear much less if the direction 
of movement is parallel to the action of machin- 
ing. The table on a planer bed, planed bevel 
gears, shaped spur gears, and ‘so on, slide on 
each other in this way, while the turned or 
ground journal of a spindle and its fine bored 
bearing, slide on each other on the helical feed 
curves. The pen records from a ground cast 
iron surface (Fig. 7) show the great differences 
in the results obtained if the surfaces are investi- 
gated across and long the feed, differences of 
50 per cent. in roughness being observed. 
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T, turn; C, cut; M, mill; B, broach ; G, grind ; P, polish ; L, lap. 
Fic. 11—Application of Proposed New Symbols to Main Spindle for Pump Drive 


This is best shown by making frequency curves 
(Fig. 10) of the form factor F,=h,/hmax. The 
investigation of over 300 specimens, represent- 
ing the best British practice, with surfaces pro- 
duced by grinding, fine turning, lapping, and 
honing, showed that the average is approxis 
mately 60 per cent. Bearings and journals, how- 
ever, with high unit pressure should have at 
least 70 per cent. load-carrying area. Often it 
is easier to fine-finish the external diameter of 
cylindrical shafts than the internal diameter of 
the corresponding bores. Surfaces with more 
than 80 per cent. bearing area can, however, 
be produced by honing, lapping, and the super- 
finishing processes carried out on special 
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The fact that the form factors can only be 
found by using the planimeter, which gives 
arithmetical means, was one of the main reasons 
why the British Standards Committee accepted 
the average deviation of the pen record, haye and 
not the root mean square value of the deviation 
hems: In reality, there is very little difference 
between the numerical values of the two units, 
but the ability to calibrate the readings of the 
surface meter by such a simple means as the 
planimeter is essential. 

The results of investigations on surface finish 
carried out in the United States since 1932 and 
in Great Britain since 1939 are now available 
to the designer in the form of standards. These 
standards, drawn up during recent months by 
a British Standards Institution Committee on 
surface finish, are graded in the following classes 
of fineness, each increase being in the ratio of 
2/1 :-— 


} tol 1-1 to 2 2-1 to 4 4-lto 8 
8-ltol6. 16: to 32, 32-10 63 63-1 to 125 
"126 to 250 251 pe 500 501 to 1000 1001 to 2000 


Surfaces above ios micro-inches are not 
measured with fine measuring instruments, as a 
value of 126 micro-inches represents fairly 
rough surfaces, while really rough surfaces, 
which can be estimated satisfactorily by appear- 
ance and touch, begin from 250 micro-inches. 

The British Standards Committee proposes 
that the maximum permissible roughness of 
each class should be inscribed on drawings at 
the base of a triangle whose vertex points to 
the surface concerned while the first letter of 
the machining operation—T for turned, G for 
ground, L for lapped, &c.—should be inscribed 
inside the triangle. These additions do not 
overload the drawings ; in fact, the customary 
dimensions with their upper and lower limits 
take up much more space ; an example is given 
in Fig. 11. 

(To be continued) 








Post-War Civil Aviation 





An Independent Committee on the Future of 
Civil Aviation was formed in September, 1942, 
with Captain A. G. Lamplugh as Chairman and 
Mr. P. G. Masefield as Honorary Secretary. 
None of the members of the Committee is 
actively engaged in air transport, although all 
have been in close contact with British aviation 
for a number of years. The Committee has 
received evidence and advice on various aspects 
of civil aviation from both official and unofficial 
sources, and on Friday of last week it published 
its first report. 

One of the principal views expressed in the 
report is that British civil air lines may be com- 
pelled to use American aircraft for some years 
after the war unless the Government takes 
action immediately for the design and produc- 
tion of up-to-date passenger and freight planes 
which are extremely valuable in war and essen- 
tialin peace. The United States, which is spend- 
ing a very large amount of time, man power, 
and money on research and development, will 
be well placed after the war to supply the world’s 
air routes with quality aircraft. The need for 
British aircraft firms to concentrate at present 
on the production of war planes is acknowledged, 
but the Committee urges that no time should be 
lost in diverting a small part of our energies to 
civil design so that the Empire air routes may 
be maintained without loss of prestige. As a 
beginning it is suggested that since air trans- 
port must play a large part in the Pacific war 
area, work should be started at once on trans- 
port planes for use by the R.A.F. 

The Committee recommends that an early 
understanding should be reached between the 
British Empire and the United States, or, 

‘alternatively, an Empire declaration of air 
policy should be made in order to give a lead 
to the world. It urges that there should be the 
fullest co-operation with the Dominions with a 
view to their acquiring rights and obligations 
over the routes in which they are especially 
interested. Air transport should be removed 
from the control of the Air Ministry. If this 


Transport Command, it should be effected 
as soon as possible after the war. Meanwhile, 
effective control should be exercised by a 
Civil Air Council, co-equal with the present 
Military Air Council. Ultimately air transport 
should be developed by private enterprise along 
lines similar to the mercantile marine. It 
should be subject only to sufficient Government 
control to ensure efficiency, safety, and the 
maintenance of international relations. A 
Ministry of Civil Aviation should be set up after 
the war, with a Minister of Cabinet rank. 

The Committee believes that State provision 
will be necessary to maintain airports and 
systems of navigational control on all routes, 
but subsidies should not be necessary, provided 
international agreement is reached to prevent 
cut-throat competition, the services are operated 
at economic speeds, and proper remuneration is 
paid for the carriage of mails, passengers, and 
freight. On the problem of constructing British 
aircraft suitable for the post-war routes, the 
Committee advises the formation of a research 
establishment where the latest information may 
be freely available to constructors of aircraft, 
engines, and other equipment, and to aircraft 
operators. Schemes for the training of personnel 
in all branches of civil aviation should be pre- 
pared and facilities provided. In the actual 
development of the aircraft the fullest possible 
freedom should be given to the aircraft industry 
in matters of design so that the greatest benefit 
may be derived from their wealth of experience, 
knowledge, and enterprise. 





A few days after the publication of the report, 
of which the above is a summary, a statement 
was issued on the same subject by the Joint 
Air Transport Committee of the Association of 
British Chambers of Commerce, the Federation 
of British Industries, and the London Chamber 
of Commerce. This Joint Committee has since 
the commencement of this year been examining 
the current and prospective position of British 
air transport, and has received the fullest 
information both from the appropriate natienal 
organisations and from a number of gentlemen 
qualified to speak on these questions. It regrets 
to report that it is most profoundly exercised 
by the situation which is revealed. Various 
discussions have taken place between Ministers 
and representatives of the Committee, but in 
spite of the appreciation of the importance of 
this matter by individual Ministers, the Com- 
mittee regrets that it finds in Government 
policy no adequate appreciation of the unhappy 
results which may flow from a continuation of 
the present situation, where British air transport 
represents a very small percentage of that of the 
United States of America. 

It is obvious that, immediately after the war, 
there will be a great demand for air transport 
services throughout the world. If the British 
Empire has not the aircraft and the crews with 
experience to undertake these services, it is 
clear that they will need to be operated prin- 
cipally by the United States of America. If 
this in fact occurs, it will be quite unfair to 
suggest that the United States has taken more 
than its fair share of international air transport, 
for our unenviable position will be primarily 

due to the failure ‘of the British Empire to look 
squarely at this issue in 1942 and 1943. It will 


British Empire has played an outstanding part 
in the war in the air. It would be no contri- 


understanding if, after the war, the British 


war in the air were being mocked by crippled 


world. 


prevent this calamitous situation arising. The 


British Empire policy for air transport, both for 
the remainder of the war and for the peace, be 
agreed as a first step and at once. With 
Imperial agreement, negotiations should imme- 


Committee considers it imperative that a|in applying pho 
of particular wire ems. 


to establish w! 
bureau containing, as far as possible, full particulars 
of the activities of all members and, in suitable 


America with a view to reaching agreement | Organising Secre 


Empire and United States of America. Thego 
would exclude both the internal services within 
and between countries under the British and 
American flags respectively, for there exists a 
clear right for all the territories under ono flag 
to lirik themselves together by air without let 
or hindrance by other Powers. The aim of 
these negotiations should be to establish tho 
principle that the international air services of 
the United States and the British Empire should 
be based on parity in terms of a mutually 
acceptable yardstick. When this preliminary 
agreement has been reached, discussions should 
take place with Russia and China and then the 
remainder of the United Nations to decide 
what quantitative relation this parity should 
bear to the air transport services of other 
countries. It must, however, be emphasised 
that, although an agreed international structure 
is most desirable, our future will depend, as 
always, on our own enterprise and resolution. 
On the operational side, air transport is 
clearly becoming increasingly important to tho 
war effort, and the Joint Committee accordingly 
congratulates the Government on its decision 
to establish the Air Transport Command for 
this purpose. The Committee trusts that this 
Command will be generously furnished with 
transport types of aircraft. In the first instance, 
these may need to be American, but it is 
important that new and modern types of British 
transport aircraft should be put in hand forth- 
with, and it is suggested that this can now be 
done without detriment to our air offensive. 
The Committee also emphasises the importance 
of developing the British Overseas Airways 
Corporation, so that with an increased degree 
of autonomy its prestige may be restored and 
it may play a distinguished part in the air 
transport services of the Empire. 
In regard to the post-war position, the Joint 
Committee is further considering the problems 
involved, but already it is satisfied beyond all 
doubt that for a vigorous and progressive air 
transport system it will be necessary to rely, 


not on one only, but on a number of separate 
organisations under the British flag, in which 


private enterprise must play its proper part. 
It is inconceivable that the outstanding successes 


of our mercantile marine could have been 


achieved through the medium of one State- 
owned, State-controlled steamship organisation. 
There is no justification for thinking that sea 
transport and air transport differ in this matter 
of fundamental organisation. 

The association of the Air Ministry with civil 


air transport has been neither happy nor 
successful, and it is vital that as soon as prac- 
ticable after the war the responsibilities of 
Government as regards air transport should be 
in the hands of a non-military Ministry. 


Strong, efficient air transport services are 


essential to permit the British Empire to play 
its full ‘and proper réle both in the military 
effort of the war and in the stable organisation 
of the peace. Action is imperative now. 








Tue ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY. 


—Within recent years there has been a very marked 
increase in the use of photography as a scientific 
instrument in applied science and industry. It is 
felt that the majority of workers in these fields are 
working quite independently of others similarly 


and that a new organisation catering for 


be conceded by all the United Nations that the their special photographic requirements would be 

of considerable value. An Association for Scientific 

Photography has accordingly been formed, member- 

bution to international good fellowship and | ship of which is open to any person actively e aged 
or interested in the use of kinematography oe plane 


peoples found that, through the lack of a clear graphy as @ — re Commitee 
= : : : of the Association consists of Professor 
and timely policy, their supreme efforts in the Bogue (CI ), 8. Boyle, Miss K. C. Clark, 
rethice . ? G. A. Jones, E. H. 
opportunity in the air transport services of the} q° p’ Reyersbach, G. H. Sewell, and R. Me. 
‘ ” , Weston (Organising Secretary 
The Joint Air Transport Committee appeals Association is not only to promote interest in the use 
to Parliament, and through it to the nation, to|of photography in all branches of science, tech- 
nology, and medicine, but also to assist its members 


Le Mon, Dr. H. Ig 
)» The aim of = 


aphic methods to the solution 
The Association proposes 
at might be termed an information 


cases, the existence and whereabouts of specialised 
and equipment. The 
y’s address is ‘*‘ Houndwood,” 








is not practicable at present because of the 
war and the constitution ofthe R.A.F. Air 


upon the international air services of the British ' Farley, Salisbury, 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Overseas Construction Work 

In spite of the far-reaching character of the 

World War, construction entirely apart from war 
projects goes vn in many parts of the world. As 
might be expected, this is particularly noticeable in 
South American countries, which are affected by 
war conditions to a much lesser degree than 
European and Eastern countries. In Argentina a 
gum of 6,747,577 dollars has been appropriated by 
the National Road Board for several important 
rojects, says The Foreign Commerce Weekly, 

the official publication of the United States Depart- 
ment of Commerce. It is intended to join the town- 
ships of Salado and Las Flores, in the Province of 
Buenos Aires, by a concrete highway. Wire fences 
are to be built along the route and the expenditure 
includes the provision of a bridge over a stream. 
Transport communications are also being under- 
taken in the Cordoba and Mendoza provinces, and 
improvements are to be carried out over other 
highways in other districts. In Buenos Aires there 
has been considerable building activity and in the 
latter part of iast year the building permits granted 
totalled in value 19,750,280 pesos. In Montevideo, 
Uruguay, there has been extensive building and a 
community of more than a thousand low-rent 
modern dwellings have been erected on the outskirts 
of the city. The houses are constructed of cement. 
In Peru, in 1942, construction work was chiefly 
concentrated on the three main highways linking 
the Peruvian coastal and Amazonian regions. In 


* one case the construction will include a 700 m. span 


over the Aguatia River. Other constructional work 
included p on the Las Palmas aviation 
school, @ military school near Lima, and the works 
of the Lima Electric Power Company. The Govern- 
ment’s attention, however, was concentrated on 
improving the water and sewage systems. In 
Canada the building construction in 1942 showed a 
decrease of 40-3 per cent. compared with the pre- 
vious year. Restrictions which were imposed to 
discourage building activity, other than wartime 
projects, a scarcity of labour, and material, were the 
principal factors. There was a particularly sharp 
decline in the erection of apartment buildings. 


The Pig Iron Market 

On the whole, the pig iron supply position 
in Great Britain is satisfactory. Great efforts are 
being made to maintain regular supplies of raw 
materials, and these have been more successful than 
was at one time expected. It is disappointing that 
larger quantities of high-grade foreign ores cannot 
be imported, but these have to be restricted to 
limited quantities- until the shipping position 
becomes less stringent. Nothing further has been 
heard of the supplies of high-grade North African 
ore, which was stated some time ago to be placed 
at the disposal of this country. The industry has 
had to rely largely upon the native ironstone and 
scrap, but increased production and careful distri- 
bution have avoided any serious difficulty. The 
production of blast-furnace coke has been kept at a 
high level and supplies have reached the furnaces 
in adequate quantities and with regularity. Natur- 
ally, while the demand for steel material is main- 
tained at such a high level a large number of the 
British blast-furnaces have to be kept employed 
upon the production of basic iron, but the output 
has been sufficient to meet consumers’ requirements. 
There has been an ample output of high-phosphoric 
iron for a long time, and this is being used for many 
purposes for which formerly higher-class pig iron 
would have been required. The heavy engineering 
foundries now use considerable quantities for 
mixing purposes, whilst the improved position of 
the light castings foundries, many of which have 
found some employment in the national effort, have 
had a marked effect upon the demand. Little 
improvement is noticeable in the supply position 
of hematite iron, and it is necessary for the Control 
carefully to supervise the distribution, and parcels 
of this iron are not released excepting for purposes 
for which no other pig iron is suitable. The demand 
for all kinds of pig iron which can be used as substi- 
tutes for hematite is active. Care has to be taken 
in the distribution of refined iron and low-phosphoric 
pig iron, as both of these are used to an increased 
degree in lieu of hematite. The production of ferro- 
manganese has been adjusted to the demand and 
consumers are obtaining their requirements without 
difficulty. Forge pig iron is meeting with a steady 
demand and production is sufficient to fill con- 
sumers’ requirements. 


The Midlands and South Wales 
The iron and steel works in the Midlands 
are ing production to the utmost. In spite of 
the considerable increase in the demand which has 
been noticeable during this year, the tendency is 


Export quotations are f.o.b. steamer. 


still for consumers to press for larger deliveries of 
finished steel. Any change in the supply position, 
such as temporarily tighter conditions in some 
departments, is principally a matter of distribution 
and may often be traced to slight transport delays. 
On the whole, however, supplies are maintained 
deliveries are regular, consumers engaged on 
war work are getting all the material they require. 
The Control has ably handled, and is handling, the 
distribution and consumers have no complaints. 
There is, of course, no surplus of iron and steel to 
allocate to ordinary commercial or domestic 
purposes when the war demands have been met. 
The volume of business in plates is fully maintained 
and big quantities of heavy plates are passing into 
consumption. Locomotive builders, tank and boiler- 
makers are taking considerable tonnages, but the 
largest consumers are the shipyards, and the demand 
from this quarter is insatiable and likely to remain 
so for an indefinite period. The volume of business 
passing in structural steel has become one of the most 
noticeable features of the market, but it is largely 
centred on the lighter sections. The demand for the 
heavier joists and sections has declined during the 
past few weeks ; but, on the other hand, it has been 
fully maintained for the lighter. Sheet makers, one 
andall, are well employed and are reluctant to commit 
themselves to further deliveries for the current 
period. The iron and steel makers in South Wales 
are being continually pressed to increase outputs 
and a high rate of production has been achieved. 
Consumers engaged upon essential work are receiving 
full supplies. The heavy demand for semis is taxing 
the resources of the works, and although the tin- 
plate trade is quiet, the full allocations of steel are 
being taken up. Recently the amount of business 
passing in tinplates has been less than the pro- 
duction. The home demand has been quiet and the 
amount of export busin tr ted has been 
negligible. Some of the tinplate makers are rolling 
for stock in order to keep their works employed. 
The sheet industry is operating at capacity, and 
fresh orders cannot be accepted for delivery before 
well into the third delivery period. Recently, how- 
ever, the pressure of the demand has eased, but this 
is generally regarded as a temporary phase. 


Scotland and the North 


A huge volume of business is in the hands 
of the Scottish iron and steel works, all of which is 
required for war purposes and the greater part of 
which comes under the description of high-priority 
material. The rolling works are fully engaged and 
are hard pressed to maintain regular deliveries. 
The plants producing plates are operating under 
particularly heavy pressure, as this material is 
required in large tonnages by shipyards, tank 
makers, locomotive builders, and heavy engineers. 
There is also an undiminished demand for alloy 
steel, although, as a result of the number of works 
which have been put on to the manufacture of this 
material, the situation seems slightly easier. An 
active business is passing in structural steel and the 
works turning out light sections are experiencing a 
strong request. The demand for the heavier classes 
of structural steel is quieter and appears to be 
growing less in proportion to the call for the lighter 
sorts. The railways are large consumers of steel, 
but the producing works have been able fully to 
meet their requirements. Busy conditions also rule 
in the colliery steel department and the full pro- 
duction of arches, roofing bars, &c., is quickly taken 
up. All the tube works in Scotland are busy and 
there are heavy Government requirements of water 
tubes and high-pressure tubes, and the Government 
is also taking large tonnages of other sorts. The 
strong request. for alloy steels in the Lancashire 
market shows no signs of declining, and relatively 
large tonnages are passing into consumption. Some- 
what tight conditions have ruled in this department 
for some time, but an expansion in output and the 
measures taken to economise in the use of the 
material have resulted in somewhat easier conditions 
developing. Steel bars are in active request. There 
is @ pressing request for bright steel bars and the 
demand for steel bars, 3in. and up, is absorbing the 
production. Sheets are being taken up by Service 
Departments in considerable quantities, and the 
sheet industry is assured of full employment for a 
long time. A large tonnage of plates is ing into 
consumption, both heavy and light descriptions 
being required. The Lancashire wire mills are fully 
employed. The steel works on the North-West 
Coast are operating at capacity almost entirely upon 
work for the war industries. 


The North-East Coast and Yorkshire 


Satisfaction is felt at the way in which 
production on the North-East Coast is maintained. 











Managements are pressed constantly to keep their 


Unless otherwise specified home trade quotations are delivered f.o.t. 


full outputs, and continual efforts are being made 
to increase the ly high output. Great interest 
has been taken lately in the semi-finished steel 
position. Whilst the home production is main- 
tained at a high rate, it does not suffice to meet the 


and | demands of the re-rolling industry plus the steel 


works’ requirements, which are fully occupied on 
important work. The gap has to be made good by 
withdrawals from stocks of imported semis, and 
considerable inroads have been made upon these 
during the last few months. No official announce- 
ment has been made, but there is a general impression 
that the Combined Steel Board will allocate suffi- 
cient semis to Great Britain to replenish the stocks, 
and for this reason there was general relief when the 
coal strike in the United States was avoided. A 
much more confident feeling is now apparent 
amongst consumers than was the case a short time 
ago, when it was feared that some stringency might 
develop in the semis position. For some time past, 
however, re-rollers have been using defectives, shell 
discard steel, and any other suitable material they 
could utilise, with no unsatisfactory results. 
Generally speaking, the position at the i 
works has not altered for several weeks. The 
insistent demand for plates is pressing heavily upon 
the producing works and large tonnages are being 
absorbed by the shipyards. The demand from tank 
makers seems somewhat less urgent, but there is a 
steady call for plates from the locomotive builders 
and heavy engineers. The alloy steel position seems 
to have improved slightly, although the demand 
immediately absorbs the whole production. Struc- 
tural steel is in active demand, especially the lighter 
sizes. The producing works are operating under 
heavy pressure and most of them ap to have 
their output booked up until the end of September. 
There is a brisk call for colliery and railway steel. 
The Yorkshire steel industry is fully employed upon 
war work and the production of basic steel would 
appear to have reached its upper limit. The pro- 
duction of acid carbon steel is at a high rate and 
most of the works are operating at full capacity, 
but some of the plants which have been employed 
on the production of acid carbon steel have now been 
turned over to the production of alloy steel. There 
is a strong demand for the latter from the armaments 
and munitions makers. The demand for plates is 
fully maintained, and, in addition to the shipyards, 
considerable quantities are now being used in the 
manufacture of austerity locomotives. 
amounts of armourplate are also being produced. 


Iron and Steel Scrap 


Large quantities of scrap are passing into 
consumption at the steel works, but more suitable 
material could be used than is coming forward. 
The steel works’ requirements are still for heavy 
steel melting scrap. Although, generally speaking, 
consumers are not showing much interest in the 
lighter inferior description, supplies of which are 
ample, the consumption has shown a tendency to 
increase of late. Good heavy mild steel scrap, cut 
to furnace and foundry sizes, is in active demand, 
and the volume of inquiry is tending to increase, but 
supplies show little indication of expanding. There 
is also an active request for bundled steel scrap and 
hydraulically compressed steel shearings, and the 
parcels coming forward are quickly picked up for 
immediate consumption. Irregular conditions rule 
in mild steel turnings. Good heavy turnings find 
a ready market, but comparatively little business 
has passed in the lighter descriptons, which are 
accumulating to an uncomfortable degree. The 
basic steel furnaces are taking up good tonnages of 
wrought iron and steel scrap. Heavy material is 
in active request, but in this department, as in some 
others, the lighter kinds are not easily disposed of. 
The supply of the lighter sorts is considerably in 
excess of consumers’ needs, and stocks in merchants’ 
yards are increasing. For some time past there has 
been only a moderate demand for compressed basic 
bundles, but more interest in this material has been 
noticeable of late. The demand for alloy quality 
scrap is lethargic, but is becoming more active in 
straight carbon steels. Straight nickel scrap has a 
fairly good market, but consumers are inclined to 
scrutinise parcels of alloy steel scrap because of 
elements which are now more largely used than 
formerly. Some of the works have considerable 
stocks of alloy scrap arising from their own output 
and are careful in buying material from other 
sources. The ironfoundries are taking up good 
quantities of cast iron scrap and on the whole are 
obtaining satisfactory deliveries. Some stringency, 
however, is apparent in supplies of the heavier 
grades. The supply of light cast iron scrap is some- 
what tight ; but, on the other hand, consumers are 
not showing a great deal of interest in this 





description. 
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Notes and 





Rail and Road 


Tue Ataska Hichway.—Plans are afoot for the 
construction of at least thirty-five major bridges, 
most of them of steel construction, which are to 
be built along the Alaska Highway. Some will be 
several hundred feet in length. 


Peat CoKkEeE aS Propvucer FvurrL.—Denmark, 
faced with a shortage of petrol, has been experi- 
menting with gas producers for vehicles operating 
on peat'coke. Their running is stated to be cheaper 
than those operating on wood gas; in addition, the 
producers are much lighter in weight, require shorter 
pipes, and do not demand such care in the main- 
tenance of the fire beds. Experiments have shown 
that gas from peat coke has 85 per cent. of the 
efficiency of petrol. 


War anp Ratiway AccipENTs.—The Canadian 
Board of rt Commissioners has reported to 
the Dominion Parliament that there were 1985 
railway accidents in the Dominion during 1942, 
resulting in the deaths of 450 persons and in injuries 
to 2665. Compared with 1941, the number of 
accidents increased by 36, the number of persons 
killed by 31, and of those injured by 119. The 
number of accidents which took place at highway 
crossings was 341 (compared with 380 in 1941), of 
which 197 occurred during daylight and 144 at 

ight (com with 135 in 1941), and injuries 
to 478 (525 in 1941). In 111 cases the accidents 
were caused by vehicles running into the sides of 
trains. 


ConcrETE SLEEPER Btocxs.—To meet the 
demand for sleepers for new and extended sidings, 
a simple concrete block is now being produced by 
the L.M.S. Railway in Scotland. This new type of 
sleeper block is used in situations where the traffic 
moves slowly ; for example, in factories and sidings, 
and has proved to be quite serviceable. The blocks 
consist of plain unreinforced concrete, measuring 
23in. by 13m. by 5}in. They are moulded im sets 
of six. While the concrete is still soft the chairs 
are placed in position and the spikes are pressed 
through the chair holes into the concrete. By this 
means the chairs are firmly fixed and after a few 
days the concrete sleeper blocks are ready for use. 
The moulds are taken away after about twelve 
hours. To maintain the gauge, second-hand wooden 

are used between every two pairs of concrete 
blocks and in very lightly worked sidings between 
every three pairs of blocks. Wooden sleepers are 
used at the rail joints. 


A Fringe Recorp From Ruopesia.—Mr. F. T. 
Stuart Chandler, O.B.E., has retired, after eighteen 
years of service, from the post of Chief Road Engi- 
neer to the Government. When he took up his 
appointment in 1925 there was not a single road 
bridge or culvert in Southern Rhodesia. To-day, 
there are 13 high-level bridges, 366 low-level 
bridges, the capital cost being met from a fund 
bequeathed by the late Mr. Alfred Beit and 
administered by the Beit Railway Trust, and 5742 


culverts. In 1925 practically all roads were mere | .jndge from sewage farms and other similar centres 
tracks wandering through bush. Since then 3000! has received the attention already of experts in 
miles have been realigned, some 2500 miles gravelled camouflage. 
and drained, and 2123 miles laid with tarmac] .-heme in which 30,000 tons of the sludge was used 
All main roads are now classed as “‘all-|+. obliterate the reflection from the light-coloured 
To-day there are good roads to Beit | .oij that was exposed during construction operations. 
bridge, on the South African border, giving access | Later, because of its fertilising value, the sludge is 
to the Victoria Falls, vid Chirundu bridge to|  xnected to serve as a good base for quick growth of 
Northern Rhodesia, and to Nyasaland. The Roads grass. 


strips. 
weather.” 


Department has also constructed parade grounds for 
the military and aerodromes and runways for the 
R.A.F., stabilising the surface with cement—a com- 
paratively new ineering practice. Generally 


Mr. Chandler, has transformed the face of the 


country and made possible the present excellent |, 2 table later, but those wishing to attend the 
Conference are advised to make their arrangements 
for accommodation as soon as possible. 
munications should be addressed to the general 
secretary, Miss E. M. R. Ditmas, Aslib, 31, 
Museum Street, London, W.C.1. 


transportation service. 


Air and Water 


Karina Dam.—Among post-war development 
plans being investigated by the Southern Rhodesian 


Government is a scheme for building a dam in the] claimed to be the longest so far constructed in the 
Kariba Gorge for a hydro-electric plant to provide} world, has recently been completed in Northern 
a Sweden, immediately below the Arctic Circle. It 
belo 
liminary investigations on behalf of the Govern- | intended for the transport of ore from remote inland 
ment, states that although the Kariba Gorge scheme | mines to the company’s smelting works. ‘ 
would cost only a fraction of the 14 million pounds | length of 60 miles and 4 transport capacity of 
in | 9000 tons. The line is equipped with eight loading 
the United States, the Kariba dam would make/| stations and two unloading stations, and no less 
the Colorado look like a fishpond. The Kariba | than 1600 cars will be in operation on the line when 
Gorge scheme involves damming the Zambesi, the | working at full capacity. The ropeway has been 

built by A/B N 


cheap power over a large area of the Colony. The 
engineer, Mr. J. L. 8. Jeffares, who has made pre- 


involved in building the famous Colorado dam in 


minimum flow of which is thrice that of the Colorado, 


ciation of Special Libraries and Information 
Bureaux will hold its eighteenth annual Cantonese 
speakin Departm , at the Rooms of the Royal Society, Burlington 

aed an Teena regen mami eo House, Piccadilly, W.1, on September 18th and 


Memoranda 


Zambesi is about twice that of the Colorado. The 
result would be an enormous of water at low 
cost and the irrigation of 100,000 acres of land would 
take only a small quantity of the total volume of 
water available. 


THe St. Lawrence Seaway Prosect.—Three 
identical Bills to provide for an immediate under- 
taking by the United States of St. Lawrence seaway 
and power project works allocated to it by the joint 
agreement with Canada have been introduced in 
the U.S. House of Representatives. As a pre- 
liminary the Bills would approve the agreement and 
empower the President to fulfil the undertakings 
therein. 

Canats v. Rattways.—Railway interests in the 
U.S.A. are protesting that Army engineers are 
using their position to promote propaganda in 
favour of canal construction after the war. It is 
urged that they aim at “ providing many miles of 
channels in which the barges of alleged ‘ private’ 
enterprise can get its transportation at the taxpayers’ 
expense.” From the same source it is reported 
that there are 215,000,000 dollars’ worth of such 
projects now on the books. Perhaps the biggest 
of these projects is the Florida Barge Canal, for 
which a proposed appropriation of 44,000,000 dollars 
has been mentioned. Waterborne traffic on rivers, 
canals, and connecting channels during 1941 
totalled 427,223,000 tons, as compared with 
128,000,000 tons during 1918. 


Miscellanea 


THe Royat InstrroTe or CHeEmistry.—His 
Majesty the King has been pleased to command 
that the Institute of Chemistry shall henceforth be 
known as “ The Royal Institute of Chemistry of 
Great Britain and Ireland.” 
CANADA AND THE ScrRaP PROBLEM.—A Govern- 
ment-owned concern, known as Wartime Salvage, 
Ltd., has been authorised to act as an agent of the 
Canadian Munitions Department in respect of 
acquisition, storage, processing, transportation, and 
disposal of steel scrap and other scrap metals. 
MoLyBDENUM IN CanaDA.—An important molyb- 
denum discovery has been reported from Canada. 
The new ore body was found only 1500ft. from a 
location where extensive unsuccessful development 


deposit is at least 400ft. long and 200ft. in vertical 
thickness. 

Inpran LeEap-z1nc Deposirs.—The Geological 
Survey of India is engaged on the study of the 
possibilities of lead-zinc deposits in Udaipur, which 
have been worked for over a century, but never 
adequately. They may yet help to build up India’s 
stocks of lead and zinc, which have been diminishing 
since the occupation of Burma by the Japanese. 


SLUDGE AND CAMOUFLAGE.—The use of dried 


Now comes news of an American 


Astrs ANNUAL CONFERENCE.—The  Asso- 


19th. Further particulars of the programme will 


Com- 


Tue Wortp’s Lonerest Rorzeway.—A ropeway, 
It bas a 


ms Linbanor, and the con- 


Thursday, June 10th.—Inst. of Mechanical E 


Friday, June 25th.—Inst. of Mechanical E 





in spite of the fact that the job had to be carrieg 
out under extraordinarily severe weather conditiong 
during short Arctic winter days and in forest’areas 
with limited transport facilities. 

Atumintum For Spary.—The Spanish Govern. 
ment is reported to have authorised a commercial 
company to proceed with the erection of an alumi. 
nium plant, with an annual capacity of 2000 tons 
of the metal. Permission to extend the plant further 
will be conditional on the company’s success or 
otherwise in the utilisation of Spanish bauxite or 
other aluminiferous raw materials, 


Mica PRODUCTION IN CzYLON.—A representative 
of the Ministry of Supply, accompanied by a Ceylon 
Government mineralogist, recently completed 4 
500-mile tour of the principal mica mines in the 
island, to discuss with operators the possibility of 
increasing output and giving advice on improving 
quality and grading. It was agreed that some mines 
were producing mica equal to the best in the world. 
When local labour had been trained to trim and 
grade the mica, Ceylon should rank among the most 
important mica-producing countries. 

THE UNIversity or British CoLUMBIA.—One 
of the most ambitious post-war schemes under 
discussion in Canada relates to the University of 
British Columbia. The scheme is to be included in 
the Government post-war rehabilitation plan to the 
amount of 3,500,000 dollars, if pestis 4 for con- 
struction and extension of the university buildings 
and lands, recently submitted by the Board of 
Directors, at the request of the Department of 
Public Works, at Victoria, are acted upon. The 
proposals cover provisions for more intensive 
teaching of science, engineering, economics, and 
agriculture. 


Personal and Business 


Mr. J. H. Russet has been appointed works 
director of Hall and Pickles, Ltd. 

Mr. T. H. Carr has been appointed city electrical 
engineer and manager at Bradford. - 

Tue Hon. W. L. Runciman has been elected a 
director of the Consett Iron Company, Ltd. 
Messrs. STRAIN AND ROBERTSON, of Glasgow, 
inform us that they have taken into partnership 
Mr. James Jamieson, B.Sc., Ph.D. 

Mr. G. D. Preston, Senior Scientific Officer at 
the National Physical Laboratory, has been 
appointed to the Harris Chair of Physics in the 
University College of Dundee. 

Mr. A. G. CLAUSEN, who was for many years 


associated with the late Mr. illiams, i - 
work was done during the First World War. The ee a . Me. Tal ER _— 
61, Carlton Hill, N.W.8, specialising in refrigeration 
and its applications in abattoir and by-product 
work, and in the equipment of.food factories. 


in practice as a consulting engineer at 





Forthcoming Engagements 





Seoretaries of Inetituti Societies, dc., desirous of 





having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office en, or 
before, the morning of the Monday ef the week preceding 
phe mestings. 
the meeting is to be held should be clearly stated, 


In all cases the TIME and PLACE at which 


Institution of Locomotivé Engineers 





Storey’s Gate, Westminster, S.W.1l. “ Develop. 
ment of the Locomotive Poppet Valve Gear in 


America,” G. W. Alcock. 5.30 p.m. 
Institution of Mechanical Engineers 
Saturday, June 5th—N. Western Brancu : Engineers’ 
Club, Albert Square, Manchester. ‘“‘ Works Organi- 


sation and Control,” L. C. Row. 2.30 p.m. 
Institution of Production Engineers 


Saturday, May 29th.—NortincHam Secriom: Victoria 


Station Hotel, Nottingham. ‘‘ The Manufacture of 
Gold and Silverware,” 8. A. Hall. 3.30p.m. 


Keighley Association of Engineers 


To-day, May 28th.—Victoria Hotel, Keighley. Annual 


general meeting. 7.30 p.m. 
Manchester Association of Engineers 


to the Boliden Mining Company, and is| 7, dq, May 28th.—College of Technology, Manchester. 
“oO ial Air Eh atey Page. 


t,” Sir F. 





7 p.m. rn 
Newcomen Society 


Thursday, June 17th.—Visit to the Kodak Museum of 


Photography and to the Whitefriars Glass Works. 
Royal Aeronautical Society 

ngineers, 

Storey’s Gate, Westminster, 8.W.1. ‘* Education 

and Training of Aeronautical Engineers,” Sir Roy 








the maximum flow of both rivers being about the | struction work, which was started in June last year, 
The average annual discharge of the|has been completed 44 months ahead of schedule, 


same. 


Fedden. 5.30 p.m. 
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A Seven-Day Journal 


Birthday Honours, 

Tue official list of Birthday Honours bestowed 
by the King was issued on Wednesday, June 
2nd, and contains the following names :— 
Knighthoods are conferred upon Mr. Hugh 
Beaver, Director-General, Ministry of Works ; 
Captain J. P. Black, managing director of the 
Standard Motor Company, Ltd., and Chairman 
of the Joint Aero-Engine Committee ; Mr. 
John Craig, chairman and managing director 
of Colvilles, Ltd.; Mr. Graham Cunningham, 
Controller-General of Munitions Production, 
Ministry of Supply; Captain R. B. Irving, 
R.N.R. (ret.), commodore captain, Cunard 
White Star, Ltd.; Dr. H. Spencer Jones, the 
Astronomer-Royal; Mr. J. M. Kennedy, 
Deputy Chairman of the Electricity Commis- 
sion; Mr. A. McKinstry, deputy chairman and 
managing director of Babcock and Wilcox, 
Ltd.; Mr. C. H. Newton, chief general manager 
of the L.N.E.R.; and Professor G. P. Thomson, 
of the Imperial College of Science and Tech- 
nology. Mr. E. W. Hives becomes a Companion 
of Honour, and the honour of C.B. is conferred 


upon Mr. W. 8. Farren, Director of the Royal | 4 


Aircraft Establishment, Ministry of Aircraft 
Production. The C.B.E, is bestowed upon 
Brigadier-General A. C. Bayley, Chairman, 
Birmingham, Wolverhampton and Stafford 
District of the Engineering and Allied Em- 
ployers’ Federation ; Mr. G. C. Boulter, chief 
engineer officer, Merchant Navy ; Mr. R. Chad- 
wick, chief designer and director, A. V. Roe 
and Co., Ltd.; Mr. F. J, Dixon, Engineer-in- 
Chief, South Staffordshire Waterworks Com- 
pany; Mr. E. 8. Grumell, Chairman, Fuel 
Efficiency Committee ; Dr. H. L. Guy, Chair- 
man of the Gun Design Committee, Scientific 
Advisory Council, and Secretary of the Institu- 
tion of Mechanical Engineers; Mr. J. S&S. 
Hollings, Chairman, Anti-Glare Advisory Com- 
mittee, British Iron and Steel Federation ; Mr. 
H. Main, managing director of the Caledon 
Shipbuilding and Engineering Company, Ltd.; 
Mr. A. J. Palmer, a director of Vickers-Arm- 
strongs, Ltd.; Mr. R. K. Pierson, chief designer, 
Vickers-Armstrongs, Ltd. (Aircraft); Mr. H. 
Pratt, chief engineer officer, Merchant Navy ; 
Mr. A. 8. Quartermaine, chief engineer, G.W.R.; 
Mr. P. J. Ridd, Deputy Engineer-in-Chief, 
G.P.O.; Mr. V. A. M. Robertson, M.C., Engi- 
neer-in-Chief, L.P.T.B.; Mr. C. 8S. Robinson, 
Director-General of Filling Factories, Ministry 
of Supply; and Mr. B. N. Wallis, assistant 
chief designer, Vickers-Armstrongs, Ltd. The 
honour of K.C.B. is awarded to Engineer Vice- 
Admiral F, R. G. Turner, Engineer-in-Chief of 
the Fleet; and Mr. J. 8. Pringle, Director of 
Electrical Engineering at the Admiralty. 


Imperial Chemical Industries 


In the course of his chairman’s speech at the 
annual general meeting of Imperial Chemical 
Industries, Ltd., at Nobel House, Buckingham 
Gate, London, 8.W., on Thursday, May 27th, 
Lord McGowan made reference to the part 
which had been played by his company in 
scientific developments during the war, and 
said that it was ready to adapt its novelties to 
the many uses that would come with victory and 
peace. Lord McGowan went on to say that if 
he could tell of some of the remarkable chemical 
discoveries made available to the United 
Nations by British scientists, in which his own 
company’s personnel had played an important 
part, an interesting story would be unfolded. 
The products of those inventions had, almost in 
all cases, however, been used by the Services, 
for medicinal purposes, in agriculture, and in 
other fields, in order to help to defeat our 
enemies and succour our Allies. He was con- 
vinced that British industry must be prepared 
to invest much more generously than in pre-war 
days in research and development. For years 
past the company had spent considerable sums 
for those purposes, and at the present time it 
was considering a marked post-war expansion 
of its scientific staff, its laboratory accommoda- 
tion, and the necessary experimental engineer- 
ing shops, and other branches connected with 


that important work. Lord McGowan empha- 
sised the truth that whatever measure of inter- 
national co-operation might be achieved in the 
future, no instrument of progress and prosperity 
had been found to equal private enterprise in 
originality, celerity, or accomplishment. The 
industry had therefore to look to its own 
organisation, in order that by discussion and 
consultation its views might be effectively 
presented to the press of argument, out of which 
future detailed policies would emerge. 


British Cast Iron Research Association 

In one of our last week’s Journal notes we 
referred to the formal opening of the British 
Cast Iron Research Association’s new home and 
laboratories in Worcestershire by Lord River- 
dale, of Sheffield, the Chairman of the Advisory 
Council to the Department of Scientific and 
Industrial Research. Others who were present 
included Sir Edward Appleton, the Secretary 
to the Department, and Lord Dudley, the 
Regional Commissioner and a Past-President 
of the Association. In opening the new head- 
uarters, Lord Riverdale said that there was no 
doubt that the new laboratories would assist 
industry to meet problems of both home and 
export industry after the war. The future of 
industry in this country, and, in particular, 
the dependence of industry on research, was 
engaging the attention of the authorities, and 
there was no doubt in their minds of the neces- 
sity of extending our research and the means for 
applying and using science in industry. Lord 
Dudley said that unless we were well forward in 
science beyond what other countries could do, 
we should not live as an industrial nation. 
Scientists had wrought miracles in scientific 
development during the war, and at long last 
had been given a fair chance. There was, he 
concluded, a very great future in that field. 
Sir Edward Appleton assured the Association 
that it had the full support of his Department, 
and he expressed the belief that it would 
markedly extend its research after the war. 
Science, he felt, could be equally well harnessed 
for peace as war. He foreshadowed a great 
forward movement in applying science to 
industrial needs after the war, and no sound 
research project would lack financial support 
from the Government. 


New General Electric Company 
Directors 

Ir is announced by the General Electric 
Company, Ltd., that Mr. Patrick Ashley Cooper, 
Dr. C. C. Garrard, and Mr. G. Chelioti have 
joined the board of the company. Mr. Ashley 
Cooper brings with him a wide business experi- 
ence, for he is Governor of the Hudson Bay 
Company, a Director of the Bank of England, 
Chairman of the Central Mining and Investment 
Board, a member of the London Passenger 
Transport Board, and a director of a number of 
important industrial undertakings. Dr. Charles 
Cornfield Garrard, Ph.D., M.ILE.E., is an 
authority on switch control gear. He was 
educated at Finsbury College, and was for some 
time assistant to Professor Nernst, and was 
with the Nernst Electric Light Company in 
London. Later, he became head of the experi- 
mental department and manager of the instru- 
ment and transformer department of Ferranti, 
Ltd. In 1908 he was appointed manager of 
the switch and controller works of the General 
Electric Company, Ltd., at Witton, of which he 
has ever since been in charge. In 1928 Dr. 
Garrard was also made responsible for the 
company’s transformer works, while in 1942 
he was appointed joint general manager of the 
Witton group of engineering werks. A valued 
member of the Institution of Electrical Engi- 
neers, he has been Chairman of the South 
Midland Centre, and has served on the Council. 
He was awarded the Paris Premium for his 
paper on “ Standardisation ” and his book on 
** Electric Switch and Control Gear ”’ is looked 
upon as a standard treatise. Mr. G. Chelioti 
received his education at Liverpool College, 
and after some experience in lamp making he 





joined the G.E.C. in 1912 as assistant manager 


of Robertson Electric Lamps, Ltd. He occupied 
positions of increasing responsibility, and in 
1936 he was made general manager of the Osram 
lamp and glass factories. He has acted as 
consultant to the M.O. Valve Company, Ltd., 
since its formation in 1922, and last year was 
made a director of the company. He is a 
director of Lamp Caps, Ltd., the Claude General 
Neon Lights, Ltd., and some other of the 
G.E.C, subsidiary and associated companies. 
He is also a Fellow of the Institute of Indus- 
trial Administration, a member of the Works 
Management Association and of its Council, 
and a Member of Council and Vice-Chairman of 
the Confederation of Management Associations. 


British Overseas Airways Corporation 
Library and Museum 

Wiru the object of encouraging members of 

its staff to interest themselves in matters of 

importance to them, both as citizens and as 


employees of an organisation which has ramifica- 


tions throughout the greater part of the Empire 
and in many foreign countries, British Overseas 
Airways Corporation has undertaken the forma- 
tion of an extended lending and reference 
library and a museum for the use of its staff. 
The Corporation’s existing library has a large 
collection of scientific and technical works, 
covering, among others, the fields of engineering, 
aeronautics, meteorology, navigation, and air 
transport. But there are now being carried out 
extensive additions to the list of books covering 
trade and development and social and economic 
progress in the Dominions and Colonial Depend- 
encies all over the world ; and the library also 
subscribes to a service of maps illustrating 
current developments in the world situation. 
Command Papers and reports on such subjects 
as health, employment, international affairs, 
trade and commerce, as well as reports of the 
Committee on National Expenditure, are also 
listed in this extended section of the library. 
A new section is devoted to historical, political, 
and industrial works, which is regarded as being 
of particular importance. In addition to the 
library, a start has been made with the forma- 
tion of a museum, covering the history of com- 
mercial air transport in Great Britain and the 
Empire, which, it is intended, shall be consider- 
ably expanded after the war. It is hoped that 
the library and museum, together with the large 
collection of newspaper and similar cuttings 
accumulated by the Corporation’s Press branch, 
will, after the war, form a centre of information 
and research on air transport, and on those parts 
of the Empire and other countries with which 
Britain will be linked by commercial air routes. 


A Lifeboat Dropped by Parachute 

Tr is stated by the Air Ministry that an air- 
borne lifeboat, which was recently used opera- 
tionally for the first time, carried to safety 
across more than 50 miles of the North Sea the 
crew of a “‘ Halifax ’” bomber, which had come 
down into the sea while returning from Germany. 
The development of the new lifeboat, its method 
of carrying under the fuselage of an aircraft, and 
its dropping by parachute have been worked out 
by the research work of the group, under the 
direction of Captain E. F. Waring, D.F.C.,A.F.C., 
the Deputy Director of Air/Sea Rescue. The 
design adopted is such that when the boat is 
dropped, the parachute opens up and the life- 
boat is floated down to the water at a speed no 
faster than when a man falls from an aircraft 
by parachute. It is claimed that the boat can 
be aimed very accurately, so that it can be 
dropped within a few feet of the dinghy’s occu- 
pants. The lifeboat is equipped with special 
buoyancy tanks, which keep it afloat and make 
it uncapsizable, even in the roughest sea. 
It is powered by two specially converted 
petrol engines, and sufficient petrol to enable 
it to travel a considerable distance with 
a number of persons on board is provided. 
Among the items carried in the boat are full 
changes of clothes, medical supplies, food, and 
pyrotechnics. Other equipment includes a 





portable wireless set, and sails and oars for use 
in case the engines should break down. 
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Delaware 


Aqueduct 


No. XII—{Continued from page 423, May 28th) 


wes in the heading eastward towards 
shaft 18, downtake, was carried forward 
from shaft 19, uptake, without any trouble- 
some interruption, and the heading south- 
ward from shaft 19, downtake, also went 
forward very satisfactorily until it had 
reached a point 2060ft. from the shaft, and 
then the first interruption occurred that 
developed into the most serious setback on 
the job. This trouble started early in the 
last half of May, 1939. Prior to the date 
mentioned, the heading had progressed 
uneventfully and with only occasionally 
inflows of water that ranged from 100 to 630 
gallons per minute, which was effectually 
controlled by the pumps available and 
reduced to small volumes by grouting. The 
rock penetrated, up to then, had been in the 
main hard Manhattan schist that tended to 
break in sizable blocks, due to numerous 
joints, and steel roof support was needed 
generally. Two beds of limestone, one 50ft. 
thick and the other twice as thick, had been 
passed through previously a short way back 
from station 3921+-38, but it was here that 
the heading reached decayed schist that had 
become a coarse-grained sand at the bottom 
of the right-hand quadrant indicating prob- 
able bad ground ahead. Drilling and blast- 
ing were stopped, and steps taken to drive 
a small, timbered drift for exploratory 
purposes. The drift was advanced about 
10ft. when the shifting nature of the ground 
was indicated by the buckling of some ribs 
of the steel roof support, and shortly after- 
wards water began to flow from a joint in the 
hard-rock face on the east or left side of the 
tunnel, the inflow quickly mounting to 750 
gallons per minute, bringing in with it a 
good deal of fine and medium sand. For two 
days that inflow continued, and reached a 
maximum of 1500 gallons per minute, and 
for many weeks thereafter the water came in 
at a rate of 700 gallons per minute. Later 
on it gradually slackened to 300 gallons per 
minute. 


When the tunnellers first struck the 


Remains of Concrete Bulkhead & Filling 
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water was 3ft. deep in the tunnel, and the 
men went to and fro between the heading 
and the bottom of the shaft in row boats. 
Eight pumps, having a total capacity of 
2600 gallons per minute, were promptly 
made available for handling the water, but 
they were greatly hampered by the restricted 


capacity of the discharge pipe already 
installed in the shaft, which limited the rate 
of pumping to a maximum of 1350 gallons 
per minute. As soon as the water was 
lowered to the floor level of the tunnel, a 
concrete bulkhead, 14ft. thick, was con- 
structed 28ft. back from the heading, and 








the space between the bulkhead and the 
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GEOLOGICAL STRUCTURE OF BAD GROUND 


zone of decayed rock and tapped water, it 
«developed a gauge pressure of 195 1b., and 
from forty to fifty carloads of muck were 
swept into the heading, and this happened 
again and again whenever an exploratory 
diamond drill opened up another pocket. 
The initial inrush was controlled after about 





four days of hard work, but by that time the 


heading face was filled in solidly with con- 
crete, which, with grout, was blown in through 
steel pipes, of 2in. and 6in. diameter, that 
were embedded in the bulkhead. Such water 
as came in through the face of the heading 
was transmitted rearward through the bulk- 
head by a steel pipe, 15in. in diameter, and 
four other pipes of 6in. diameter. Diamond 








drilling and grouting was done through 
twelve other 4in. and thirteen 2in. pipes that 
were provided for the purpose. All pipes 
reached from the bulkhead to the face of 
the heading, save some of the 2in. pipes 
which were’used to seal the bulkhead. Those 
pipes were fitted with gauge valves to control 
water and grout. Grouting was begun nine 
days after the original setback, and was 
continued without a stop until seventeen days 
had passed. In that interval 6400 cubic 
yards of grout, in which 15,900 barrels of 
cement had been used, was forced into the 





HEADING IN BAD GROUND OF 191,-FooT TUNNEL 


space between the bulkhead and the heading. 

With that work done, test borings were 
advanced through the bulkhead and the 
grouted area and behind the rock of the face. 
The maximum penetration was approxi- 
mately 215ft., and that drill hole was finished 
on July Ist. The recovered cores indicated 
a decayed zone back of the heading face 
about 60ft. in horizontal thickness, lying 
beyond hard schist, and from there onward 
there was a decayed zone made up of broken 
and jointed limestone from which the drill 
holes offered channels for water to escape at 
a rate of about 200 gallons per minute and 
at pressures of between 150 Ib. and 165 lb. 
per square inch. 

The contractor realised that to advance 
the heading through the bad ground it would 
be necessary to consolidate the broken 
material with grout, and for eight days two 
pumps were used to force grout through 
such of the drill holes as were not in com- 
munication with one another through open- 
ings in the rock. In that time 3100 cubic 
yards of grout was placed, carrying 7820 
barrels of cement, the composition. of the 
grout varying from 7 to 20 gallons of water 
per bag of cement. The grout was applied 
at pressures that reached as much as 900 Ib. 
per square inch, and the grouting was subse- 
quently found to have been effective in its 
penetration, because the decayed material 
and broken limestone back of the decayed 
zone were found to be well cemented. When 
drill holes were opened to allow water to 
escape, the maximum discharge did not 
exceed 550 gallons per minute. The flow 
dropped to an estimated 150 gallons per 
minute by the close of September, 1939. 
But by that time the tunnel drivers were 
at work advancing two small drifts, one at 
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each side, at the bottom of the tunnel section. 
As the drifts were pushed ahead, a concrete 
side wall was placed in each of them, and the 
walls were raised to an elevation slightly 
above the springing line of the prescribed 
section of the tunnel, and a top centre drift 
and wing drifts were slowly advanced and 
braced in a manner that would permit steel 
supporting members for the tunnel roof to 
be assembled and secured. No small part 
of the excavating in the decayed zone was 
handled, with picks and shovels, and, when 
conditions permitted, with pneumatic bull 
points and spades. The penetration of the 
grout, as disclosed later by core borings, 
was found to reach outwards as far as 125ft. 
from the gradient of the tunnel invert, and 
in the decayed zone exposed seams, ranging 
in thickness from that of a sheet of paper 
to 15in., were uncovered solidly filled with 
hard grout. 

The decayed zone was penetrated and the 
driving of the full face of the tunnel section 
was resumed by December 10th, 1939. The 

ge of 152ft. of bad ground had required 
difficult and ceaseless work for more than 





the invert, and, finally, to place the arch 
section. When the kerbs were poured to the 
required elevation, fin. anchor bolts with 
threaded sleeves were set in the fresh con- 
crete for holding the invert forms to the 


given line. Subsequently, the bolts were 
withdrawn from the sleeves. The alignment 
was verified by surveyors before the succeed- 
ing work of placing the tunnel lining was 
started. The forms used resembled those 
often employed in highway construction, and 
constituted the radial joint between the 
invert and the arch; the depth was equal 
to the minimum thickness of the concrete. 
A heavy screed was used to shape the invert 
and was run on the edges of the forms and 
dragged by .a slow-speed tugger ‘hoist. A 
steel bridge, 350ft. long and having a 4 per 
cent. incline, was employed to carry the 
agitators when pouring the invert. The 
bridge travelled on rails placed on the 
kerbs, the rails having previously been used 
during the excavating of the tunnel, and the 
structure was advanced 350ft. each day by 
the same tugger hoist that dragged the 
screed. A short chute, from 3ft. to 4ft. long, 


aa 


STEEL 


64 months. For about 300ft. that section of 
the tunnel southward from shaft 19, down- 
take, has its concrete lining heavily rein- 
forced with steel rings, longitudinal bars, 
and a steel plate interlining, the excavated 
section being enlarged to permit this. The 
procedure in placing the lining in the various 
sections of tunnel work under Contract 306 
has consisted of pouring the invert and then 
placing the concrete afterwards by simul- 
taneously dealing with the side walls and the 
associate arch. The contractor has had a 
single large central concrete-batching plant 
near shafts 18, and the concrete has been 
hauled from there to the points of disposal 
by 6-yard transit-mix lorries. The concrete 
has been dropped through a 10in. drop pipe 
in each shaft used for tunnel driving. Below 
ground the concrete was carried by agitator 
cars which were mounted on the running gears 
of muck cars, the agitators being revolved by 
motors that were connected to power lines 
at the dumping points. Storage-battery 
locomotives hauled the agitator cars. As 
far as practicable, all underground opera- 
tions have been mechanised. 

In the 15ft. tunnels the invert covers an 
are of 84 deg., and in the 19-5ft. tunnel 
sections the invert has an arc of 76 deg. The 
order of doing the work has beén to pour a 
kerb on each side of the invert, next to pour 








ROOF SUPPORT IN BAD GROUND 


was attached to each agitator to direct the 
concrete into the invert for screeding. After 
the bridge moved a given distance ahead, a 
track of 3ft. gauge was laid on the invert. 
Blaw-Knox telescopic, two-hinge steel formes 
were used for the arch section and were made 
up in sections 20ft. long, composed of four 
5ft. panels each. The formes were provided 
with doors to permit inspection, puddling, 
and vibrating of the concrete, which was put 
back of the formes by l-yard placers of the 
Pressweld pneumatic type. the 19-5ft. 
tunnel sections two such placers were used, 
instead of one as in the 15ft. tunnel sections, 
and the two placers were mounted on a 
concrete jumbo. The jumbo was mechanised 
and able to lift a loaded agitator car high 
enough to dump into the hopper above the 
concrete guns and so permit a concrete train 
to pass beneath. The carriage travelled 
under its own power, and the discharge ends 
of the concrete pipes were easily kept at any 
desired position. The forme«moving jumbo 
was equipped with four hydraulic jacks that 
were used to raise or to lower the 20ft. 
sections of arch forme and also ran under its 
own power on a wide-gauge track that was 
extended for each stage of the operations. 
The arch was poured continually during five 
days of a week, and as much as 2532 cubic 
yards of concrete for the arch of a 19-5ft. 





tunnel section was placed during the three 
shifts of a twenty-four-hour day. The 
average daily pour for a maximum weekly 
performance was 2212 cubic yards. The 
invert concrete was finished by working away 
from the source of concrete supply, and in 
placing the concrete for the arch lining, 
operations were reversed, #.e., the advance . 
being toward the shaft from which the con- 
crete was obtained. In all cases the 6in. 
blow pipe discharging concrete behind the 
arch formes was maintained submerged in 
the concrete for 10ft. to 15ft. to promote 
compaction. During curing, arch concrete 
was sprayed with water carried in a tank on 
a truck, a pump furnishing the impulse 
for the spray. A finishing jumbo was used 
where handwork was necessary in filling 
any superficial honeycombing of the con- 
crete. The jumbo was mounted on rubber 
tyres. 

Voids between the concrete lining and the 
enveloping rock were sealed by grouting 





CONCRETE-LINED 15-FooT TUNNEL 


through weep holes and other holes pro- 
vided for that purpose. Low-pressure grout- 
ing was done when the concrete lining had 
been a@ month in place and high-pressure 
grouting was done only when the concrete 
lining was three months old. Low-pressure 
grouting was done at pressures up to a 
maximum of 100 lb. per square inch, 
and high-pressure grouting was done at 
pressures reaching as much as 600lb. per 
square inch, or possibly more, in some 
instances. Generally, special grout pumps 
were used for this purpose. 
(To be continued) 








TimBER IN Piace or STEEL.—The basic principle 
of laminated timber construction now bemg 
extensively adopted in the United States and 
Canada is the combination of lumber, adhesives, 
and other materials to secure a structurally adequate 
product at a low price. It is not the aim to produce 
the most excellent structure that can be made, as 
that would entail a waste of materials, plant, and 
man power. The aim is rather to secure reasonable 
strength by the most economical means. Engineers 
are now making beams of 70ft. span, wood trusses 
200ft. long, and wood arches 200ft. or more in span, 
using glued laminated construction. Colymns can 
be built to take care of combined vertical loads and 
bending stresses and can be provided with corbels 
or enlarged ends. To-day, nearly all laminated con- 
struction utilises either Douglas fir, yellow pine, or 
hemlock. The sizes of lumber used depend largely 
on whether the finished member is to be straight or 
curved. It is not practical to dry lumber for this 
purpose in thicknesses greater than the standard 
2in. commercial plank and this has proved to be the 
most economical thickness. 
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Land Drainage Machinery 


No. Il—(Continued from page 421, May 28th) ‘ 


THe “ BapGEeR ” DitcHiInc MAcHINE 


| ey excavating ditches an improved model 
of the “ Badger”’ ditching machine has 
been produced by Bomford and Evershed, 
Ltd., Salford Priors, Evesham. It is pulled 
by a track-laying tractor, and, as will be 
noted in the engraving, Fig. 8, the bucket is 





a cowl on the front of the bucket which pre- 
vents the loss of loose spoil. 

An adjustable catch enables the bucket to 
be automatically tripped and emptied at any 
required position between the ditch and the 
near side of the machine. The tractor may 
then be reversed, closing the sliding draw-bar 
and returning the bucket to the trench ready 





hoisting rope. The drag rope is coupled to 
the bucket of the “ Teredo” and leads 
straight back to the drum on the machine, 
through the foot of the jib. The “ Teredo” 
scoop is held rigidly on a pair of arms pivoted 
to the top of the jib. The excavator stands 
central with the trench and retreats from the 
work as it is completed. Excavated material] 
is deposited at the side of the trench. An 
adjustable “skid plate” is fitted to the 
bucket. It is in a horizontal position when 
the required depth is reached, and the bucket 
is thus automatically prevented from digging 
too deep. A tooth on the bucket cuts a groove 














FiGc.._8—"* BADGER,”’ 


rigidly attached to a long frame and is 
claimed to be capable, with tyres, of excavat- 
ing in hard ballast or dry clay. As well as 
for cleaning existing ditches.to a depth of 
5ft., the machine can be used for cutting new 
ditches. The depth of cut is adjustable, and 
to fill the bucket the whole machine is drawn 





Fic, 10—-TRENCH CUT BY “ TEREDO”’ 

forward. The bucket stops digging auto- 
matically when full. The operator releases 
a catch by means of a pedal, which, leaves the 
machine standing still while the tractor con- 
tinues to move forward, drawing out the inside 
of a telescopic draw-bar. This lifts the bucket 


DITCHER—BOMFORD 





AND EVERSHED Fic. 9—“*‘ TEREDO"’ 


for the next cut. The operator has a seat 
conveniently near the tractor driver, and 
the machine is kept in correct alignment with 
the ditch by means of a hand steering wheel. 


PriesTtMAN “ TEREDO ” ATTACHMENT 


A’ method rather different from those 
already described for excavating a drainage 





ATTACHMENT FOR EXCAVATOR—PRIESTMAN 


7 the ——_ - Sa? vy to suit the size 
of pipe to aid—Fig. 10. In using this 
method of trenching one man is responsible 
for trimming and one for pipe laying. Except 
when the cut is deep, the trimmer can 
usually perform the back filling as 
well. Where much material has to be 
refilled, the excavator, by advancing over 








Fic. 11—“* BUCKEYE ”’ 


trench was demonstrated by the use of a 
Priestman “Cub” excavator, as made by 
Priestman Brothers, Ltd., of Hull. An 
attachment, illustrated in Fig. 9 and named 
the “ Teredo,”’ is fitted to the excavator. A 
special jib shorter than that which would be 
used for draglining is fitted. This jib is not 





and traverses it clear of the ditch. There is 





fixed when working, but is controlled by the 











TRENCHING MACHINE 


the work and using the “Teredo,” with 
a piece of timber fixed across the mouth of 
the bucket, as a rake, can be used to speed 
up this work. 

The excavator can also be used, of course, 
for other drainage work, such as clearing 
ditches, &c. For this purpose it is fitted 
as a straight dragline or a side dragline, 
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according to the width of the watercourse or 
ditch. 
BucKEYE TRENCHER 
Among the many devices demonstrated, 
one of the more interesting was a Buckeye 


16SD treneher. This machine was pur- 
chased from the Buckeye Traction Ditcher 





Fie. 12—“ BUCKEYE” 


Company, of Findlay, Ohio, U.S.A., by the 
Ministry of Agriculture and Fisheries Land 
Drainage Department, and assembled by 
John Allen and Sons (Oxford), Ltd. The 
latter firm runs a school for training drivers 
of these machines, An accompanying illus- 
tration—Fig. 1l—shows the nature of the 
machine. It is carried on a rigid six-wheel 








Fic. 13—BucKET DITCHER-—ALLEN 


chassis and, all four rear wheels are driven. 
Digging of the trench, which is Ift. wide 
and may be as much as 5ft. deep, is carried 
out by buckets attached to a digging wheel 
that rotates on rollers. The buckets dis- 
charge near the top of the wheel on to a short 
cross conveyor that throws the excavated 
earth to one side. On suitable ground a 


minute. The depth of trench.can be altered 
by the driver while the machine is working, 
so that it is possible to dig fairly accurately 
to gradient when necessary. A sighting device 
placed in front of the driver permits the 
machine to work to sighting‘rails, and thus 
to dig the correct fall on a drainage trench. 








trench is excavated at rates ‘of 5ft. per 





Excavated material, being broken up into a 








DIrcHER 


small state of subdivision, is easy to handle 
when returning to the trench and consolidates 
well. Complete, the machine weighs 7 tons. 
The front end of the chassis is sprung, but 
the rear end is solid. The engine is a Buda 
Lanova six-cylinder, 3fin. bore, 5}in. stroke 
power unit, running up to a governed speed 
of 2000 r.p.m., and providing 75 B.H.P. 
John Allen and Sons (Oxford), Léd., 


inform us that they carry a stock of spares 
for the machine. It should also be men- 
tioned that John A. Grey and Partners, Ltd., 
of Piccadilly House, Piccadilly Circus, 
London, are sole agents in this country for 
Buckeye equipment. Weare indebted to that 
firm for the engraving, Fig. 12, showing a 
ditcher mounted for easy transport on 4 
trailer. This machine can cut ditches up to 
16}in. wide at depths up to llft. 6in. The 
buckets are chain mounted upon a tubular 
steel boom consisting of two telescopic 
sections. By means of heavy adjusting 
screws at the top and bottom of the boom, 
the bucket line can be tightened. To suit the 
ground the boom can be shifted laterally 
upon the heavy steel tubes that form its 
support. 

A bucket ditcher of similar type is also 
made in this country by John Allen and Sons 
(Oxford), Ltd.—Fig. 13. It will cut a trench 
13in. wide by 3ft. deep, with a daily output 
in average soil of 300 yards. Under better 
conditions as much as 1000 yards has been 
cut ina day. The maximum depth to which 
it will cut is 4ft. 6in., a depth that, with a 
13in. width, would be impossible with hand 
labour, which necessarily requires more room 
in which to work at such a depth. The depth 
of cut is determined by the movement of a 
lever near the driver’s hand that controls 
hydraulically the upward or downward move- 
ment of the boom. An advantage claimed 
for the hydraulic control is that the hydraulic 
cylinders act as shock absorbers between the 
boom and the main frame. Power is supplied 
by a four-cylinder Waukesha-Hesselman oil 
engine of 46 B.H.P. There is a safety catch 
in the transmission system to the bucket 
chain, that if boulders or large stones 
beyond jthe capacity of the machine are 
encountered the bucket chain comes to a stop 





without! harm to the machine. 








Air Force Targets 


No. XXXIiI—(Continued from 


THE Tirso DAM AND PoweERr-Hovsz, 
SARDINIA 


N the relentless bombing of Italian islands 

by the North African air forces under the 
Allied Headquarters Command in North 
Africa, ‘‘ Lightning ”’ fighter bombers recently 
made an important attack on the power- 
house at the Tirso dam and saw their bombs 
burst among buildings, trucks, and military 
equipment. Although no further news has 
been received as to the amount of damage 
done to this, one of Sardinia’s main hydro- 
electric power stations, some account of 
these works will be of interest to our readers. 


Tue Trrso HyprRo-ELECTRIC PowER SCHEME 


The Tirso hydro-electric scheme was one 
of the first efforts to make use of the water 
supply in the island of Sardinia for the genera- 
tion of electric power, and to control the flow 
of water in the rivers for irrigation purposes. 
The scheme we are about to describe super- 
seded earlier schemes, and was prepared by 
Commendatore Angelo Omedeo, who was 
born in Sardinia and has been responsible 
for many different power schemés, both in 
Italy itself and its islands. The actual work 
was begun in the later years of the last war, 
and its progress was somewhat retarded by 
that war. In 1917, however, the work on the 
first stages of the scheme was started under 
the direction of Ing. Luigi Kambo. The 
project was carried out by the Societd 





Imprese Idrauliche de Elettriche del Tirse, 


409, May 21st) 


which epmpany was sponsored by the Italian 
Go nt as a scheme of national interest, 
and was backed by the Italian banks. At 
that time Vickers had an interest in the 
scheme; and some of the turbines were built 
by the Metropolitan-Vickers Electrical Com- 
pany and its allied Italian company. The 
River Tirso runs through the centre of the 
island of Sardinia, and its waters flow into 
the Gulf of Oristano, quite near to the town 
of that name. The actual site of the dam is 
a point on the river about 8 miles to the 
south-east of the railway station of Abba- 
santa, near the village of Busachi. The 
damming of the River Tirso formed one of the 
largest artificial lakes in Europe, which in 
size is nearly twice as large as the Eder 
Valley lake in Germany, referred to in our 
article of May 2lst. The complete catch- 
ment area covers over 2100 square kilo- 
metres, and the amount of water thus 
impounded amounts to something like 416 
million cubic metres. In order to construct 
the lake it was to submerge a 
village, and one of the old churches was 
removed stone by stone and re-erected at a 
point higher up the side of the valley. The 
lake thus formed has a length of over 
26 kiloms. and at its widest point is about 
3 kiloms. across. 


CONSTRUCTION OF THE Dam 


The dam, of which a complete description 
was given in Italian technical journals about 
the time of its completion in 1924, is shown 
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in the accompanying engravings. A system 
of multiple arch construction, which had 
previously been used in America, was 
chosen, on account of the saving in first cost 
compared with a gravity dam of the same 
dimensions, and the fact that the design 
adopted was held to be able to withstand 
better the great variation in temperature, 
under the winter and summer conditions, 
which was thought likely to cause cracking, 
owing to the fact that the lowest temperature 
conditions occur during the winter time, when 


ing to an inclination of 0-351 in 1, while on 
the upstream face the slope is 57 deg. or 
an inclination of 0-619 in one. The top of 
the dam is provided with an access road with 
two parapets, having a width of about 6 m. 
The extreme width of foundations at the 
base of the dam is about 75 m. 

In addition to the top arches a further 
series of three arches is built between the 
buttresses at a level of 90 m. These are built 
in light concrete, and between them are 
lattice bridges, seen in our sectional drawing, 








angle of 45 deg., so that they serve the bay 
next to that on which the inlets are placed, 
By this means a stronger construction wag 
obtained and possible vibration avoided. 
The pipes are steel lined. 

As will be seen from the sectional drawing, 
the tail-race discharges are joined and the 
water, together with any drainage water, 
passed out through the tail-race passages, 
Two of the bays of the dam are equipped 
with automatic and hand-controlled gates of 
the hinged sector pattern, which are designed 








DOWNSTREAM 


the water is at its highest level. As will be 
seen from our illustrations, the dam has 
seventeen arches. It is keyed into the 
igneous rock at the foot of the dam 


and at both sides of the valley. The 
dam has a height of 69-5 m. at the 
deepest section from the level of the 


top roadway to the lowest base of the 
m. 
A general idea of the construction will be 
gained from the views accompanying this 





POWER STATION AND OFFICES 


article and from an outline section through 
the dam which we reproduce. The 
buttresses are built of red trachyte, and a 
contrast in colour is introduced by using 
locally quarried blue granite for the top 
arches or the downstream side of the dam. 
The intermediate arches are formed in rein- 
forced concrete. They are 15 m. between the 
centres of the piers and the total length 
between the centres of the two end piers is 
255m. The buttresses have a slope of about 
70 deg. on the downstream face, correspond- 








AND UPSTREAM VIEWS 


or TIRSO 


which permit a passage from the central 
pathway to the side arches, so that all parts 
of the dam can be easily inspected. At the 
lower part of the buttresses there are other 
arches which form the floor of the power 
station. They run at a level of 58-1 m., 
and just below them on the downstream side 
of the dam another 6-m. wide road is built, 
which is supported on arches built between 
extensions of the main buttresses. The 
maximum level of water provided for is 








DAM 


to function as a spillway, in addition to 
which two gate-controlled discharge tunnels 
are provided. 


THE Power SraTIoNn 
The machinery andadministration offices are 
accommodated in five central bays, as shown 
in an engraving. Four of these bays have 
roof lights, as indicated in the drawing, while 


in the fifth bay the building is carried up to 
seven floors, which are served by a staircase 
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109 m., and just above this point a coping is 
built into the face of the dam, in order to 
break any waves. The general high water 
level is about 2 m. below the maximum level, 
and the low water level is about 79-5 m. 
The intakes for the turbines are 6 m. below 
low water level. They are built on to four 
of the centre arches, and serve the power 
station, which is constructed within the 
dam and takes up five bays. The water is 
taken to the turbines by two pipes which 
pass through the buttress foundations at an 
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Cross SECTION OF DAM AND POWER - HOUSE 


and a lift. The excellent lighting by the 
vertical windows may be noted. For the 
first stage of development four sets of tur- 
bines were provided, having a total designed 
output of 30,000 H.P. This machinery only 
occupies, however, about half the space avail- 
able, and no doubt further additions have 
been made. : 

The first machinery to be installed com- 
prised two sets of double-runner turbines of 
the inward-flow, horizontal type, each with 
a designed output of 6000 H.P., which were 
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designed and supplied by the Metropolitan- 
Vickers Electrical Company and the Societa 
de Generale Elettrica. Two further similar 
units, but with outputs of 9000 H.P. each, 
were installed at a later date, and for house 
lighting and power a 60 H.P. house turbine 
get was added. The alternators for these 
machines were supplied by the firm of 





Commemoration volumes, the consumption 
of electric power in Sardinia has risen from 
32,400,000 kWh in 1924-25 to 121,000,000 
kWh in 1931~32, and since that time further 
increases have most likely taken place. 
From what has been said it will be appre- 
ciated that the Tirso dam and power-house 
and the Coghinas dam and power station 








' GENERAL VIEW OF DOWNSTREAM SIDE 


Rivalo, of Ligure, while the transformers and 
switchgear were supplied by Magrini, A.E.G. 
Siemens-Schuckert, and Brown Boveri. The 
three-phase current is generated at a pressure 
of 5000 volts, which is stepped up to 60,000 
volts for purposes of overland transmission. 
The main transformers are housed within the 
seven-storey building referred to above. 
Access between the various bays of the power 
station is furnished by means of circular 
openings in the buttresses, which are 2-5 m. 
in diameter. 


TRANSMISSION ARRANGEMENTS 


From the upper storey of the power station 
building overhead transmission lines run in 
pairs to various parts of the island. Most of 
the power generated is sent to the capital 
town of the island, Cagliari, in the south, 
where it is distributed by the Societa Elet- 
tricea Sarda. As Cagliari is in the centre of 
the mining district of Iglesiente, heavy loads 
are called for, and there is on this line a 
reserve steam station at Porte Vesme, which 
is worked with Sardinian mined peat. A 
further overhead line runs in a northerly 
direction to join the hydro-electric system 
on the Coghinas River. This scheme was 
completed at a later date, and it comprises 
a gravity type dam, having a height of 
58 m. and a length along the crest of the 
dam of about 185 m. This dam draws water 
from an extensive catchment area, and the 
power of the turbines is given as about 
42,000 H.P. 

Another connection from the Tirso power 
station goes to the Flumendosa River scheme. 
An important centre on this line is that at 
Gadoni, which was built to serve the mines 
and smelting furnaces of the Monteponi 
Mining Company. 

Further down the River Tirso, below the 
dam, there is a smaller auxiliary plant with 
a 17-m. high dam, which serves turbines of 
4000 H.P. Below Truschedo the tail-race 
waters are used for the irrigation of a large 
area in the Oristano district. 

Since the Tirso dam and power-house was 
formally inaugurated by the King of Italy 
on April 27th, 1924, the output of electricity 
from hydro-electric and steam stations in 
Sardinia has increased in a remarkable 
manner. According to the figures quoted 
in the Societ& Edison’s 1884-1934 Jubilee 


Tirso DAM 


form important military targets in Sardinia, 
damage to which will hamper the defence of 
the island by Italian and German forces. 
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The Laghouat Escape Tunnel” 


By Squadron-Leader R. G. BRICKELL, R.A.F.V.R., 
Assoc. M. Inst. C.E. 


In October, 1941, about ninety British 
military internees, who by the accidents of war 
had arrived in various parts of Vichy French 
North Africa, were concentrated in a barracks 
on the oasis of Laghouat, about 400 kiloms. 
(248 miles) south of Algiers, and on the fringe 
of the Sahara Desert. The internment camp 
was atranged on the German model. The 
living quarters were enclosed by triple 10ft. 
close barbed wire fences, the spaces between 
which were filled in with concertina wire, whilst 
a ligne courante, 2 m. (6ft. 6in.), inside kept the 
internees from interfering with the main 
defences. Guarding was very strict, and was 
carried out by Arab Spahis and Tirailleurs 
patrolling outside the wire. Every inch of the 
surround was, in addition, covered by well- 
placed searchlight positions, machine gun 
positions, and “‘ Jim Crow” sentries installed 
on the tops of the buildings, whilst an added 
hazard was provided by the 14ft. outer wall of 
the barracks. Bribing of Arab sentries had 
usually proved unsatisfactory elsewhere, and 
on first inspection it seemed that no loophole 
remained in the prison. A party of enthusiasts, 
however, removed a flagstone in the Officers’ 
Block and chipped through the brick arches 
to discover a small cellar. The distance from 
this to the outer wall was judged as about 
60 yards (actually it proved to be 192ft.), but 
the cellar looked just large enough to take the 
spoil of a tunnel. The then senior British 
officer, Lieut.-Commander G. Hare, D.S.C., 
R.N., called a meeting of all ranks, and the 
whole of the internees volunteered to work on 
the scheme, though it was known that only a 
very limited number would be able to use the 
tunnel. Captain E. Montgomery, the originator 
of the cellar search, acted as organisér-in-chief, 
and the author was appointed Honorary Con- 
sulting Engineer. Work commenced on the 
tunnel proper on November 14th, 1941, and 
continued day and night for nearly seven 
months, interrupted only for other escape 
attempts, alarms, searches, and the twice daily 





sealing up for appels (roll call). The average 
progress was at the rate of nearly l}in. per 
hour of work at the face. 


ORGANISATION 


From the beginning, for security reasons, 
working was known as “ playing Poker.” It 
was a game for five players by day ; one at the 
face, one at either end of the “ mucking-out ”’ 
bucket hauling line, one in the room above, and 
one as outer guard. By night, four officers 
slept in the two rooms above the hole, one at a 
time working a lonely shift at the face and one 
resting uneasily on the bed which camouflaged 
the floor-hole leading down to the cellar. 
Alarms were frequent by day. The most nearly 
fatal was during a genie (barrack) inspection 
when the French Commandant narrowly missed 
putting his foot into the hole, protected as it 
was only by blankets hastily draped from the 
bed, while a terrified Flight-Lieutenant gazed 
fascinated from below at a large French boot 
projecting over the edge of the hole. 


PLANT 


Frequent searches had removed anything 
which could conceivably aid escape—empty 
tins, pocket-knives, all carelessly hidden money 
and maps, torches, compasses, &c. Two 
large strong bread knives had, however, been 
overlooked. These proved superior to anything 
else devised as digging tools, and just survived 
the job with 3in. of blade left on each. A 
crachoir, or round flat galvanised basin, with 
two handles to which were attached odd lengths 
of twine, served for ‘‘ mucking out ” the tunnel 
excavation to the cellar dump. Lighting was a 
constant “‘ headache.” The tunnel was wired 
up with odd lengths of wire “spared” from 
elsewhere and jointed with sticking plaster and 
shirt tail. This gave excellent service, but was 
available usually for about five hours per day 
only: For the remainder of the time candles 
had to be improvised, and these were made in 
small tins with “ shirt tail” wicks wound on a 
wire former. For fuel, distilled eau de cologne, 
hair oil, olive oil, and similar fats were excellent 
when available, but most of the fuel supply 
consisted of a curious black-market product, 
labelled ‘‘ Margarine.” It was a sort of white 
axle grease which smelt bad, tasted awful, 
and burnt most reluctantly and capriciously ; 
but it served its turn. 


DEsIGN 


The strata varied considerably ; they con- 
sisted principally of various grades of coarse 
and fine gravel held with more or less clay, 
running here and there into pure mud or very 
weak sand-clay mixtures. No timber whatever 
was available, and the best that could be done 
was carefully to arch the roof and keep the 
width small. The tunnel started with a nominal 
section, 60 cm.- (23-6in.) wide, from the floor 
up to 60 cm. height, enlarged to a total height 
of 90 cm. (35-4in.) with a semicircular arch. 
This proved to be the most economical section, 
although some lengths were left towards the 
end of a height of only 60cm. It proved possible 
to work with reasonable efficiency as far in as 
100ft. without forced ventilation, but beyond 
this point candles refused to burn, and working 
approached the danger point for men. Many 
alternatives for improving the air supply were 
considered, of which that adopted seemed the 
simplest, safest, and most effective. At 
distance 112ft. 8in. a latrine trench, 5ft. long, 
5ft. deep, and 18in. wide, was dug at right © 
angles to the tunnel line and 1 m. (39in.) from 
its centre line. This was filled with large 
broken stone and its value as an aerobic filter 
bed was casually explained to the authorities, 
who by then had grown accustomed to curious 
British fussiness in matters of hygiene and 
sanitation. As there was a danger that they 
would excavate it to look for hidden treasure 
of maps, money, &c., the connection to it was 
not made for some weeks, and even then was 
effected by @ 4in. “level” from tunnel roof 
to the end of the trench bottom which could be 
rapidly backfilled and camouflaged. When 
connected, however, the provided an 











* Reprinted by permission from the Journal of the 
Institution of Civil Engineers. 


excellent through draught, and enabled the 
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work to be completed without further serious 


ventilation difficulty. 


Sertine Out 


It was, of course, highly desirable to be able 
to control the tunnel position within close 
limits in order (1) to be able to connect to the 
ventilation trench direct with one small level ; 
(2) to be able to break surface at an exact hour, 
outside, but close alongside the outer barrack 
wall, as the ground immediately under this 
wall could not easily be viewed by the sentry 
and was almost blind from his fire. 

The following makeshift instruments enabled 
this to be done within the given limits :— 

For Level.—A water level, or, more strictly, 
a red-wine level, was made from two glass tubes 
connected by 2ft. of oxygen mask rubber tubing 
and fixed to a carrier board. For levelling the 
ground longitudinal section, a man walked 
casually to the points required and stretched his 
arm upward. The point of intersection of the 
level line on his body or arms was then measured 
off inside the building. 

For Setting Out the Position of the Ventilation 
Trench.—For setting out the position of the 
ventilation trench and the measurement of the 


chamber had been built under the | m, wide 
foundations of the barrack wall, at a depth of 
6ft. below the outside surface. Beyond the 
wall the tunnel was continued to form an outlet 
chamber, 2ft. 6in. square at the same level, 
and this was tapered upwards to form a shaft 
lft. 6in. along the wall and 12in. wide at right 


the surface. 

The final break-through was commenced at 
6 p.m., and the first party climbed through to 
liberty at 9.30 p.m. Twenty-nine officers and 
men, complete with heavy marching kit, went 
through by 2.30 the next morning, after which 
the shaft was carefully sealed off with blanket- 
covered boards fitted into a rebate in the shaft 
top, the whole being made good with 4in. of 
surface material. The escape was discovered at 
appel next morning, and the last escapee, an 
ex-Foreign Legion sergeant, was caught three 
days later. 

The French authorities, who usually regarded 
and punished any attempt to escape as a very 
serious crime indeed, adopted an unusually 
good-humoured attitude to the whole affair, 





which they quaintly described as “le good 
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PLAN AND PROFILE OF LAGHOUAT ESCAPE TUNNEL 


exact distance to the outer wall, a system of 
triangulation by plane table was used. The 
plane table consisted of a small drawing-board, 
two needles, a rule, and some lengths of fine 
cotton. For surface measurements it was 
erected on some furniture at the two extreme 
ends of the officers’ block, a baseline was lined 
up with some lengths of cotton, and sight lines 
were taken to a loophole in the barrack wall 
and the head of a man standing on a trial 
position of the ventilation trench. During a 
convenient Sunday siesta, the baseline position 
between the two plane table positions was care- 
fully measured. In a similar way azimuth 
control of the tunnel lines in relation to this base- 
line was maintained with the aid of the plane 
table. 

For Shaft Plumbing and Extension of the 
Tunnel Lines.—Two plumb bobs were made by 
unwinding barbed wire and rewinding some 
strands on to sharpened sardine keys in the 
form of a normal plumb bob. 

For Measurement of Distance.—Various rods 
were graduated from a Laghouat. standard 
80 cm. (31-5in.) rule. 

By careful repetition of measurements, the 
errors which such primitive instruments would 
inevitably produce were reduced within satis- 
factory limits, and the connection of surface 
and underground surveys at the ventilator and 
later at the outer wall showed only the following 
discrepancies :— 


Ventilator : Connection to 
distance, surface outside 
112ft. 8in. wall, 

Level —— er <<o Bide 
Line 4in. A ... Not checked 
Distance... Bt iss eed; tee 


OrEenInG CEREMONY 
It was finally decided to use the tunnel on 


sport.”’ The actual tunnel exit was, by a most 
unhappy accident, subsequently discovered and 
sealed up, though its route was never actually 
located. After the happy events of November 
8th, 1942, however, this secret was told to the 
Colonel-Commandant of the region for a supply 
of tea water for the repatriation train, and it 
seems doubtful therefore if the tunnel will 
serve our Axis successors in the one-time dreary 
* home ” of Laghouat. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Carz Town, March, 1943. 


South African Engineers’ Good Work 

South Arrican production of radio 
direction-finding equipment in large numbers, 
completely from materials available in South 
Africa, was described by Mr. E. T. Price, Senior 
Engineer of the Electricity Supply Com- 
mission, and newly elected President of the 
South African Institute of Electrical Engineers, 
in his inaugural address. Mr. Price said that a 
team of South African engineers had improved 
and simplified the design of the equipment and 
had used many substitutes with excellent 
results. 

“* Soon after the outbreak of war the Director- 
General of War Supplies gave me the task of 
investigating the possibilities of manufactur- 
ing radio direction-finding equipment in this 
country,” said Mr. Price. ‘‘ We found that the 


engineering department of the Post Office was 


angles to it. The top of this shaft was arched 
over at an estimated minimum of 9in. below 


gamation, resulting in the formation of th, 
Price-Milne organisation, immediately 
place, and the design and development of the 
equipment by these two bodies was soon 
ceeding apace. The initial equipments proveq 
so eminently successful in operation that the 
Defence Force requisitioned for the manufag. 
ture of a number of equipments which, for this 
type of apparatus, can be described as very 
large. We approached the Railways Adminis. 
tration with a view to making use of their 
electrical workshops. This facility was readily 
granted and manufacture was started without 
delay. The staff of the railway workshops 
brought to the organisation the benefit of their 
practical experience in machine work, and man 
material improvements in manufacturing tech. 
nique and design were incorporated as a result 
of their suggestions. Important improvements 
in design had been effected compared with any 
apparatus of thistype previously manufactured,” 
This has resulted in greater simplification of 
manufacture, in sa in erection time, and in 
easier operation. All this had been accom. 
plished with materials in the country, which 
might not necessarily have been the best possible 
of their type for the purpose. Ono of the 
equipments was demonstrated at the meeting 
and Mr. Price added that for obvious reasons 
any —_ detail of the explanation was not 
possible in present circumstances. 


South African Rubber 


The Minister of Commerce and Indus. 
tries has just announced that he proposes soon 
to submit a scheme for the production of first. 
e rubber in South Africa to the Director. 
General of War Supplies. The Minister said 
continuous experiments had been carried out 
in the past six months on the extraction of 
rubber from the bark of the landolphia vine, 
Rubber of first-grade quality had recently been 
produced in an experimental plant. It was 
estimated that about 430 tons of rubber could 
be produced annually from the bark in Northern 
Zululand, at an all-in cost of 1s. 10d. per pound. 
His attention, said the Minister, had been 
drawn to experiments initiated by Natal 
Estates, Ltd., and when a survey now in pro. 
gress had been completed it would be possible 
to estimate the annual tonnage of rubber and 
resin which could be extracted from the 
Euphorbia tirucalli trees. When the experi- 


practical scheme of exploitation would be sub- 
mitted to the Director-General of War Supplies. 
In addition to the experiments being carried 
out by Natal Estates, there are other persons 
conducting research and experiments. These 
include the two Cape Town men’s work, which 
has been already referred to in Toe ENGINEER, 
and which covers the reclamation of used tyres. 
As there are said to be many millions of the 
euphorbia and landolphia in many districts of 
the Union, the quantity of rubber obtainable 
should be large. 


Rubber from the Congo 


The news that an ment has been 
reached with the Belgian Colonial Ministry, by 
which the British Government will purchase 
the rubber output of the Congo at a price 
calculated to bring forward the maximum quan- 
tities available, is not without interest for South 
Africa, as it is believed that a certain amount 
will be made available for this country. The 
Belgian Colonial Government has established a 
commission to administer and stimulate the 
production of plantation and wild rubber in the 
‘Congo, and steps have been taken to re-open 
abandoned plantations, to transfer labour from 
less essential industry, and to publicise the need 
for the collection of wild rubber. Estate pro- 
duction from the Belgian Congo is estimated to 
amount to about 2000 tons a year, as yields are 
very low. A similar amount is likely to be 
obtained from the collection of wild rubber, but 
it is expected that the total could be raised to 
10,000 tons. Other African sources include 
small quantities from the Gold Coast, Nyasa- 
land, Kenya, and Tanganyika, where steps are 
being taken to increase the production of native 
rubber. Portuguese Africa (Angola, Mozam- 
bique, and Portuguese Guinea) may produce 
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should produce about 10,000 tons a year, almost 
entirely from American-owned plantations. 


Road Research in South Africa 

Research and experimental work on 
road construction and road materials are 
subjects which have been under investigation 
py the City Engineer’s Department of the 
Johannesburg Municipality for a considerable 
time, and they continue to receive attention 
and to make progress. Great success has 
attended the research work of the staff and the 
results have been made available to other 
municipalities and divisional councils. There is 
every reason to consider that had research on 
road tars and their practical use not been 
initiated and brought to fruition in Johannes- 
burg, and the results made available to road tar 
producers, bituminous road construction would 
to-day be practically at a standstill, not merely 
in Johannesburg, but throughout South Africa. 
The wide application of bituminous construc- 
tion to aerodromes and other military work is a 
measure of the importance of this matter. 
Much work done in the past has proved its 
usefulness and been of particular value under 
the conditions created by the war. Particularly 
is this true with regard to road tar research, 
which has succeeded in clarifying the problems 
formerly associated with the use of tar for road 
work in this country and in suggesting suitable 
specifications hoth in the production of road 
tars and the methods of using them. On this 
foundation specifications for tars adapted to 
many types of road construction have been 
worked out, and the most suitable modification 
to apply for any given climatic condition has 
been discovered. This knowledge has received 
practical application by means of rapid methods 
of control and adjustment which are probably 
unique. Each tank load of tar before leaving the 
Council’s depét for a road job is first examined 
andtested, At the same time, road temperatures 
bothin the sun and shade are noted and recorded. 

These temperatures are considered in con- 
junction with the maximum and minimum 
temperatures prevailing, the type of road under 
construction, and the method of construction 
which is being used. If necessary, the specifica- 
tion of the tar in the tanker is then modified in 
any way desired by the addition of various types 
of oil or pitch. Bearing in mind that all types 
of bituminous construction are carried out in 
Johannesburg during practically every working 
day of the year on roads which are never closed 
to traffic, and also that road temperatures in 
the winter vary from night to day by as much 
as 70 deg. or 80 deg. Fah., a range of tempera- 
ture over which tar changes from a liquid which 
flows like water to a solid which is as brittle as 
glass, the nature of the difficulties to be over- 
come will be appreciated by road engineers. 
Nevertheless, these difficulties have been sur- 
mounted and practically the only trouble now 
experienced is due to sudden and unforeseen 
extreme changes in temperature, such as occur 
in the spring and autumn. In addition to the 
attention given to tar specifications, equal 
effort has been devoted to devising methods of 
road construction, particularly suitable for the 
use of tar in place of those formerly developed 
with a bitumen binder, which proved a failure 
when tar was substituted for bitumen. The 
success of these efforts has contributed equally 
with those devoted to tar specifications to make 
it now possible to carry on with the Council’s 
road work with local tar in place of imported 
bitumen, which is now unobtainable. 

Mention was made last year of efforts being 
directed towards developing cheaper, combined 
with better, forms of bituminous road con- 
struction. Satisfactory progress has been made. 
Among other activities, attention given to very 
thin bituminous premix carpets has produced 
very encouraging results. The difficulties asso- 
ciated with laying such carpets to give surfaces 
which are both stable and durable have been 
overcome. Carpets only half an inch in thick- 
ness have been proved, not only capable of 
standing up to heavy traffic conditions, but 
superior in every way to those of much greater 
thickness and correspondingly higher cost. 


South Africa’s Future Industries 


The Minister of Lands, Senator A. M. 
Conroy, speaking at a meeting recently, pre- 





dicted “‘ undreamt of ’’ development of South 
African industries after the war. When South 
Africa entered the war, he said, she had not 
enough raw materials to keep 10,000 men in 
the field for two hours. Even in the matter of 
blankets they had to draw on the railway 
supplies. Since then this country had been 
able to equip an army of 150,000 men better 
than any other army that had fought in the 
Middle East. Not only that, but South Africa 
had already produced guns, armoured cars, 
small-arms ammunition and other war material 
for the use of British and other countries to 
the value of £200,000,000. 

On the question of the development of South 
Africa’s industries, Senator Conroy said that 
new markets had already been secured on the 
Continent of Africa, and plans had been made 
not only to retain, but to increase these markets 
after the war. 


Goods from the Argentine 


The fact that there was a 300 per 
cent. increase in Argentine exports to South 
Africa last year, compared with the previous 
year, is revealed with the publication of the 
totals for the first eleven months, when Argen- 
tine exports reached 60,765,000 pesos (about 
£15,200,000), compared with 14,504,000 pesos 
the previous year. Commercial circles predict 
an even bigger increase this year, when exports 
of Argentine manufactured goods, especially of 
textiles, will be stepped up. 

It is thought that after the war South Africa 
may be able to reverse her present unfavourable 
trade balance with the Argentine, when Iscor 
and other steel industries switch to peacetime 
production. The Argentine is @ heavy con- 
sumer of steel, without having any steel 
industry of her own, and is not likely to be able 
to fill her needs for years to come. There are 
ready markets for other South African products, 
such as brandies, dried fruits, coal, base 
minerals, and tobacco. 








The Rubber Outlook* 





BeEsIpEs repeating his earlier forecast that 
the United States will be “over the hump” 
of the rubber problem by late spring of next 
year, William M. Jeffers, Federal Rubber 
Director, recently touched upon certain post- 
war aspects of the rubber outlook. The syn- 
thetic rubber industry now being developed 
will, according to Mr. Jeffers, free the country 
for ever from dependence on Far Eastern 
sources of crude rubber. ‘* Never again,” he 
said, ‘‘ will we be caught, as the last time, 
dependent on rubber from as far off as Malaya.” 
He expressed definite opposition to “ junking ”’ 
any synthetic rubber plants after the war, not 
only because of the danger of risking another 
shortage, but also because, in his opinion, the 
synthetic rubber industry is a sound commercial 
project from the peacetime point of view. He 
predicted that the United States, with a pro- 
jected annual capacity of more than a million 
tons of synthetic rubber, will be able not only 
to satisfy its own needs, but also to export 
rubber to other nations at a price comparing 
favourably with that of the natural product. 
Press reports on April 22nd indicated that 
Donald M. Nelson, Chairman of the War Pro- 
duction Board, had urged a re-survey by the 
Rubber Survey Committee, which outlined the 
present rubber policy, to determine whether the 
synthetic rubber expansion programme should 
be curtailed. 

It is estimated by Douglas H. Allen, President 
of the newly formed Rubber Development Cor- 
poration, which is responsible for*the develop- 
ment of sources of wild rubber in Latin 
America, that production this year from rubber 
trees in Brazil, Bolivia, Peru, and Colombia will 
attain a total of 35,000 to 40,000 tons. The 
bulk of this supply will come from the Amazon 
valley and, with the exception, of a maximum 





*From The Guaranty Survey, published by the 


ee 


of 10,000 tons that may be withheld for 
domestic use, will all be sent to the United 
States, 

Conservation of rubber for war purposes is 
not confined to the civilian economy, according 
to a recent report by the Office of War Informa- 
tion, The Army also has adopted measures 
that have resulted in large savings. The most 
important economies have been effected by 
means of modifications in design, such as the 
elimination of non-essential parts and the use 
of substitute materials wherever possible. 
Factory inspection specifications for tyres have 
been relaxed to some extent, and shipping and 
storage regulations have been adopted to safe- 
guard tyres against damage and deterioration. 
It is estimated that such methods have reduced 
the use of crude rubber in war material by 
45 per cent. 








Sixty Years Ago 





EXPLOSIONS AT GLASGOW 


Durine the night of January 20th-21st, 1883, 
three explosions occurred in Glasgow. At about 
10 p.m. on the 20th an explosion took place at 
the Tradeston gasworks. About. 2} hours later 
another happened at the Possil Road canal 
bridge, and after an interval of an hour and a 
quarter there was a third in a shed belonging 
to the Caledonian Railway near Dobbies Loan. 
Colonel Majendie conducted an inquiry into 
the incidents. His conclusion that the explo- 
sions were effected by the agency of a nitro- 
compound and that they were the work of some 
evilly disposed person or persons, agreed with 
the opinion which the public had immediately 
formed regarding them. There was a wave of 
Fenianism sweeping across the country, and 
similar explosions had occurred or were still to 
occur in a number of cities. Attempts had been 
made to cause disaster in Liverpool by means of 
infernal machines, and there had been several 
incidents in London, including one at the offices 
of The Times. For the most part the perpe- 
trators, chiéfly because of the crudeness of their 
explosives and their method of detonating 
them, secured little results for their pains, 
although they chose points for their nefarious 
activities at which very serious effects would 
have been produced had their efforts been more 
successful. Had, for instance, the explosion 
at the Possil Road canal bridge come up to the 
dynamiters’ intentions, the canal water would 
have flooded the streets in the neighbourhood. 
As it was, the explosion practically missed fire. 
Subsequently, a tin box was found near the 
middle of the bridge, which, when disturbed 
by the finders, fizzed and exploded in an 
imperfect way without doing much damage to 
anyone or anything. It was found to have con- 
tained “‘lignum dynamite ”’—an unlawful ex- 
plosive—and to be connected to a firing device 
containing sulphuric acid, chlorate of potash, 
and sugar. 





Books of Reference 





Mining Year Book, 1943. London: Walter E. 
Skinner, 20, Copthall Avenue, E.C.2. Price 20s. net. 
—This book is a standard work of reference con- 
taining up-to-date particulars of 800 mining com- 
panies operating in all parts of the world, as well as 
names and addresses of mining engineers and the 
companies with which they are associated. Many 
other features, including statistical tables showing 
the gold production of the principal mining fields, 
help to increase the usefulness of the book to all 
interested in the mining industry. 





Electrical Year Book, 1943. Manchester: Emmott 
and Co., Ltd., 78, Palatine Road. Price 2s. 6d.— 
All who are responsible for the installation and 
maintenance of electrical plant will find the data 
and information in the new edition of this book ve 

useful. Several of its sections have been revised, 
and new matter has been added dealing with meters 
and measuring instruments, and speed control of 
A.C. motors. The section on Dynamo and Motor 
Defects has been completely rewritten and will be 








Guaranty Trust Company of New York. 


particularly welcomed by those who use the book. 
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NOTICES TO READERS 


Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 


The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
columns should not be taken as an indication 
that they are necessarily available for export. 
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DEFENCE OF SHIPS AGAINST TORPEDO 
ATTACK 


It is almost a cliché in modern times te say 
that every new form of attack is very soon 
countered by either science or design. ‘‘ That 
science in war defeats its own ends ” bas been 
a favourite topic of debating societies for 
years. In the vast majority of cases one can 
accept this thesis, with the qualification of 
but a small lapse of time between the threat 
and the antidote. In the case of torpedo 
attack against ships, however, one cannot 
agree that the attack is followed shortly 
afterwards by the complete antidote. Were 
this the case we would not to-day be in much 
the same position as we were towards the 
end of 1917, when we began to get the 
measure of the German unrestricted sub- 
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that the U boat is to-day as much of a menace 
as it was in the last war, and the weapon of 
the U boat is the torpedo. 

Brilliant designers and earnest cranks have 
sought to solve the problem of the defence 
of ships against torpedo attack. We have 
even seen a suggestion that a ship should be 
encased in layers of chain mail, so arranged 
as regards their meshes that a torpedo, 
instead of striking home on the hull of the 
ship, will be brought placidly alongside. It 
is easy to decry these theories, but realism 
demands that one should acknowledge in 
them an almost universal feeling that the 
problem should, and must be, solved. Yet 
the hard fact remains that, notwithstanding 


able to torpedo attack. Nor is this a matter 
which affects merchant ships only. The 
sinking of the new battleship “Prince of 
Wales ”’ by torpedoes has very rightly given 
designers as well as strategists much food for 
thought. When the first self-propelled 
torpedo made its appearance its obvious 
threat to the capital ship led to statements 
that the battleship was “finished.” The 
capital ship of that day, however, produced 
a quick answer. It shrouded itself in 
torpedo nets when in waters where torpedo 
attack might be expected. This was but a 
makeshift panacea against a purely local 
evil, which was then in its infancy. The 
moment torpedo attack became a threat to 
the big ships while they were operating on 
the high seas, the anti-torpedo net became an 
intolerable encumbrance as well as a fertile 
source of bad language. To attempt to 
shroud a ship in anti-torpedo nets at sea is 
to reduce speed and ease of handling to a 
point where ship design becomes a travesty— 
as do fleet movements. The torpedo men, 
moreover, were quick to put ‘crumbs in 
the works,’’ which reduced the effectiveness 
of nets even for harbour work. They fitted 
their torpedoes with net cutters. The ship 
designers retaliated with the “ bulge,” a 
gigantic shock absorber laid along the side 
of a ship’s hull and extending from just 
above the water line to approximately the 
The bulge reached its most 
exaggerated form in the heavy gun monitors 
“Terror,” ‘‘ Marshal Soult,” and. others, 
which were built to bombard enemy positions 


trouble about the bulge was that, while it 
undoubtedly gave a high degree of protection 
to the hull of a ship against the torpedoes of 
those days, fired to hit the hull, it consider- 
ably reduced the speed and ease of handling 
of the ship. In post-war design, therefore, a 
compromise was effected. The bulge was in 
theory retained, but it was built inside the 
ship instead of being added outside the hull. 
Thus the streamlines were preserved, and the 
shock absorber was incorporated within the 
streamlines. This was a great advance, 
although it perforce reduced the useful cubic 
capacity of the hull within any given dimen- 
sions, which at once ruled out this type of 
construction for merchant ships. Torpedo 
design, however, had also been advancing, 
but in secret, and torpedo designers had 
given much thought to the problem of 
detonating the main charge of the torpedo 
the main hull of the ship, despite the 
shock-absorbing bulges which were designed 
to take the shock of the explosion. They 


in the sinking of the battleship “ Royal Oak ” 
and the aircraft carrier ‘‘ Courageous” in 
the early days of the war. Both these ships 
were fitted with the old type of external 
bulges. Worse was to follow. The sinking 
of the new battleship “ Prince of Wales ” and 
the modern aircraft carrier “‘ Ark Royal,” 
both built with “internal bulges,”’ om 
that the torpedo designers had got the upper 
hand. The torpedo designers had, in fact, 
produced two antidotes to the bulge. The 
first was a form of delay action torpedo, in 
which the main explosive charge would not 
detonate on impact with the bulge, but would 
explode after the torpedo had penetrated the 
bulge and was against the main hull of the 
ship. The other was the production of a 
magnetic pistol. Bulges, whether external or 
internal, cannot be fitted right round the 
under-water form of a ship. The stresses 
experienced in a seaway in any structure 
built below the keel of a ship would seem to 
dispose of any attempt to carry a bulge round 
the keel, and the keel is the vulnerable 


the ship is built. The torpedo designers pro- 
duced a magnetic pistol which would deto- 
nate the explosive head of the torpedo 
immediately under the keel, with the torpedo 
set to run under the ship instead of to hit it. 
Developments in modern warfare have given 
the torpedo designers further advantages 
over the ship designers. Chief of these is the 
launching of torpedoes from aircraft, and 
there is little doubt that the torpedo, and not 
the bomb, will emerge as the main armament 
of aircraft in sea warfare. 

There is no doubt that the ship designers 
and shipbuilders must take a very big stride 
forward if they are to regain the lead over 
the torpedo, and their task is the harder 
since their work must not interfere with the 
speed, manceuvrability, and other essential 
qualifications of the ship. What steps 
German designers have taken in this direction 
it is impossible yet to say, but that they have 
progressed seems clear from the number of 
torpedoes which the ‘“ Bismarck ’’ received 
before she was finally sunk. A theory has 
been put forward that a strengthening of 
the decks will reduce the fatalities among 
merchant ships from torpedo damage. This 
may prove to be one answer, but the require- 
ments of stability and the necessity for large 
deck hatches in a cargo carrier would seem 
to set a narrow limit upon its development. 
So far, in this war, the reply to the torpedo 
has been operational and tactical rather than 
constructional, but experience shows that 
human ingenuity has always produced an 
antidote to every destructive force evolved, 
and our ship designers are by no means 
deficient in ingenuity. 


Surface Finish 


THE paper on “Surface Finish and the 
Function of Parts,” by Ing.-Dr. Schlesinger, 
read at the Institution of Mechanical Engi- 
neers on Friday, May 21st, and of which we 
continue an abstract in this issue, deals with 
a subject to which rather more attention has, 
we believe, been devoted in America than 
here. It provides a description satisfactory 
to a practical man of methods at present 
employed to measure and describe surface 
finish, instances a number of examples of the 
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mentions the benefits that it may be expected 
will be derived from their use. 

It has long been a matter for comment that 
as a result of the increasing precision of 
machining operations the job of the fitter 
approximates more and more closely to that 
of mere assembly. At present, with produc- 
tion tools capable of turning out work finished 
accurately to within a thousandth of an 
inch, a8 measured by production micro- 
meters, the task of the skilled fitter has in 
many cases been limited to that of producing 
surface finishes finer rather than more 
accurate than the machine can produce, as, 
for instance, in the scraping of bearings and 
slideways. But already tools have been 
developed which will provide finishes as good, 
if not better, than the fitter can produce, and 
it seems likely that much even of the skilled 
handwork that remains will eventually be 
done by the machine. But before full use 
can be made of the capabilities of super- 
finishing machine tools, it still seems necessary 
to build up a greater and more perfect know- 
ledge of the qualities of surfaces highly 
finished to a defined standard and to develop 
accurate means of measurement that can be 
used confidently in the production workshops. 
To judge from the discussion at the Institu- 
tion, means of measurement at present 
available do not necessarily give all 
the information that is required, nor 
are they wholly satisfactory for the pur- 
pose of workshop, as opposed to laboratory, 
work. 

Whether many British manufacturers are 
now using methods of measuring surface 
finish or whether reliance is more usually 
placed only upon the type of machinery em- 
ployed or the skill of the fitter to produce the 
desired result, we do not know. Certainly, 
up to only a few years ago no really reliable 


The 


method of measurement was available 
chief standards of finish were only those of 
sight and touch, and the best that could be 
done was to produce a finish which, as nearly 
as the eye and the finger could detect, was as 
good as, or better than, a specimen surface. 
It is true that optical comparators were avail- 


able. But, as Mr. Galloway pointed out in 
winding up the discussion, the sort of irre- 
gularity that needs to be measured has dimen- 
sions less than a wavelength of visual light, 
so that no optical method, other than one 
dependent upon interference phenomena, 
can be relied upon to give correct results. 
Indeed, it is to be suspected that it was 
difficulties of measurement that led to some 
of the anomalous results obtained in the past. 
Everyone will remember, for instance, the 
conflict of opinion between the advocates of 
highly finished cylinder bores and those who 
favoured less highly polished surfaces, Mr. 
Curson quoted in the discussion six slip 
gauges finished to an apparently ascend 
ing degree of finish, of which the third 
“ best ” and not the most highly finished had 
the better wearing qualities. To-day, some 
explanation can be attempted of such results. 
But understanding is still not complete. As 
another speaker in the discussion pointed out, 
two surfaces, distinctively different as seen 
even by the naked eye, may be recorded by 
the measuring device as very nearly identical. 
More may be learnt about such differences 
by those studying the problems of surfaces 
by means of electron diffraction. In the 
meanwhile, it is worth noting that even the 
advantages of highly finished surfaces are 
not beyond dispute in certain applications. 
One speaker, for instance, mentioned the 
good performance in resisting wear and 
carrying high bearing loads of surfaces 





finished by shot-blasting. 








Engineering Developments in China 


(By a Correspondent from the Far East) 


= lack of mechanised power and modern 
methods of production has been the main 
cause of the tragedy in China to-day. The 
invasion would never have taken place if the 
old-style Chinese officials had not opposed the 
introduction of mechanism. A friend of mine 
often repeats the words, ‘“‘ Never look back,” 
but we cannot forget that in China to-day 
there is terrible suffering due to the intel- 
lectual arrogance of the officials, whose 
minds were saturated with classical literature, 
and who retarded engineering developments 
that would have enabled the present genera- 
tion to possess efficient weapons for defence. 
There are a few intellectuals in this country 
who have failed to understand the value to 
Great Britain of the work of inventors and 
engineering manufacturers, not only in con- 
nection with our defence, but in maintaining 
a large population at a relatively high 
standard of living. They might be reminded 
of China. 

Many British engineers in the nineteenth 
and twentieth centuries prepared schemes and 
carried out some useful work for the develop- 
ment of the natural resources of China and 
the introduction of mechanised transport. 
They were often handicapped by political 
conditions in China, but they gained valuable 
experience of the country and the working 





classes. The revolution of 1911 was followed 
by a breakdown of the authority of a central 
government, but the revolutionary leaders 
did appreciate the value of applied science, 
although they were able to do little to make 
use of it, because of the chaos in the country 
due to civil war. 

The standard of living of the majority of 
the people has been tragically low for at least 
a century, during which it could have been 
improved by well-planned engineering 
schemes. The poverty of the country was so 


universal, after the abortive Taiping rebellion," 


in the middle of the nineteenth century, that 
the Chinese (Manchu) Empress was compelled 
to raise foreign loans on the security of the 
Maritime Customs Service. The clever 
organisation of the Service by Sir Robert 
Hart, and other British officials, enabled 
them to finance important engineering works, 
but these were limited to improvements of 
certain ports and navigation on a few 
waterways. 

Some progress was made in the building of 
railways, but the matter was complicated, 
not only by Chinese officials, but by inter- 
national rivalries. Extensive plans were pre- 
pared by British engineers, but many 
thousands of miles of lines proposed were 
never built. Those that were managed by 


British officials paid, because the traffic on 
them was great, but the civil wars after 1911 
upset the organisation. 


Toe New OvTLOOK IN CHINA 


The attitude of influential Chinese towards 
engineering schemes to-day is very different 
to that of the Manchu officials. They are 
anxious for Europeans to aid them in develop- 
ing the natural resources in the areas free 
from invasion. The urgent task is to provide 
a great quantity of mechanised equipment for 
the armies. Great efforts are being made in 
Far Western provinces to do this, but, until 
1939, that part of China had been always 
isolated and there had been very little indus- 
trial use of power or modern mechanism. It 
is obvious that the main object of the Allied 
Forces in India is to open up the Burma Road, 
in order to send equipment to the inland pro- 
vinces. ntime an industrial revolution 
is taking place in the Far West, for there are 
many experienced Chinese engineers and 
artisans working there. Thousands of young 
men and women in the refugee universities 
are studying scientific subjects. 

The first national leader to advocate an 
industrial revolution in China was Dr. Sun 
Yat Sen. In 1923 it was my good fortune to 
hear him acknowledge his indebtedness to 
the British for all that he had learned from 
them while he was a student in Hong Kong. 
The most prominent scholar in China to-day 
is Dr. Hsu Shih, who has exerted tremendous 
influence. A great classical scholar, he once 
said to me that “‘ only by mechanisation and 
modern engineering works can poverty be 
eliminated from China.” In many public 
speeches and widely circulated writings he 
has been a strenuous advocate of applied 
science in China. 

Dr. H. D. Fong, a Director of Research and 
Economics in Chi ing, said: ‘‘ China, 
when the war is over, will undoubtedly face 
a serious shortage of technical and managerial 
personnel to carry out her post-war pro- 
gramme of industrialisation.” He explained 
that technicians and managers from foreign 
countries “will be indispensable, if foreign 
capital is to be profitably and efficiently 
invested in the country. More and more the 
importance of technical co-operation, in 
addition to economic, is being realised in the 
sphere of international reconstruction.” 

An analysis, made in 1938, by the Royal 
Institute of International Affairs, placed the 
private capital invested from British sources 
in the British Empire Dependencies at some 
£250 millions. That is also the figure given 
for British investments in China at the out- 
break of war, but it excludes the large sums 
invested in Hong Kong and property in 
Shanghai and other ports. In common with 
thousands of other investors—Asiatic and 
American, as well as British—it was my mis- 
fortune to believe that it was impossible for 
the Japanese to conquer any territory held 
by the British. The only consolation those 
of us, who have been deprived of income, have 
is that this war may result in much closer 
co-operation between the British and Chinese 
for reconstruction in China by extensive 
engineering works. 

Having worked for many years in the Far 
East, it is permissible for me to express my 
pride concerning the splendid efforts that 
were made by my own countrymen, especially 
during the last fifty years, to introduce 
mechanism into China. British engineers were 
the pioneers in building railways, power 
plants, mining equipment, dockyards, and 
ports. They also were able to train a large 
number of Chinese artisans and engineers in 
applied science work. Some thousands of 
these workers migrated into the Far West 
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the Eastern plains. They carried vast quan- 
tities of machinery which they have erected 
and which has been a priceless aid in the 
resistance made by the Chinese. 

From the day that Manchuria was occu- 
pied, nearly twelve years ago, the Chinese 
people began to think of expelling the 
invader from that territory. Open warfare 
between the two nations commenced in 
July, 1937, but long before that time the 
thoughts of many of the educated Chinese 
had turned towards applied science as the 
only hope of enabling the nation to retain its 
freedom. They began to realise that only by 
the aid of modern mechanism could they 
supply the equipment needed to repel the 
invader. 

For ten years, before 1937, the Chinese had 
been making progress in industrial develop- 
ment, mostly under the guidance of Anglo- 
Saxon engineers. In seven years (1930-37) 
China’s export of minerals increased in value 
from less than 19 millions to 102 million 
dollars. Shanghai became a great centre of 
a mechanised textile industry ; the import of 
cotton yarn into China fell in value from 
rather less than 16 million dollars to 2,700,000 
dollars because of the increase in production 
of cotton yarn in China, although the textile 
industry had rapidly increased in output over 
that period of seven years. 

Many of these textile mills were owned by 
Europeans or Japanese, but there were 
others that were owned and managed entirely 
by Chinese. The Wing On Company had 
three big mills in Shanghai. They generated 
their own electric power by steam turbines. 
T knew the Chinese engineer in charge of all 
of the generating plant and electrical equip- 
ment in one of these mills. He was one of the 
most able and conscientious engineers that 
it has ever been my privilege to know. He 
had graduated in a British university and 
had kept himself thoroughly up to date by 
a constant study of the latest technical 
literature. He had effected very great 
economies by installing new plant which was 
of British origin. He was not the only Chinese 
engineer trained in a British university who 
was doing spendid work by persuading his 
own, countrymen to finance industrial deve- 
lopment. The enthusiasm of the Chinese 
merchants and bankers in the pre-war days 
for applied science was very largely due to 
the good profits that invariably came to 
them as a result of the introduction of 
machinery. 

Up to 1939 the generating stations in the 
International and French Settlements in 
. Shanghai had a power load of 200,000 H.P., 
and there were many factories in Shanghai 
outside the Settlements that were supplied 
by generating plants owned by Chinese. 
Shanghai had a population of 34 millions. 


THE AMAZING TRANSPORTATION OF 
MACHINERY 


No single engineering achievement of the 
last decade attracted such worldwide atten- 
tion as the construction of the Burma Road 
by the Chinese people. But the mass trans- 
portation and transplantation of the 
machinery, salvaged from the war areas, to 
places more than a thousand miles distant 
inland, was an even more astonishing and 
heroic effort than the building of the Burma 
Road. The frequent bombing and machine- 
gunning of the men, women, and children, 
who carried the remnants of the industrial 
equipment from the Yangtze plains into the 
mountains of the Far West, demanded great 
courage as well as incredible endurance. 

While much of the heavy machinery was 
carried in junks that were hauled up by man 
power—a team of a hundred men on one rope 
—through the rapids of the Yangtze gorges, 





very great weights were carried on the 
shoulders of men and women up the pre- 
cipitous single-track mountain paths to the 
higher levels of the Szechwan Province. 

A great bulk of the many thousands of tons 
of machinery removed inland, and now in 
use for military supplies, had been originally 
supplied and erected in China by British 
engineers. It is fortunate that the Szechwan 
Province in the Far West is practically 
inaceessible to an invader. The only 
approaches can be easily defended. It is 
an area about three times the. size of Great 
Britain and its normal population is about 
70 millions, but it is reckoned that more than 
50 million refugees have swarmed into the 
province in recent years. It is of interest to 
note that one of the greatest heroes in 
Chinese history, the great Yu (2283 B.c.), 
built great waterworks, dykes, and dams in 
this province. He studied the peculiarities of 
the various rivers that flowed down from the 
Himalaya Mountains through the province ; 
his method of working is still used there in 
the control of the rivers, although in recent 
years navigation has been improved in some 
of the streams by dredging. The people 
acclaimed the engineer Yu as “ The Great 
Yu,” so it is evident that in those days the 
work of an engineer in China was appreciated. 
In recognition of his services Yu became 
Emperor of China, because he had saved the 
province from disaster and had greatly 
increased its productivity. Even at the 
present day there are to be seen on the rivers 
in this province temples in which prayers are 
said on behalf of this great hydraulic engineer 
of China. 

During my visits to this province I was 
struck with the many possibilities for develop- 
ing water power that were evident, and 
although it is difficult to obtain details of 
what has been done in this connection, it is 
fair to assume that some of the modern 
Chinese engineers, who are at work there, 
have turned their attention to this useful 
source of power. The result of the concen- 
tration of industrial development in these 
Far Western Provinces, which are richly 
endowed with natural resources, must have a 
very great influence upon the future of China. 

“Simultaneous Resistance and Recon- 
struction ”’ is the slogan of the Chinese people 
to-day ; it is the goal towards which the 
nation is striving. Anyone who has lived in 
the Far East, and who has followed closely 
the reports of the devastation in many large 
areas caused by the invaders, must realise 
that the obstacles to the attainment of 
“Simultaneous Resistance and Recon” 
struction” are tremendous. But the industry, 
dogged tenacity of purpose, and ingenuity of 
the Chinese have enabled them, in these six 
years of invasion, to do what many Europeans 
who knew the old China thought was 
impossible. 


RECONSTRUCTION IN THE WESTERN 
PROVINCES 


In July, 1936, a plan for the development 
of heavy industries was prepared by the 
National Resources Commission. It called 
for an annual production of 300,000 tons of 
iron, 300,000 tons of steel, 1,500,000 tons of 
coal, 5000 tons of lead, 3600 tons of copper, 
2000 tons of ferro-tungsten, 25 million 
gallons of petrol, and 50,000 tons of ammo- 
nium sulphate. Power-driven machinery 
and electrical equipment, &c., were to be 
imported. These works were to be financed 
by the National Treasury and foreign 
investments. 

The plan was being rapidly developed in 
the vulnerable Eastern Provinces when that 
territory was invaded. The work had been 
commenced in that part of China because 





communications were more advanced, 
minerals more easily mined, and skilled 
labour was more available. 

As the peril approached, . factories and 
equipment were at first removed from 
Shanghai, and the lower Yangtze Valley, to 
Hankow; before the Japanese captured 
Hankow—600 miles up the Yangtze— 
another removal from that centre to Chung. 
king was completed. In spite of the valiant 
effort to remove industrial equipment, much 
of it was destroyed to prevent the invader 
using it. The Chinese were the originators of 
“the scorched earth ”’ policy. 

Altogether 341 factories, with machinery 
and equipment weighing over 100,000 tons, 
were moved into the interior. It included 
32,600 tons for textile factories, 8600 tons for 
coal mining, 3300 tons for factories making 
electrical gear, 3400 tons for porcelain fac. 
tories, 2200 tons for chemical factories, 
All of these loads were in addition to the 
heavy equipment moved from the Hanyeh- 
ping Iron and Steel Works at Hankow. It 
was moved by 80,000 labourers and 200 
staff members. 

In the Western Provinces of Szechwan, 
Yunnan, and Kweichow, free of invasion, 
those industrial plants have resumed opera- 
tion and new mines are being worked. Coal, 
iron, steel, copper, ammunition, electric 
power, and equipment and substitutes for 
petrol have been produced. 

The shortage of skilled labour has been a 
universal complaint amongst manufacturers, 
mineowners, and the Government. Every 
effort is being made to train workers, but 
experienced foreign instructors are needed. 

The indiscriminate bombing by the enemy 
led to a policy of decentralisation in the deve- 
lopment of the interior. Woodlands were 
levelled and swamps reclaimed to form sites 
for the new factories. Communications in 
the West were developed. Within two years 
of the establishment of the Government in 
Chungking more than 6000 post offices were 
added and 30,000 miles of telegraph lines 
were put into operation. The telephone com- 
munication in Free China to-day has a 
greater mileage than the total for the whole 
country before the invasion. 

A year ago it was reported that 3000 miles 
of motor roads had been completed and 
another 3000 were then under construction. 
Numerous radio stations have been installed 
so that distant centres are easily communi- 
cated with and air transport has carried 
passengers and goods from place to place. 

A recent tour by Generalissimo Chiang Kai 
Shek in the North-West Provinces resulted in 
the decision to construct engineering works 
in the sandy desert regions first conquered 
by a Chinese Emperor in 101 B.c. Survey 
work has also been started in connection with 
a ten years’ irrigation scheme for the Kansu 
region. Long before the Christian era the 
Chinese had completed large irrigation works 
in the Central and Coast Provinces, and in 
Szechwan, but very little had been done to 
make the land fertile except where it was 
possible to divert falling water. 


THE ENGINEER INCREASES Foop 
- PRODUCTION 


While it is true that the most urgent need 
in China to-day is military equipment, there 
is also the great problem of the provision of 
food for soldiers and the people. There are 
two developments in engineering science 
which will, in due course, have .a profound 
effect in helping to solve the food problem. 
They are the provision of efficient pumping 
machinery and the successful building of 
great dams. Hitherto every square yard of 
land, where water could be obtained, either by 
gravity or by hand, was made fertile by the 
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industrious Chinese, “farmers for forty 
centuries.” In the whole of the territory 
claimed by the Chinese—including Man- 
churia and Sinkiang (formerly Eastern 
Turkestan)—it has been calculated by 
European scientists that some 706 million 
acres can be made available for production, 
yet only 176 million acres have been culti- 
vated, although there is no more intensive 
farmer than the Chinese. The reason for the 
neglect of about three-fourths of the acreage 
that could be cultivated is given by those 
European scientists, They say it is because 
“China lacks machinery and its corollary 
—power.” The installation of pumping 
machinery and the creation of large reser- 
voirs will enable those lands in the West to 
be made fertile. 

If there is to be “ freedom from want ”’ in 
China great efforts will have to be made to 
create very large engineering schemes for 
food production. 

It is probable that much of the mechanism 
used for pumping will be driven, either 
directly or indirectly, by water power. The 
International Executive of the World Power 
Conference, in 1929, stated that it was of 
vital importance, to the proper economic 
development of the world, that concerted 
action should be taken with a view to deve- 
loping, on a scientific basis, the enormous 
potentialities of countries such as Africa and 
China, in which, so far, little development has 
taken place. 

The United States Geological Survey 
return (1927) gives the potential water power 
resources of Asia at over 69 million horse- 
power. A glance at the map which shows the 
high mountains in the west of- China, and 
other ranges in the country, and the big 
rivers, will make any engineer realise that 
water control will be almost the most vital 
problem to be solved. It is not only a matter 
of power production, but of flood prevention 
and the improvement of inland navigation. 
Here, indeed, is a subject that demands the 
closest study by the greatest experts in the 
world. The valuable experience gained by 
British engineers in India, Egypt, and in the 
Dominions should qualify them to éake an 
active part in any international scheme to 
utilise more efficiently the water resources of 
China. 

We have many encouraging signs that 
there will be close co-operation between the 
Chinese and the British for the reconstruction 
of China. There was never a more successful 
example of international work than in the 
case of the Chinese Maritime Customs 
Service, which functioned efficiently for more 
than éighty years. It is my firm conviction 
that the Chinese and the British have many 
characteristics in common, not the least 
being their desire for peace and their deter- 
mination to resist oppression, at whatever 
sacrifice. For more than a century large 
commercial contracts were carried out be- 
tween representatives of the two nations 
without any legal formalities ; their word was 
their bond. It has been my good fortune to 
hear many British engineers speak in terms 
of great praise of the Chinese workman. In 
Malaya, under a stable: Government, the 
industrious Chinese labourer often ended his 
life as a very rich man. There surely cannot 
be a finer work for any engineer than in 
helping to cure the appalling poverty that 
exists in China. He will find life in that 
country fascinating and the Chinese people 
appreciative of service rendered to aid them 
improve their standard of living. 








Cars ror Canapa.—The Canadian National 
Railway has taken delivery of the first 50 of an 
order for 900 all-steel 40-ton box cars ordered from 
the National Steel Car Corporation. 








Obituary 


EDSEL BRYANT FORD 


Ir is with deep regret that we have to 
record the death of Mr. Edsel Bryant Ford, 
president of the Ford Motor Company, which 
took place at Detroit on Tuesday, May 25th, 
at the early age of forty-nine. -Edsel Ford 
died from an- attack of undulating fever 
which followed a recent operation. He was 
well known in England, which he visited 
several times, while in America he was taking 
a leading part in the production of aircraft 
at the Ford factories and other Government 
works. 

Edsel Bryant Ford was born at Detroit, 
Michigan, and received his early education 
at the Detroit University School. As the 
only son of Henry Ford, who was at that time 
working with the Detroit Edison Company, 
and just developing his first motor-car, he 
was destined to take an _ ever-increasing 
interest in Ford concerns. Leaving school at 
about nineteen, he joined his father’s com- 
pany, and at twenty-two was made its 
secretary. By the end of the last war he was 
in control of the Ford interests as vice- 
president of the Ford Motor Company. 

He travelled widely and took an active 
interest in American aviation, and it was he 
who persuaded his father to take up the 
manufacture of aircraft at the Dearborn 
factory. He offered a prize for an annual 
competition in flying in America, and was 
a sponsor of the famous Antarctic Expedition 
undertaken in 1929 by Admiral Richard 
Byrd, who, it will be recalled, made in the 
November of that year the first flight over 
the South Pole. 5 

Mr. Edsel Ford visited England in 1929 
to cut the first sod on the site of the Ford 
factory at Dagenham. In 1936 he came to 
this country again, and spent some time at 
the Fordson experimental farms at Boreham, 
and a further visit was made in 1938, when 
he spent some time motoring in Scotland and 
took the opportunity of conferring with some 
leading representatives of the British motor 
manufacturing industry. With the outbreak 
of war in 9939 the Ford position became 
increasingly interesting, and a year later Mr. 
Edsel Ford announced that he would be able 
in an emergency to deliver 5000 aircraft a 
day. In 1941 the Ford concerns agreed to 
recognise organised labour. Since that time 
the Willow Run factory and others have 
been started, and Mr. Edsel Ford had taken 
a leading part in the designing and laying 
down of factories for building aircraft, engines, 
and cars in many parts of America. 
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Recent Advances in the 
Electrometallurgical Industry* 


During recent years, and especially since the 
outbreak of war, development in the electro- 
metallurgical field has proceeded with astonish- 
ing rapidity. This development has been 
particularly pronounced in the United States, 
where raw materials are plentiful and there are 
ample facilities for the production of cheap 
electrical energy. The possibilities of further 
expansion, both in this country and elsewhere, 
however, are now being exploited, and the 
development of the home industry will doubt- 
léssly be stimulated by the growing realisation 
that, under certain circumstances, electrical 
energy can be produced by the modern steam 
generation station on a basis which compares 
favourably with the cost of production by a 
hydro-electric plant. 





* Summary of a lecture delivered to the Institute of 
Chemistry by Dr. J. W. Cuthbertson, of Manchester 
University. 


- Electrometallurgy may conveniently be sub- 
divided into two main sections covering electro- 
lytic processes and electrothermal processes 
respectively. The former include extraction, 
refining, electro-deposition, surface protection, 
andsoon. In the extraction field mention may 
be made of the enormous expansion in the pro- 
duction of aluminium and magnesium, and of 
the pioneer work now yielding results in 
America on the electrolytic production of 
manganese from low-grade ores. 

Turning to the sphere of electro-deposition, 
bright plating, which was first introduced some 
years ago, has since made great strides. This is 
particularly noticeable in the case of nickel 
and latterly also of zinc. Electrogalvanising 
has now to a large extent superseded the old 
hot dip process, while considerable progress is 
being made in the corresponding electrotinning 
industry. Hard chromium plate is in wide 
demand throughout the engineering industry- 
as a means of obtaining improved resistance to 
surface wear and abrasion of metals and alloys. 
The persevering efforts which continue to be 
made to find a non-toxic substitute for plating 
baths of the cyanide type appear to be meeting 
with some success, more especially as regards 
the deposition of copper. Recent work on the 
deposition of aluminium from non-aqueous 
electrolytes is of outstanding interest and has 
led to the development of a process which is 
now being exploited on a semi-industrial scale. 
Considerable advances have also been recorded 
in the deposition of alloys—a field which for 
certain engineering and other applications would 
appear to offer attractive possibilities. 

Until only a very few years ago electrolytic 
polishing was almost unknown outside the 
laboratory. It is therefore interesting to record 
the rapid progress made recently in the indus- 
trial development of this method of surface 
finishing. 

In the electrothermal field the most note- 
worthy achievement of recent years has prob- 
ably been the perfecting of the coreless induction 
furnace. Originally these furnaces were used 
mainly for melting and alloying, but promising 
results have also been obtained by using them 
in refining practice. The use of the coreless 
furnace as a means of raising the temperature 
of metals and alloys for purposes of heat treat- 
ment is becoming increasingly popular, The 
versatility of the method is well illustrated by 
its application to the internal hardening of 
hollow parts. In the resistance furnace field 
developments have largely been confined to 
improvements in the design and control units 
of the closed type intended to be used with 
special gas atmospheres. Arc furnaces have 
undergone marked changes in design; but, 
apart from the growing demand for electric 
steel and consequent expansion of plant, there 
has not been a great deal of change in arc 
furnace practice during recent years. 








The Institution of Municipal 
and County Engineers 


THE seventieth anniversary of the Institu- 
tion of Municipal and County Engineers is 
to be celebrated on June 25th. It was the 
Public Health Act of 1848 which called into 
existence the embryo of the sanitary engi- 
neer and surveyor. Up to that time the 
surveyor was a sort of Jack of all Trades, 
with little or no _ scientific training or 
knowledge. The report of the Royal Sanitary 
Commission in 1871 led to the calling of a pre- 
liminary meeting, which, in turn, led to the 
formation of the Institution in May, 1873, when 
sixteen borough surveyors of English towns 
attended. After about twenty years as the 
Association of Municipal and Sanitary Engi- 
neers and Surveyors, it became the Institution 
of Municipal and County Engineers. To-day 
the Institution has a membership of over 6000, 
embracing not only engineers and surveysor 
holding chief appointments in counties, cities, 
and towns, but also their deputies and assistants, 
and covering all parts of the British Isles, with 
branches in South Africa and India, and groups 








in other parts of the Empire. 
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Pumping Plant for Flood Protection 


No. Il—(Continued from page 433, May 28th) 


Marin Pumps 


\ gp Sulzer screw pump, which has been 
evolved by Sulzer Brothers after exhaus- 
tive research and experimental work extending 
over a number of years, possesses a radial 
axial characteristic intermediate between the 
centrifugal pump and the true axial or pro- 


peller pump. This type of pump therefore | thrust is taken up by a thrust bearing of the 


of the general design of the impeller and its 
actual size, while Fig. 5 shows one of the 
pumps erected in the works of Hathorn, 
Davey and Co., Ltd., at Leeds. The pump 
shaft, which is of high-gradé steel, is pro- 
tected throughout its length inside the casing, 
and where passing through the gland by 
means of a Monel metal sleeve. Any axial 
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FIG. 3—SECTION THROUGH SCREW PUMP 


has a specific speed slightly higher than the 
centrifugal pump and lower than the axial 
pump, which fact in the present instance 
enabled direct coupling to the oil engine to 
be employed without the intervention of any 
form of speed reducing or speed increasing 
gear. The general design of the Sulzer screw 
pump is shown in the sectional drawing repro- 
duced in Fig. 3, from which it will be seen 
that the impeller rotates within an internally 
machined casing ring, conforming to the 




















Fic. 4—PUMP IMPELLER 


profile of the outside edge of the impeller 
blades. The high manometric efficiency of 
87 per cent. at the normal duty point is 
guaranteed on the pumps in question. 
Guide vanes cast into the discharge taper of 
the pump casing convert any resultant whirl 
in the water on discharge from the impeller 
into axial flow, giving a true streamline dis- 
charge from the pump casing. Fig. 4 is a 
reproduction of a photograph of one of the 








Michell type, combined with a journal bearing 
mounted on the pump suction bend casing 
the shaft terminating in a flexible coupling 
of the rubber pin type keywayed on, and 
matching with the coupling keyed to the main 


pump and the absence of any projections or 
changes in direction of flow, a matter of con- 
siderable importance in land drainage instal. 
lations where quantities of weeds and other 
solid matter have to be dealt with. 


AIN ENGINES 


The main engines are of Crossley Brothers’ 
manufacture, type 2H D 15, and are of the 
two-cylinder horizontal four-cycle type, each 
having a twelve-hour rating of 240 B.H.P. at 
a speed of 220 r.p.m. The general arrange- 
ment of these engines can be seen from the lay- 
out plan in Fig. 2 (ante). Each engine consists 
of two separate bed frames, each mounted on 
a separate concrete block, and is provided 
with a continuous crankshaft carried in the 
four bearings of the bed frame with an out- 
board bearing outside the fly-wheel. This 
type of engine is essentially a heavy-duty 
slow-speed engine, and in the present instance 
was selected, first, because the speed corre- 
sponded to the speed of the pump, and thus 
enabled direct coupling to be employed, and, 
secondly, on account of its long life and 
reliability. It has the additional advantage 
of being capable of running on a wide variety 
of fuel oils which may be of importance under 
wartime conditions. On test at the maker’s 
works, fuel consumptions of 0-364 1b. per 
B.H.P. per hour at full load, with Shell Pool 
oil of 0-866 specific gravity, were obtained. 


AUXILIARIES 


The auxiliary equipment, which, in a plant 
of this nature and apart from the main pumps 
and engines, forms a very important portion 
of the plant, can be divided into two parts, 
namely, that for the starting up of the main 
pumps and generating plant, &c., and the 
cooling system to the main and auxiliary 
engines. 

The starting equipment, with which we 
propose to deal first, is itself divided into two 
parts and comprises the exhauster sets for 
exhausting and priming the pumps and the 
compressor sets for providing compressed air 





engine crankshaft. The second journal bear- 
ing is located in the bearing housing 


for starting the main engines. Duplicate sets 
e 




















Fic. 5—-PUMP ERECTED 


incorporated in the discharge casing and 
is lubricated by means of a Wakefield 
mechanical grease lubricator driven by flat 
belt from the pump shaft between the pump 
coupling and the thrust bearing. 

Reference again to the sectional drawing, 
Fig. 3, will indicate the clean straight- 





impellers taken on site, and provides an idea 





through flow obtainable in the screw type 


AT MAKERS' WORKS 


of exhausters and compressors are installed, 
each set provided with a Crossley vertical 
single-cylinder oil engine with a normal rating 
of 6 B.H.P. at a speed of 1000 r.p.m. Each 
of these engines drives through belting and 
fast and loose pulleys either a horizontal 
single-acting single-stage air compressor, 
which delivers compressed. air at @ pressure 
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of 250 lb. per square inch to two mild steel 
receivers, each 27in. diameter and 72in. 
high, or, alternatively, a Reavell exhauster 
capable of exhausting ope main pump at a 
vacuum equivalent to 10ft. head-of water in 
a time of about 8 min. It is clear that the 
auxiliary engine will not be called upon to 
drive the compressor and exhauster simul- 
taneously, as on starting up the air vessels 
will be partly charged and only the exhaust- 
ing of the main pump will be required. Both 
sets of auxiliaries are, however, inter- 
connected, so that, if necessary, any pump 
can be primed or any engine started by 
either exhauster or compressor. 

No main electric supply is available at the 
site, and it was necessary therefore to provide 
generating plant to supply current for the 
electrical operation of the main sluice valves, 
which will be dealt with in detail later, and 
for lighting purposes. The generating plant 
comprises a Crossley vertical two-cylinder 
engine having a normal rating of 28 B.H.P. 
at a speed of 1000 r.p.m., direct coupled to 
a 15-kW alternator wound for 230/400 volts, 
50-cycle supply. This engine is arranged for 
electric starting. The control panel for the 
alternator is of the totally enclosed type, 
push-button operation of the main sluice 
valve motors being provided. 

Cooling System.—In designing the cooling 
system for the main and auxiliary engines it 
was considered inadvisable to utilise the 
water in the main drain for circulation in the 
engine jackets, in order to avoid any possi- 
bility of harmful effects due to the nature of 
the water. It was decided therefore to incor- 
porate in the construction of the roof of the 
pump house building a concrete tank to be 
filled with rain water, which would be used 
for jacket cooling on the continuous circula- 
tion system. Each main engine therefore is 
provided with two Sulzer single-stage low- 
lift pumps, driven by Brammer belts from 
pulleys on the engine crankshaft outside the 
outboard bearing, a Serck cooler, and 
Merrill twin strainer. The water from the 
overhead tank gravitates through the engine 
jackets to the suction of one of these low-lift 
pumps, which discharges through the Serck 
cooler back to the overhead tank. The other 
pump, the raw water pump, draws cooling 
water for the primary side of the Serck 
cooler from the suction culvert, discharges 
through the Merrill strainer, and the primary 
side of the cooler, into a tundish, and so back 
to the culvert. 

The auxiliary engines draw their cooling 
water supply similarly from the overhead 
tank, the cooling system in this case being 
on the assisted thermo-siphon system, an 
auxiliary circulating pump being fitted on 
and driven direct from each auxiliary engine. 


Matn VALVES 


Each main pump is provided with a 60in. 
electrically operated sluice valve of the full- 
way wedge gate type, manufactured by J. 
Blakeborough and Sons. The electrical 
equipment for operating these valves com- 
prises a squirrel-cage motor of the end flange 
mounting type, the usual limit switches being. 
provided on facings on the indicator to 
interrupt the control circuit when the valve 
reaches the open and closed position. 
Reversing contactor type main starters are 
provided with push-button control from the 
central control panel. The drive is trans- 
mitted through an adjustable torque-limiting 
clutch of the slipping type. 

As has already been mentioned above, no 
main electricity supply is available on site, 
and electrical operation of the main sluice 
valves is therefore dependent upon the opera- 


In order to make the functioning of the station 
entirely independent of the set in the unlikely 
event of it being out of action, it was decided 
to provide alternative means of opening and 
closing the main sluice valves. Each valve 
is therefore fitted with an auxiliary com- 
pressed air motor for this purpose, the motors 
operating on a pressure of 100 lb. per square 
inch, the air being obtained from the starting 
air receivers of the main engines through 
reducing valves on a common bus main 
connecting all four valves to all four air 
receivers. The 12ft. by 5ft. penstocks in 
the culverts below the pumping station are 
of the Glenfield and Kennedy type. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Inatitution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





COPPER FOR LOCOMOTIVE PURPOSES 


No. 24, Part 5. This specification completes the 
revision of all the parts in the series of specifications 
covered by Report No. 24, material for railway 
rolling stock. There has been some delay in the 
issue of this part, in view of research work which is 
being carried out with regard to the impurities in 
copper for welding purposes. This research may 
take some time before the results are available, and 
as a reprint of this part had become urgently neces- 
sary, it was decided to proceed with the publication 
of the revision, thus giving effect to such modifica- 
tion as had been made to other clauses; but the 
clauses on the chemical composition of copper 
have been retained in their original form. en 
the results of the research are available it is pro- 
posed to issue a revision slip, to make such alteration 
to the chemical composition as may be necessary. 





VARNISH CAMBRIC-INSULATED CABLES 
FOR ELECTRICITY SUPPLY 


No. 608—1943. The shortage of rubber, paper, 
and other materials has already brought about a 
number of changes in wiring and cable practice, and 
for certain purposes increasing use is being made of 
varnished cambric-insulated cables, which were at 
one time used mainly on board ship. A revision of 
the British standard specification for this type of 
cable has been published as B.S. 608—1943. There 
will probably be restrictions on supplies of varnished 
cambric from time to time, and it cannot therefore 
be assumed that cambric-insulated cables will 
replace rubber cables to an unlimited extent. The 
revision of B.S. 608 does, however, bring the specifi- 
cation into line with current manufacturing practice 
and will no doubt encourage the use of this alter- 
native to rubber cables as far as availability will 
permit. 





WELDING PLANT AND EQUIPMENT 


Amendment No. 1 to B.S. 638—1942. An 
important amendment has just been issued to 
B.S. 638, which provides for the use of an alternative 
cable for extension welding leads. Whilst the T.R.S. 
cable is retained for short length of lead immediately 
attached to the electrode, the alternative cable, 
known as the semi-embedded braided type, has been 
developed for extension leads, where flexibility is 
not of such primary importance as when attached 
to the electrode. In view of the necessity for con- 
serving rubber, it is hoped that the alternative cable 
will be used wherever possible. The current ratings 
of the cables have also been modified so as to 
economise in the size of cables used and alternative 
constructions have been included so as to increase 
the availability of supply. 





FLAMEPROOF HAND-HELD ELECTRIC 
DRILLING MACHINES 


No. 1090—1943. This specification for hand-held 
electric drilling machines covers machines such as 
are used in large numbers in coal mines for drilling 
shot holes in coal and also in stone for blasting. 
When first introduced and for some time afterwards, 
the motor was controlled by making and breaking 
the line current directly, by means of a grip switch 
in the handle. Owing to limitations of space and 
weight, it resulted that the wear and tear of the 
switch contacts was rapid, but by the application of 


the duty of the grip switch was limited to breaking 
the control circuit, with corresponding reduction of 
maintenance. However, to meet the irements 
of the overseas market, this specification admits 
either direct or remote control. These drilling 
machines are only designed to be driven by a 
squirrel-cage, three-phase, induction motor, with a 
voltage limit between lines of 125 volts, Some of 
these machines are designed for 150 cycles and this 
requires the interposition of a frequency changer, 
which also effects the voltage transformation. 
Where the general system is direct current, a motor 
generator is used to provide the low-voltage, three- 
phase circuit for the drilling machine. 





PRINCIPLES OF PRODUCTION CONTROL ! 


No. 1100, Part 1—1943. The British Standards 
Institution has now published the first of a series 
of booklets dealing with Office Aid to the Factory, 
with a view to increasing production and saving 
man power. This first booklet, which is entitled 
“Principles of Production Control,’’ sets out the 
advantages which arise from the correct planning of 
production in factories of all sizes. It points out 
that bottlenecks and delays in many cases arise 
from ‘lack of a properly organised production plan 
which ensures smooth working and the elimination 
of idle time and duplication of effort. The general 
principles involved in instituting a of pro- 
duction control are outlined and the functions which 
have’ to be carried out are clearly defined. It is 
believed that engineering concerns, to whom this 
booklet is particularly addressed, should be able 
to derive considerable assistance from a study of 
it. Price 6d. post free. 





HARD COPPER SHEETS AND STRIP FOR 
ELECTRICAL PURPOSES 


No. 1110—1943. This newly issued War 
Emergency Standard for Hard Copper Sheets and 
Strip for electrical purposes completes the series of 
specifications which were in preparation for cop 
for electrical p . Requirements are laid down 
covering quality, freedom from defects, tolerances, 
and mechanical tests. An interesting feature of the 
specification is the fact that copper produced by the 
fire-refined process is provided for. This is in 
keeping with the amendment recently issued to the 
other specifications in the series. 





FINE RESISTANCE WIRE FOR TELECOM- 
MUNICATION AND SIMILAR PURPOSES 


No. 1117—1943. This specification has been 
issued to meet the requirements of Government 
Departments for fine resistance wires with consider- 
ably closer tolerances than those permitted in 
B.S. 115, Metallic Resistance Materials. To supply 
materials complying with this new specification 
involves special selection, and it is therefore neces- 
sary that some control be exercised over the use of 
the material. It is therefore understood that the 
material may be used only under licence from the 
Ministry of Aircraft Production. For all ordinary 
purposes B.S. 115 will stillapply. Price 6d. post free. 





c 





INDUSTRIAL SaLvaGE Grovups.—An interesting 
new development is being promoted by the Direc- 
torate of Salvage and Recovery, Ministry of Supply. 
The scheme ams at the appointment by each 
industrial works of a salvage officer, who may be 
either part-time or whole-time, to stimulate and 
organise the maximum recovery of salvage in each 
works or department of the works. Leaflets for 
the guidance of such salvage officers are provided 
by the Ministry and, if desired, a limited number of 
posters will also be supplied. Industrial salvage 
groups are being formed consisting of the salvage 
officers of the works in any given locality. These 
groups elect their own honorary secretary and 
occasional meetings of their members to 
exchange information and ideas and to discuss any 
problems of disposal or treatment of salvaged 
materials. On such problems the Directorate of 
Salvage and Recovery, Ministry of Supply, is glad 
to assist and will, where necessary, undertake special 
investigation and research. This plan serves a two- 
fold purpose ; it arouses among the employees an 
active interest in promoting the salvage of the odds 
and ends and waste material that arise in the course 
of their work, and it enlists the combined experience 
and technical knowledge of specialists in solving 
problems relating to the best economic use of diffi- 
cult materials. Although the plan was launched 
only recently, over 120 district groups have already 
been formed, with a membership of about 3000 
firms, and many other groups are in process of 
formation. Firms interested are invited to com- 
municate with the Directorate of Salvage and 
Recovery (Industrial), Berkeley Court, Glentworth 
Street, N.W.1, or with the Department’s Regional 








tion of the auxiliary oil engine alternator set. 





remote control, for which this specification provides, 


Recovery Officer for the district. 
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Surface Finish and the Function 


of Parts* 

By GEORG SCHLESINGER, Dr.-Ing.t 
(Continued from page 436, May 28th) 
CoMPARISON OF BRITISH AND GERMAN AERO- 
ENGINE Parts 


Ar the request of the Director of Scientific 
Research, Ministry of Aircraft Production, who 
has given permission for this publication of the 
results, an investigation was made of the finish 


scratches did not exist, the thickness of the 
wall of the piece could be diminished, thus 
decreasing the weight, which is so important a 
factor in aircraft design. 

The preparation of reliable comparisons pre- 
sented some difficulty, as the German parts had 
been in service while the British had not. 
Further, in a few cases no British aero-engine 
components were available, and recourse had 
to be made to components for commercial 
vehicles, as representing the next highest 
quality. However, the effect of use was largely 
counteracted by the selection of spots which 
were either not worn or showed little wear for 
measurements on cylinder bores, crankshafts, 


British pattern of steel big end (No. 194) was 
only 0:6 micro-inch, whereas the German 
(No. 59) was 12 micro-inches, although it was 
not badly worn. 

More difficulty was experienced in comparing 
the surfaces of the softer materials used for 
pistons and bearing shells. The piston skirts 
were so worn that readings could only be taken 
at odd spots, but the pen records taken on those 
spots were so characteristic of diamond turning 
that considerable confidence can be placed in 
the results, which show roughnesses of the order 
of 7-36 micro-inches for the German pistons, 
against 3-7 micro-inches for the British 
specimens. The bearing shells also showed little 








of the chief components of certain captured 
German aero-engines, namely, ‘“Jumo 211” 


andsoon. In view of the short life of the engines 


trace of their original finish when the pen records 



























































































































































TaBLe [| 
**Jumo 211.” ‘** DB 601,” * BMW 801,” British, various. 
Component. Surface. Surface have, Surface have, Surface “aE Surface* ‘ have, Kemarks. 
No. micro- No, micro- No, miero- No, micro- 
inches. inches. inches inches. 
Cylinder eC See 22 7:5 153 1-6 182 2-4 203 1-5 Surface 203 was ground. The German 
bores were honed 
Cylinder .| Holding-down stud 24 17 Sag ea = .  ee 22 
199 14 
Piston OSs “Shite 37 18 145 31 (G) 188 25 189 3-1 
39 6-7 147 36 (G) — =n 217 6-6 
Piston .| Gudgeon pin hole... 38 35 — —_ 189 u Ba 186 3 
40 95 — = — ont 215 17 
nein ee SRE SE UGS a oe we ae Sans ot See —_ eit ahslaiatn 
Gudgeon pin ...| Centresection ... 10 0:8 149 0-9 _ — 222 0-9 
12 0-6 151 0-9 - _— 197 0-8 
ll 2:5 150 1-8 = nae 222 «| O89 eee 
13 0-6 152 2-1 -- - 197 0-8 
Connecting-rod | Small end (steel 60 1-2 — -- — -- 174 ll Surface 174 was from a commercial 
pattern) 64 5-6 vehicle engine ; in view of the fine- 
ness of big end surface 194 (below), a 
corresponding aero-engine small end 
would probably have a value of haye 
of about 1 micro-inches 
Connecting-rod Big end (steel pat- 59 12 -- — -- —_ 194 0-6 Surface 194 was honed 
tern) 
Connecting-rod | Big end (bushed 55 13 =e bid es ‘ 185 3-4 ' : 
pattern) 57 13 141 15 — 229¢e 10 
Connecting-rod Bolt shank ... ... 62 3-6 144 3-5 — 228 18 Note consistently finer finish of the 
66 9-6 125 -2 German parts 
Crankshaft SMG Se Than” eons Rte 49 2-4 lll 4:6 — - 196 1-3 Surface 196 had been lapped after 
47 3-1 114 2-7 grinding 
Crankshaft ..| Journal bearing ... 46 2-7 110 8-8 — — 229b Surfaces 229) and 2290 had been lapped 
48 2-8 115 3-9 -- — 229c 2 after grinding 
Crankshaft .| Journal bearing 50 12 116 26 — -- 229d 2-4 
shell 51 13 118 44 
Camshaft TOME -.0 | ese Sod 67 12 164 6-1 _ = lll 8-4 Surface 111 was from a commercial 
vehicle engine 
Camshaft .| Cam contour... ... 68 14 (G) 165 3-5 — — 112 8-0 Surface 112 was from a commercial 
(G) vehicle engine 
Valve... ch eer 27 3-8 154 5-1 186 3-1 229f 3-4 Surfaces 229f and 229g were lapped 
28 28 155 8-5 187 3-8 2299 3-6 after grinding 
Fuel injector ...| Plunger Beet 31 1-4 158 1-4 —_ — 339 1-9 Surfaces 339 and 274 were diesel engine 
components 
32 1-3 159 1-4 — 274 0-8 Surface 274 was ground, not lapped 
Roller bearing ...| Race... --. + 7 11 105 7-0 V.D.M. — 327 0-7 Surfaces 327 and 336 were oy (not 
airscrew necessarily for aircraft use only) 
92 17 108 4-1 96 17 Surface 96 was a commercial vehicle 
85 4-4 lll 4-6 196 71 336 0-7 component 
Roller bearing ...j Roller Av. of 2-9 129 4-2 200 5-6 330 1-0 Surface 330 was o—— (not necessarily 
88-91 140 4-1 203 5-3 for aircraft use only) 
Gear Re een Surface 78 was the —oe for which a 
78 12 (G) a o- i -— 323 4 (G) British gear of similar size and finish 
Wale co 36 5: 200% was in existence 



































* The British Surface Nos. refer to the table of results in ‘‘ Surface Finish ’’: Report of the Research Department of the Institution of Production Engineers. 


{ As surface 114 was unworn, it was the most useful for comparison purposes. 


(Junkers), ‘“DB601” (Daimler-Benz), and 
“BMW 801” (Bavarian Motor Works). The 
examination covered cylinder bores, pistons, 

pins, connecting-rods, crankshafte, 
valves, fuel ‘injectors, roller bearings, gears, &c. 
The results are given in Table I. 

Pen records were made of all the surfaces, 
with special reference to the presence of any 
deep scratches, which indicate the beginning of 
undesirable cracks. It is evident that if such 





* Institution of Mechanical Engineers, May 21st, 
1943—Abstract. 

+ Director of the Research Department, Institution 
of Production Engineers. 





and the fact that some of that life would have 
been spent in improving, 1.¢., wearing-in, the 
surfaces, it is thought that the selected figures 
given in Table I form a reasonable basis for 
comparison, particularly with reference to the 
hardened steel surfaces. 

In general, the finish of both British and 
German steel parts fell within the same class of 
roughness, with the British slightly finer. A 
notable exception was provided by the free 
surfaces of the connecting-rod bolt shanks ; 
the German surfaces varied from 3-6 to 
9-6 micro-inches, while the British were 
18 micfo-inches. On the other hand, the 





were examined. The big-end bushes of the 
German rods (forked, “‘ Jumo ”’ Nos. 55 and 57 ; 
plain, ‘‘DB” No. 141) were still in good eon- 
dition, however, and their hay. readings, varying 
from 13 to 15 micro-inches, compare well with 
the rougher of the two British surfaces 
(No. 229e), which was 10 micro-inches, The 
crankshaft journal bearings differed widely. 
The worn Daimler-Benz surfaces (Nos. 116 and 
118) were of little use, while the ‘ Jumo” 
surfaces (Nos. 50 and 51), though still in good 
condition, were of 12-13 micro-inches rough- 
ness, compared with the British surface 
(No. 229d) with 2-4 micro-inches. It seems 
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unlikely that the original finish of the German|for the bearings only, thus accelerating and 
parts could have been as good as that of the| cheapening the work. 
British specimens. ve ‘ 

It may be concluded that both the steel parts MAIN SPINDLES oF LaTHES 
wero of similar roughness, with the British] The main spindle (S,, Fig. 13) of a diamond 
slightly finer, exception being made of the! lathe was 2}in. in diameter and was made of 
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Magnification, 4000 vertically, 150 horizontally 
Fic. 12—Various Fits Obtained by Different Grinding Operations 


gudgeon pins, while German non-ferrous parts, ; nitrided steel, fine ground; it was driven at 
particularly the pistons, are rougher. speeds between 500 and 3000 r.p.m. with a 
- 3 1-5H.P. motor. The front bearing gave trouble 

Firs ror Various FUNCTIONS and was twice relapped. The first lapping 
. The distribution of different degrees of surface | showed little difference, haye remaining at 
fineness on the same shaft with reference to the | 11 micro-inches, but the second reduced the 


‘ P OOD et, ye 
5 MICRO-INCHES a 1 2:6) MICRO-INCHES 
r 
Arn = 
3-42 MICRO-INCHES 
have 
1) MICRO-INCHES ny 


e 
, ORIGINAL SURFACE 






Swain Sc. 


Old lathe : reconditioned, case-hardened, and 
fine-ground main spindle §8,. 


h ate . . * * 

Li MICROSINCHES roughness to 5 micro-inches and the machine 
then ran at a much lower temperature. 

A lathe thirty years old, driven at speeds from 


30 to 700 r.p.m. by a 10 H.P. motor, had a case- 


6, AFTER LAPPING 


have 
$ MICRO-INCHES 


€ 


‘ 
“Tne Enoineer 


New lathe : fine-ground nitrided main spindle §,. 
Magnification, 20,000 vertically, 150 horizontally 


Fic. 13-—Fine-ground Lathe Spindles Running in 
Scraped Bearings 


different fits and diameters is illustrated by 
Fig. 12, which shows a pump drive main spindle 
made of mild steel. A and F are drive fits and 
show an average of 11-14 micro-inches for 
have; B, D, and G are three journals with 
values of 9-6, 16, and 14 micro-inches for have, 
while C carries an oil thrower with an easy ~ 
push fit and E a ball race with a close push fit, 
both being of 19-20 micro-inches roughness. 
At H is a free portion with 26 micro-inches 

roughness. Thie spindle was ground on the See oy 
same machine with the same clamping, using 
the same abrasive wheel, the only change being 
in the number of strokes (run-outs) to obtain 
different surfaces. It is doubtful whether, with 
the exception of surfaces C, E, and H, the work- 
man paid much attention to differences at all. “ 
However, the appearance of the journals was 
much better than that of the other parts. If 
the operation had been planned so that the finer 
diameters were ground on a precision machine, 
and the coarser ones on an ordinary machine, 
the differences of the fits could have been taken 
into consideration, using the finest surfaces 
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Shaft surfaces: magnification, 10,000. 








} Magnification values throughout this paper refer to| . FIG. 15—Typical Grades of Rough of 
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hardened main spindle (S,, Fig. 13), 34in. in 
diameter, which was reconditioned by fine 
grinding to a‘roughness ‘of between 2-6 and 3-4 
micro-inches for the front and rear bearings. 
It has now been running for twenty months in 
a Babbitted front bearing and a bronze rear 
bearing at all speeds without giving any trouble. 

Spindle journals and bearings should have 
very fine surfaces, and lapping, honing, micro- 
honing, and super-finishing are, in the author’s 
opinion, the most suitable processes for thsee 
highly important components. Fine surfaces, 
with roughnesses of from 1 to 3 micro-inches 
ensure the formation of an oil wedge and uniform 
oil films, and so enable fine oils of low viscosity 
to be used in bearings without oil grooves and 
with a minimum of bearing surface. Fig. 14 


Mh vMlyyn 


(6) After 2 applics- yy yr 
tions of lap. 


(a) Original shaft. 


(c) After 4 applica- 
tions of lap. 
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yr sone 


(d) After 6 applica- 
tions of lap. 


(e) After 8 applica- a eee eae 
tions of lap. 


“Tre Enoincer Swain Sc 


Number 00 emery cloth was used for all lapping actions. 


Fic. 14——-The Effect of Lapping on Bearing Area 


illustrates the favourable effect of repeated 
lapping actions. 


SurFAcES OF FuEL INJECTORS AND 
GAUGES 


The great accuracy required of the plunger 
of a fuel injector will be discussed later, but it 
should be mentioned that these intricate com- 
ponents, the external surface of which must 
remain tight against very high pressure (2500 lb. 
per square inch), cannot be finished by grinding ; 
the commercially ground surface (Fig. 15, left- 
hand, side) is much too coarse. A fine-ground 
surface, even if it is very uniform, perfectly 
ground and straight, does not—on account of 
the irregularities of the surface—remain tight, 
and only a mechanically lapped surface will 
give a satisfactory result. 
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Gauge surfaces: magnification, 40,000. 


Lead-bronze bearing (B) and shaft (S): magnification, 40,000. 


Surfaces Produced in the Manufacture of Fuel Pump 


Plungers, Snap Gauges, and Lead-Bronze Bearings 
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The graphs bring out the differences of|170 to 80 by making a more extensive use of | of a ground surface on a tableway are open on 
surface irregularity and bearing area and show| grinding, and by more accurate manufacture|both sides and the retention of the oil wil] 
how the form factor increased from 45 per cent.! of the individual components and of the com-|depend on capillarity. Usually the adhesion 


Taste Il.—Working Conditions and Performance of Fine Finishing Operations 


























Grinding. Honing. Mechanical lapping. Micro-finish by honing. Superfinishing. 
Surface finish micro-inches (r.m.s. or} From 1 (fine) to 32} From 1 to 8... | From 0:5 to 5 -| From 0-5 to 5 .| From 0-5 to 5 
average values) (commercial) 
Appearance Parallel lines (sharp) ...| Cross-hatched lines Random ridges (smooth)} Cross-hatched fine lines} Random lines (smooth) 
(semi-sharp) (smooth) 
Movements of—(a) Abrasive : .| Rotating abrasive .| Rotating : Rotating and lap and| Rotating and Rotating and ef 
(6) Work ... ... ...  ...| Rotating } work Oscillating aheutive reciprocating work oscillating hone oscillating work 
mechanically and/or hydraulically driven} Oscillating Resting work Work at rest Rotating an } ‘del 
reciprocatin, 
€.g., cylinder e.g., cylinder é.g., Wrist pin e.g.. bore C9. oR 
Rotative speed of abrasive, surface feet per 5000-8000 150-500 30-90 (for plain surfaces) 100-300 3-50 (5-20 preferred) 
minute 
Rotative speed of work, surface feet “per 30-60 None 20-75 None Roughing 10-40; pa 


minute 


Rate of reciprocation ... 


..| Continuous motion, one- 





tenth to three-quarters} 
width of abrasive wheel! 


30-100 reversals pe 
minute 


_ ishing 30-60 





30-90 reversals per 
minute 


30-100 reversals per} 
minute (long stroke) 


300 — 3000 reversals per 
minute (crank motion 
preferred) 





Abrasive tools 









































-| Circular bonded grind-| Expanding honing sticks}; Two parallel lappi Hone of 1 to 6 expand-} 3 to 6 expanding sticks 
ing wheel (1 to 6 sticks) me dises; loose} ing sticks (long and wide) 
abrasive 
Lubricant or coolant .| Coolant 1/40 Isi —_— Lubricant (oil of low viscosity) a: 
Contact of tool (cylinder) ... .| Line contact... .| Contact of (1 to 6) sur-| Line contact... -| Surface contact ... -| Wide surface contact ; 
faces automatic cessation of 
action on full coin- 
cidence of abrasive 
and work 
Pressure, Ib. per square inch -| 2000-20,000 ... -| 500-1000 -| Up to 1200 (for low} 50-100, but multiplied] 1-30 internal; 3-50 ox. 
finishing) by wedge action ternal (3-20 Ib. pre- 
: ferred) 
Working temperature, deg. Cent. 180, up to 2000 (burn-| 20-40 -| 20-40 10-20 -| Not perceptible 
ing steel) 
Material (a) Dimensioning | 0-010-0-015... -| 0-002-0-015... -| None --| 0-0005-0- 001 -| None 
removal, = 
inches J) Finishing -| 0-003-0-0005 -| 0-001-0- 0003 -| 0-0003-0-00001 ... -| 0-0001-0-00002 ... -| 0-0001-0-00005 








with commercial grinding to 90 per cent. with 
mechanical lapping. 

A similar case is presented by the measuring 
surface of snap gauges, sold for commercial, 
second-class, and close limits. These fine 
measuring instruments should retain their 
accuracy during a long life, and the more 
expensive fine-lapped gauges for close limits 
are not only justified economically, but provide 
the only means of maintaining the production 
of interchangeable parts by unskilled labour. 
The extra cost of fine-lapped gauge surfaces is 
outweighed several times by the increased life 
due to the reduction of gauge wear and to the 
ease with which good gauges can be repaired 
by chromium-plating the worn surfaces. A 
comparison of the pen records of the gauge 
surfaces (Fig. 15) with those of a shaft and a 
lead-bronze bearing checked by them shows 
that bearing B is only as fine as a second-class 
limit gauge, while shaft S corresponds to the 
close limits. Consequently, the accuracy of 
measurement is reduced if the gauge.surface is 
too rough and its bearing area is too small. 


CoMPARISON OF GROUND AND SCRAPED 
SURFACES 


The advantages and disadvantages of ground 
and scraped surfaces are well known. For batch 
and quantity manufacture the grinding process 
is replacing the slow hand-scraping process 
more and more in order to eliminate the diffi- 
cult handling by the scraping crew and the 
high cost of this work. An examination was 
made of samples of radial drills supplied by a 
manufacturer who had replaced scraping by 
grinding on all sliding surfaces. Although the 
table and the graphs (Fig. 16) show that the 
scraped samples AS1 and AS 2 were more 
uniform and firm than the ground samples 
AG 1 and AG 2, it should be noted that on the 
radial drill the guideways are mainly used to 
adjust the drilling. spindle and not to produce 
parallel plane surfaces; furthermore, with 


ground surfaces not only is the quality of the 
machine improved, but the labour cost is also 
reduced considerably. One well-known firm 
has provided figures showing that the hours of 
labour required on the commonest type of 


plete machine. Both machining operations 
produce oil-retaining surfaces, but whereas the 
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Magnification, 10,000 vertically, 150 horizontally 
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Form factor 
[Piece | Machin- hmax | y, F, 
mark. ing Position} (graph) | micro-| _ I x 100 
operation. micro- jinches.| Amax . 
inches. per cent. 
AG 1} Ground] Across} a 15 6-3 42 
feed 
Do. b 81 56 69 
AG 2} Ground} Do. c 56 | 34 60 
AS1 Scraped| Along | d 15 6-9 46 
Scraped| Across} ¢ 13 9-5 73 
AS 2|J Scraped} Along | f 28 | 16 58 
Scraped| Across} g 12 5-9 49 











Fic. 16—Comparison of Ground and Scraped Slideways 


oil pockets of a scraped surface are closed on 


will suffice to retain oil or grease for a suffi- 
ciently long period. 

The graphs a, 6, c (Fig. 16) relate to ground 
cast iron parts, which were not uniformly 
ground, even at the spots x and y belonging to 
the same piece, AG 1, since at spot 2 the value 
of have was 15 micro-inches (fine), compared 
with 81 micro-inches (commercial roughness) 
at y. The load-carrying area for the fine surface 
x had the small value of 42 per cent.,correspond- 
ing to the pen record a, the basis form of which 
is an inverted parabola a,. At the rougher end y 
the bearing area was 60 per cent., represented 
by the pen record b and the schematic parabola 
b, with big load-carrying crests. The same 
surface showed different bearing areas and 
shapes, which, in this case, did not affect the 
adjustment of the main speed, but might have 
caused difficulties for pure sliding purposes, 
because the wear at x is greater than at y. 

A second surface (AG 2) was ground on the 

same slideway grinding machine with an 
accuracy Of hmax=56 micro-inches, and a form 
factor of 60 per cent. The scraped surfaces 
AS 1 and AS 2 are more uniform in both direc- 
tions. Surface AS 1 is very good, but the form 
factors range from 46 to 73 per cent. The pen 
records show a fairly good shape which depends 
solely on the skill of the scraper. 
It is instructive to review the characteristics 
of the refining processes in actual use. Table II 
gives the typical differences between the pro- 
cesses and the degrees of roughness attainable. 
(To be continued) 








Enewise Sorentiric Firm Association.—The 
English Scientific Film Association was formed on 
Saturday, May 15th, 1943, at a meeting representa- 
tive of science and films, convened by the Scientific 
Films Committee of the Association of Scientific 
Workers. The new Association is to be independent 
and self-governing. An Interim Planning Com- 
mittee was appointed to frame the constitution and 
to propose conditions of membership. The acting 
Secretary is Mr. M. Michaelis, 51, Fitzjohn’s 
Avenue, London, N.W.3. The main aim of the 
Association is to promote the national and inter- 
national use of the scientific film in order to achieve 
the widest possible understanding and appreciation 
of scientific methods and outlook, especially in 








radial drillmg machine were reduced from 


all sides and thus retain the oil, the fine ridges 


relation to social progress. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


China’s War Industries 

According to China News Week, the 
publication of the Chinese Ministry of Information 
in London, the National Resources Commission of 
the Chinese Ministry of Economic Affairs is mainly 
responsible for the high commercial standard and 
purity of Chinese minerals on the international 
markets. China is sending as much tungsten, 
mercury, antimony, and tin as can be shipped 
under present conditions to allied countries. All 
the products are treated before shipment by plants 
maintained by the Commission. The Commission 
first took over the control of “export minerals ”’ 
in 1936, and gradually extended its control in 
Kiangsi, Hunan, Kwangtung, Kwangsi, Yunnan, 
Kweichow, and Szechwan provinces in recent 
years. This centralised control has been effected 
in order to improve the methods of production and 
reduce the unit costs. Assaying offices for ascer- 
taining the quality of the products also are main- 
Three tungsten mines are being operated 
in Kiangsi by the Commission with modern equip- 
ment and modern methods of mining. In Kiangsi, 
Hunan, and Kwangsi, ore-dredging units have 
improved the quality of tungsten ore. In the 
smelting of antimony, the Commission has succeeded 
in bringing up the quality to a standard of more than 
99-8 per cent. antimony, with less than 0-1 per cent. 
arsenic, which is much better than the present 
Chinese antimony regulus. Since the introduction 
of methods discovered by research experts of the 
Commission, tin produced in Kwangsi mines has an 
average metal content of 99-8 per cent., which 
compares favourably with the world standard of 
99-75 per cent. In Yunnan, the Commission has 
some tin smelters, most of the equipment being 
American-made. Before the outbreak of the Sino- 
Japanese War, the Commission was building an iron 
and steel plant in Hsiangstan, Hunan, but construc- 
tion work was suspended when the war began. Asan 
emergency measure, the essential parts of machinery 
and materials at Hanyang, Hupeh, weighing about 
40,000 tons, were removed to Szechwan, and sub- 
sequently reinstalled in Chungking. It is now pro- 
ducing pig iron, iron castings, and steel for the 
use of arsenals. Three blast-furnaces have been 
set up in Szechwan, in addition to one each in the 
provinces of Yunnan, Kwangtung, Kwangsi, and 
Kiangsi. For the production of steel, the Com- 
mission has set up two steel-making plants, one in 
Chungking and one in Kunming. The Chungking 
plant started production at the end of 1942. The 
Commission is also constructing a special iron- 
smelting plant to produce pure iron by the direct 
treatment of ore. The product, known as “ sponge 
iron,” may be remelted and converted into high- 
grade steel for war industries. Two electrolytic 
copper refineries are in operation. One receives 
erude metal from North-Western Szechwan and 
Sikang and refines it to a product of 99-95 per cent. 
purity, while the Kunming plant treats crude copper 
produced in Northern Yunnan. 


The Pig Iron Market 

The situation in the pig iron market does 
not materially change. At intervals the demand 
may app to trate more on certain classes 
of pig iron, but over a period consumers’ require- 
ments remain fairly steady now that the war indus- 
tries have settled down to full production. Supplies 
of foundry pig iron are reaching consumers in satis- 
factory quantities. The production of high- 
phosphoric pig iron is maintained at a high level 
and in recent months its use has been extended in 
many directions. The light castings industry, 
which for a long period consumed little high- 
phosphoric pig iron, is, taking considerably larger 
quantities, since a certain amount of work has been 
found for them in the war effort. Many of the light 
castings foundries have adapted their plant to pro- 
duce certain types of engineering castings, and 
although the products they normally produce are 
in little uest, they are able to perform useful 
service. e heavy engineering foundries are 
engaged on a big volume of work, all of it connected 
with the national effort. Probably the majority are 
engaged in armament production, such as gun parts. 
Many ineering foundries are employed on war 
work for which hematite, refined and low-phosphoric 
pig iron are required, and in these cases the Control 
sees to it that the necessary material is forthcoming. 
The stringency in the hematite position remains 
acute and it is often necessary for consumers to use 
substitutes, such as refined or low-phosphoric pig 
iron, but the experience gained during recent months 
has enabled difficulties of this character to be largely 
overcome. Raw material supplies to the pig iron 
industry are satisfactorily maintained. Adequate 
supplies of foundry coke are reaching blast-furnaces 
from Durham, South Wales, and Lancashire, and 








Export quotations are f.o.b. steamer. 


in some cases ironfounders have been able to build 
up reserves. The steel works are finding no diffi- 
culty in obtaining full supplies of basic pig iron and 
there seems no reason to anticipate anyshortage in 
this department. 


Scotland and the North 


The Scottish iron and steel works have a 
huge volume of work in hand, but they are main- 
taining deliveries satisfactorily. Almost all the 
orders on their books are urgently required for war 
purposes. A noticeable increase has occurred in 
the demand for structural steel, but the call is 
chiefly for the light and medium sizes, large tonnages 
of which are passing to the shipbuilding industry. 
Many constructional engineers are employed upon 
prefabrication work, and this creates a demand for 
considerable quantities of sections. On the other 
hand, heavy joists are wanted only in moderate 
quantities. The shipyards are taking large tonnages 
of plates, whilst there is an active request for loco- 
motive plates, and the wagon builders’ requirements 
are not small. Considerable business also is passing 
in boiler plates, The demand for alloy steel remains 
insistent and comparatively large quantities are 
required by armament and munition makers, whilst 
engineers engaged upon various types of war work 
are also using this material on a considerable scale. 
Works making armour plate are fully employed. 
There is a growing demand for steel bars, the 
delivery dates for which have a tendency to lengthen. 
Large bars, 3in. and up, are being taken up in big 
tonnages by the engineering industry, whilst there 
is a strong request for small steel bars, which is 
keeping the re-rolling works fully employed. The 
re-rollers are also producing large tonnages of 
sections, a substantial proportion of which are 
special sections. The uest for reinforcing rods 
is steady and has increased of late. The Lancashire 
steel industry is actively employed, the demand for 
plates being the noticeable feature of the position. 
The shipyards are absorbing large tonnages and 
their requirements are not likely to slacken for a 
long time. The engineering industry is also a big 
consumer of heavy plates. Practically all depart- 
ments of the iron and steel trade are busy, and 
although the actual volume of current business has 
declined somewhat there is an incessant flow of 
specifications against contracts. The heavy demand 
for steel bars has resulted in the diversion of a fair 
volume of business to the bar iron works, who are 
able to give earlier delivery of material than the 
steel works. The demand for sheets has declined 
somewhat recently, but all the works have enough 
orders on their hands to keep them fully employed 
during the current quarter. On the North-West 
Coast the steel works are engaged largely upon 
priority orders. A big tonnage is being turned out 
and deliveries are well maintained. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast, 
whether they are the big integrated works or 
re-rollers, are fully employed. Lately the latter 
have expressed concern at the heavy inroads which 
have been made in the reserves of imported semis. 
The production of British semis has beén pressed 
to the utmost, but it still falls short of consumers’ 
requirements. More recently a happier feeling has 
been noticed amongst the re-rollers, who ap 
convinced that the pooling of materials by the Allies 
will result in more semis being allocated to Great 
Britain and that some replenishment of stocks wills 
be possible. The strain upon these stocks, however, 
continues and is to for some time, as all the re-rolling 
works are engaged on urgently needed material and 
are achieving big outputs of small bars and sections. 
There is also a strong request for ferro-concrete 
rods. Considerable quantities of defective material 
are being utilised, but nevertheless the withdrawals 
continue. Practically all the finishing departments 
are working at capacity. Busy conditions rule in 
the structural steel department and some improve- 
ment is noticeable in the demand for the heavier 
sections, but it is far short of thé call for the lighter 
sections. These are being taken up in big quantities, 
and the works are so full of orders that it is doubtful 
if any fresh business could be placed for delivery 
before the third period. Great activity rules at the 
works making tanks, locomotives, and boilers, and 
the shipyards are as busy as at any time in their 
history. The demand for plates, therefore, shows no 
sign of relaxing, huge quantities are going to the 
shipyards and the other consuming industries 
mentioned are calling for plates on a heavy scale. 
The sheet makers are uniformly busy, but the flow 
of new business seems to have become somewhat 
less. The Yorkshire iron and steel industry is 
operating under great strain, but is maintaining full 
deliveries to the war industries. There has been the 
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same easing in the demand for alloy steel, although 
this appears to haye chiefly affected some of the 
higher grades. There is a heavy production by the 
crucible melting plants and the high-frequency 
plants are also fully engaged. The basic steel 
position has shown little change for a long time. 
This branch of the industry has been producing on 
a heavy scale for a long time and the demand shows 
no sign of slackening. Acid carbon steel also is in 
strong request and the works have enough orders 
in hand to keep them employed for a long period. 


The Midlands and South Wales 

The Midlands iron and steel works are 
experiencing a heavy demand, but in spite of the 
pressure they appear to be keeping to their delivery 
dates satisfactorily, although in one or two depart- 
ments there is a tendency for these to lengthen so 
far as new business is concerned. This is particularly 
noticeable in the case of plates, which are required 
in extraordinarily large quantities and are needed 
chiefly for urgent and essential work. The strength 
of the demand for re-rolled products appears to be 
increasing and the works are pressed to the limit. 
The delivery position, so far as light sections and 
small bars are concerned, shows a tendency to 
lengthen, and few works are now in a position to 
promise delivery during the two months. There is 
also a steady call for bright-drawn bars. Sheet 
makers are not anxious to book more business and 
are not inclined to promise delivery before the 
middle of the third quarter. A large proportion of 
the work in the hands of the sheet makers is for the 
Government and is required to meet Service require- 
ments. Bar iron makers are better employed than 
they were a few months ago and most of them have 
fairly good order books for the current period. 
There is an active request for Nos. 3 and 4 bars, but 
the demand for the better qualities is not so pressing. 
The iron and steel works in South Wales are obtain- 
ing good outputs and are meeting the insistent 
demand satisfactorily. A fair busi is passing 
in sheet and tinplate bars, which is sufficient to 
absorb the steel allotted to the works. The tinplate 
market, however, remains quiet and the sales 
are frequently less than the production. No export 
business is ing and recently the home demand, 
although it fluctuates from week to week, has been 
anything but active. Most recent reports, however, 
show that business in tinplates and substitutes is 
inclined to improve. A considerable volume of 
business has been transacted in sheets over recent 
weeks, but now the demand appears to have 
slackened somewhat, whilst the works are not 
anxious to book more business. 


Iron and Steel Scrap 


The scrap situation has improved some- 
what and there seems to be rather better supplies 
available of those descriptions of scrap which have 
been in most urgent request during the past few 
weeks, and a number of consumers have been able 
to fill their requirements. This position is reflected 
in the reduction of wagon-loading labels by the steel 
works. This scheme is still regarded askance by 
many of the merchants, but the steel works state 
that it has ensured a steady flow of material to the 
works. The collection schemes which are in pro- 
gress all over the country provide useful quantities, 
which are being supplementary to supplies from 
the regular sources. The demand is principally 
for the better descriptions of scrap, but recently 
there has been a tendency amongst co ners to 
accept more of the lighter kinds which hitherto have 
been in poor demand. There is a liberal supply 
of basic steel scrap available but, on the other hand, 
consumers would be glad to obtain larger supplies 
of acid descriptions, and of these there does not 
seem to be more than suffices barely to meet current 
consumption. Good heavy mild steel scrap cut to 
furnace and foundry sizes is in somewhat tight 
supply and has been for a fairly long period, and 
there is an active inquiry for this description. 
There is also a brisk request for bundled steel 
scrap and hydraulically compressed steel shearings 
and all the parcels are quickly taken up. Mild steel 
turnings have only a moderate demand, and this 
varies in different districts. Consumers seem pre- 
pared to take all the heavy turnings coming forward 
but are showing little interest in the lighter kinds 
which are accumulating to a degree that has become 
troublesome to the holders. A fair demand exists 
for mixed wrought iron and steel scrap for basic 
steel furnaces, and some eagerness is displayed to 
secure supplies of this material. Stocks of the light 
material, however, are plentiful, and trade in this 
description is not easy. Lately there has been a 
distinct improvement in business in compressed 
basic bundles. Cast iron machinery scrap in cupola 
‘sizes is rather scarce, and some consumers find 
difficulty in covering their requirements. 
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Notes and 





Rail and Road 


A Raitway COLLECTION For SALE.—At Sotheby’s 
on June 8th an extensive collection of railway 


material, books, pictures, maps, pottery, and works |. 


of art, relating to railways and locomotives, made 
by the late John Phillimore, is to be offered for sale 
by auction. 


THe Port or Haira.—Within recent years the 
port and railway centre of Haifa has been largely 
reconstructed. Now comes the news that South 
African engineers have completed a new tunnel 
along the rocky, precipitous Syrian coast, which 
will eliminate a dangerous part of the Haifa and 
Beirut Railway. 

L.P.T.B. Service Car.—The London Passenger 
Transport Board has placed in service a recon- 
structed car, long and flat in design, for carrying 
wheels, axles, bogies, and other stores between the 
main overhaul depét and sub-depéts on the Board’s 

m. A ial feature is a covered portion in 
the centre, which not only provides shelter, but also 
prevents heavy loads being placed in the centre of 
the wagon. 

Wor.p’s Recorp Non-stop Run.—Some L.M.S. 
passenger locomotives, which before the war were 
used solely on the crack expresses, nowadays have 
also to lend a hand in moving heavy freight trains 
of war supplies. Yet, in spite of their present round- 
the-clock duties, fifty or more L.M.S. trains make 
daily non-stop runs of over 100 miles, while the 
10 a.m. Glasgow to Euston accomplishes the world’s 
record daily non-stop run—299} miles between 
Carlisle and Euston. ‘ 

Wacon Propvuction iy AmErica.—For the first 
six months of this year the United States planned 
to build 20,000 railway wagons. Before the end of 
February the U.S. War Production Board had 

ted the release of materials sufficient to cover 
the building of nine-tenths of the total. Of these, 
more than 14,000 were allocated to eight outside 
building firms and the rest to the railway shops. 
Steel and wood construction has been used in the 
majority of cases. The total deliveries from 
January to March inclusive were 7700 wagons. 


British Scummertme Trains.— During the 
summer of 1943 there will be 77 daily non-stop 
runs, exceeding 100 miles in length from start 
to stop, and 29 other runs not made daily but two 
and three times a week, a total of 106, which is 
17 more than last year. The London Midland and 
Scottish head the list, alike in number and total 
mileage per run, with trains to and from Euston 
and Carlisle, just over and under 300 miles. The 
longest Great Western run is Teignmouth to 
Paddington, 188 miles. The London and North- 
Eastern is content with Grantham to Darlington as 
its best—just short of 127 miles, three times daily. 


L.N.E.R. APPOINTMENTS.—The L.N.E.R. 
announces the following appointments :—Mr. A. E. 
Tattersall, signal and telegraph engineer (London) 
to be assistant chief engineer (signals); Mr. A. 
Jefferson, acting assistant locomotive running 
superintendent, Scottish area, to be acting district 
locomotive superintendent, Newcastle; Mr. I. V. 
Longley, acting district locomotive superintendent, 
Darlington, to be district locomotive superintendent, 
Darlington; Mr. E. A. J. Bilham, senior assistant, 
engineer’s office (London), to be acting district engi- 
neer, Leeds; Mr. E. D. Robinson, acting district 
engineer, Cambridge, to be district engineer, Cam- 
bridge. The company also announces that Mr. F. W. 
Carr, having been released from the special duties 
he has recently been performing, has now returned 
to his former post as mechanical engineer, Stratford. 
Mr. D. R. Edge, who has been acting as mechanical 
engineer, Stratford, will be transferred temporarily 
to the Ministry of War Transport to act as adviser 
on repairs to requisitioned wagons. 


Air and Water 


Gotp FROM AGGREGATE.—One of the major 
water schemes in America just now is the Friant 
dam in California. It costs much money to build a 
dam, but this one has a credit account, for here the 
total amount of placer gold recovered from aggregate 
washed for concrete has been about 200,000 dollars. 
At 35 dollars per ounce, this represents some 
5428 oz. From this gross return had to be deducted 
the expenses involved in preliminary exploration, 
cost of plant and operation, which totalled about 
24,000 dollars, or a net return of 176,000 dollars. 
The aggregate from which the gold was washed 


R./ U.S.A. Lease-Lend Administrator has recently 


and Vancouver sewing rooms in which seamstresses 


War Production Board of the U.S.A. has reported 
that 34,000 tons of Treasury silver has been utilised 
so as to save copper. 
into bus-bars and windings for electrical trans- 
formers in new war 
down for the employment of the silver are :—(1) 
That the works in question require large quantities 
of silver instead of copper for their operations ; 
(2) that these works are in constant operation and 
are thus able to make the maximum use of the 
metal; and (3) that the works can conveniently 


Memoranda 


as high as 18 cents per concrete yard, but the 
average was about 8} cents per concrete yard, 
which corresponded to only a little over 4 cents 
per ton. 


Coat spy Rope.—On the Black Sea Coast of 
Turkey is Zongouldak, where new harbour works 
are nearing completion. Part of the scheme is a 
ropeway for the conveyance of coal between the 
extensive coal deposits about 3 miles to the south 
of Zongouldak and that port. It is expected that 
this will enabie coal shipments at Zongouldak to 
be doubled. 


Harspour WorK aT MomsBasa.—It is expected 
that the first of the two deep-water berths, which 
are under construction at Mombasa, will be in 
service before the end of this month (June), while 
the second should be ready for use shortly after- 
wards. The cost of the new berths to the Railways 
and Harbours Administration is estimated at 
£410,300. Last year over 2,000,000 tons of cargo 
were handled at the port of Mombasa, compared 
with 1,261,000 tons in 1939. 


THE SHIPMENT OF U.S. Iron Orne.—The U.S. War 
Production Board has planned a tentative quota of 
95 million gross tons for the 1943 Great Lakes iron 
ore movement. This compares with last year’s 
record of 92,076,781 tons. With sixteen new ore 
carriers soon to be added to the Great Lakes fleet, 
no undue difficulty is expected in meeting this goal, 
although weather conditions will affect the total 
handled. In 1942 an unusually long period of 
navigation, 254 days, resulted from an early spring. 
The outlook is not good this year, but the addition of 
the new boats, each of which has a capacity of 
14,000 tons, should make up for the shorter season. 


Miscellanea 


THe DerectTion oF CaRBON MonoxipE.—The 
Swedish Faculty of Medicine, after tests conducted 
in Stockholm, has endorsed the claim made by a 
Swedish engineer that an apparatus he has devised 
will automatically indicate the carbon monoxide 
content of air. The apparatus is sensifive to a con- 
centration of carbon monoxide in air of only three 
parts in 10,000, and gives automatic warning at 
these low concentrations in from one to three 
minutes. 
ALUMINIUM FOR THE UNITED Sratres.—The 
largest aluminium-producing plant in the United 
States to be built with Government funds under 
war emergency conditions has started operation 
in about 25 per cent. of its units. The works, 
which are in Maspeth, Queens, New York City, 
comprise thirty-three buildings, all erected during 
the past year. The plant, which will confine itself 
solely to the reduction process in the production of 
aluminium, will not reach full capacity output for 
some months. 

How tHe U.S.A. Has Hetrep Russta.—The 


made public a summary of supplies sent to Russia 
up to February Ist of this year. These included for 
the Soviet railways 75,000 tons of rails and 17,000 
tons of other railway equipment. About 99,000 
military motor vehicles, not including tanks, have 
been shipped, of which some 72,500 were lorries. 
Among other industrial materials, copper, zinc, 
aluminium, and chemicals have been shipped in 
large quantities. 

Tue C.P.R. Launpry Brit.—One of the lesser 
problems of trans-continental passenger traffic is 
the laundry bill. Last year the Canadian Pacific 
Railway for its trains, steamships, and hotels 
handled and laundered throughout the system each 
day 60,000 pieces at a cost per day of 800 dollars, 
or 292,000 dollars a year. Its laundry plants are 
operated by the Royal York Hotel, Toronto, the 
Royal Alexandra Hotel, Winnipeg, and the Hotel 
Vancouver. It maintains linen rooms in seven 
centres, and has at Montreal, Winnipeg, Calgary, 


keep the linen in good repair. 

Tue U.S.A. Frxps New USsEs ror Sitver.—The 
Much of it has been turned 

plants. The conditions laid 


Friday, June 25th.—Inst. of Mechanical 


has no right to dispose of its silver. It can only 
lend it for a ‘‘non-consuming p »” which 
allows the return of the silver at the end of the war, 


TrsBER IcLoos.—An American timber eompany 
which has made a ‘speciality of timber drainage 
pipes for camps is now making military huts. It 
is using the same type of dowelled and interlocking 
joint that has given the pipe rigidity and strencth, 
In section, a half of a sixteen-sided polygon, the 
igloos have a diameter of 26ft., and are erected on q 
concrete base and waterproofed with impregnated 
building paper. 

IRELAND AND THE FUEL PROBLEM.—Severe 
shortage of coal is exercising the minds and the 
ingenuity of executive officials in Eire. Turf from 
the peat bogs is being produced on a large scale, 
and transported to cities and towns in the non-turf 
areas. To meet this demand the railway com. 
panies will need the continuous use of some 2000 
wagons between now and late September or carly 
October, when they will all be required for the 
transport of beet for sugar manufacture, which 
ranks higher than turf on the priority list. Mean- 
time, what may well be indicative of the situation 
is the inauguration of a horse stage coach service 
between Waterford and Tramore, a distance of 
74 miles, 


Personal and Business 


Str Wixiit1aM Woop has been elected President 
of the Institute of Transport. 

Mr. H. E. J. Camps has been re-elected President 
of the Society of Consulting Marine Engineers. 
Mr. W. J. H. Renniz, M. Inst. C.E., has been 
appointed a director of Charles Brand and Son, Ltd. 
CoLonEL Sir A. STantEyY ANGwIN has been 
nominated as President of the Institution of Elec- 
trical Engineers. 

THE Manchester branch of the Brush Electrical 
Engineering Company, Ltd., Petters, Ltd., and 
Brush Coachwork, Ltd., has been removed from 
Daimler House, Wilmslow Road, Rusholme, to 
Yorkshire House, 45, Cross Street, Manchester, 2. 
THe Wycurre Founpry Company, Ltd., 
Lutterworth, near Rugby, informs us that, arising 
out of the growing volume of engineering work now 
being carried on, the name of the company has 
been changed to Wycliffe Foundry and Engineer- 
ing Company, Ltd. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all eases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institute of Marine Engineers . 
Tuesday, June 15th.—85-88, Minories, E.C.3. “* Engine 
Oil Filtration and its Effects on Wear in Internal 
Combustion Engines,” T, W. Langley. 5.30 p.m. 


Institution of Automobile Engineers 

Tuesday, June 8th.—Coventry CENTRE: Technical 
College, Coventry, ‘The Social and Economic 
Responsibility of the Automobile Engineer,” D. H. 
Smith. 7 p.m.—LuTon CENTRE : orge Hotel, 
Luton. ‘‘ Development of the Motor Vehicle in 
Retrospect,” F, A. S. Acres. 6.30 p.m. 

Wednesday, June 16th.—LONDON RADUATES: 4, 
Hamilton Place, Piccadilly, W.1. ‘ Photography 


Applied to Engineering,’ Dr. Baines. 7 p.m. 
Institution of Civil Engineers 
Wednesday, June 23rd.—Yorxksutre Assoc.: Hotel 
Metropole, Leeds. Annual general meeting. 
2.15 p.m. , 
Institution of Locomotive Engineers 
Thursday, June 10th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘“‘ Develop- 


ment of the Locomotive Poppet Valve Gear in 
- America,” G. W. Alcock. 5.30 p.m. 


Institution of Mechanical Engineers 


Saturday, June 5th—N. Western Branou : ineers’ 
re Works Oregon. 


Club, Albert Square, Manchester. 
sation and Control,” L. C. Row. 2.30 p.m. 


Manchester Geological and Mining Society 


Monday, June 7th.—Queen’s Chambers, John Dalton 


Street, Manchester. ‘‘ Automatic Track Brake 
System for Man Haulage,” T. Bavin and A. E. 
Crook. 3.15 p.m. 


Newcomen Society 


Thursday, June 17th.—Visit to the Kodak Museum of 


Photography and to the Whitefriars Glass Works. 
Royal Aeronautical Society 

Engineers, 

Storey’s Gate, Westminster, 8.W.1. “ Education 








came from gravel bars on the San Joaquin River 
below the dam. Some pockets of gravel produced 


protect the silver. In point of law the U.S. Treasury 


and Training of Aeronautical Engineers,” Sir Ro 
Fedden. 5.30 p-m, q 
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A Seven-Day Journal 


Industry and the Profit Motive 


In the course of an address given on Monday, 
June 7th, at the Waldorf Hotel, to the Engi- 
neering Industries Association, Mr. Ralph 
Assheton, the Financial Secretary to the 
Treasury, said that two important factors must 
always be kept in view when considering post- 
war needs. They were national unity and the 
need for work. In the matter of national unity 
no better help could be given than that by 
employers in industry, whose attention, he 
suggested, should be given more seriously 
and scientifically to such questions as staff 
management and the furthering of happy 
relations between management and men. It 
was for Parliament, Mr. Assheton went on to 
say, to lay down the lines of demarcation 
between the sphere of the State and the sphere 
of the private citizen. At the present time, he 
said, there was far too much inclination to 
decry private enterprize and the profit motive 
in industry. The encouragement of the profit 
motive was, be held, a desirable thing, for it 
should be realised that the man who made 
profits, just as the man who earned wages, was, 
in general, a benefactor to the community. 
The greater part of business profits represented 
a reward or premium on efficiency, economy, 
and good service. The great merit of private 
enterprise was the fact that it called for indi- 
vidual responsibility. In the past, property has 
been concentrated in too few hands, but we 
wanted to build a world where all could become 
owners of property. It was his profound belief 
that for the management of business, private 
enterprise, which carried with it the ruthless 
test of profit or loss, the true barometer of 
efficiency, was by far the best system which had 
yet been devised, provided only that there was 
a strict control of monopolies and price rings, 
which had not yet been achieved. In his view, it 
was an essential duty of the Government to ‘use 
its endeavours to secure such a social and 
political system as would promote the material 
prosperity both of the community and of 
private individuals. Under such a system 
such full liberty of action must be assured for 
the citizen and for families in so far as this was 
consistent with the common good and with the 
protection of rights. Speaking of the post-war 
development of industry, Mr. Assheton said 
that he felt that there would be a period after 
the war in which we should be obliged to main- 
tain many of the wartime controls, and it would 
only be possible to relax these gradually, as and 
when shortages of supply were overcome. He 
felt, however, that controls should only be main- 
tained on the understanding that they were 
temporary expedients. 


A Proposed British Electrical Research 
Board 


In a recent publication on the organisation 
of post-war research, the Institution of Electrical 
Engineers recognises the possibility of the post- 
war development of the electrical industry 
being on more co-operative lines, and, should 
this be so, it suggests the setting up of a body, 
to be known by some such name as the British 
Electrical Research Board, the object of which 
would be to secure the maximum progress in 
the application of scientific research in the 
industry. The Board, it is stated, would consist 
of scientific representatives of industry and of 
other research bodies, maintaining their own 
research organisations, such as the B.B.C., the 
Central Electricity Board, the G.P.O., industrial 
and development laboratories operated by the 
principal concerns, the Electrical Research 
Association, the National Physical Laboratory, 
and the Institution of Electrical Engineers. 
The suggested basis of constitution would be 
that within the electrical industry every asso- 
ciated concern would agree to disclose its 
research | activities to the Board, subject in 
suitable cases to financial consideration, in 
order to assist other associated concerns with 
experience and information. The Board would 
co-ordinate research activities and would control 
the licensing of patents, and would encourage 








the publication of scientific aspects of research 
results. It would also keep in close touch with 
Government Departments in matters concerning 
the welfare of the industry. The Board would 
foster the training of personnel in the universities 
and in individual laboratories and would guide 
the universities in relation to industrial needs 
in research personnel. It would also see that 
the equipment of the universities was ample for 
the training of research staffs and would assist 
in providing suitable workshops, while generally 
steps would be taken to see that university 
research work was not hampered by lack of 
funds. The plan outlined would, the Institution 
states, be appropriate if, and only if, substantial 
amelioration of national and international com- 
petitive conditions were secured either by 
political influence or by arrangement within 
industry itself. 


Steel Foundry Wages in Scotland 


Tue award of the National Arbitration 
Tribunal, with regard to the dispute between 
members of the Scottish Steel Founders’ Asso- 
ciation and the Associated Blacksmiths’ Forge 
and Smithy Workers’ Society, with regard to a 
claim of 2s. an hour for the electric welders and 
burners, has now been announced. It provides 
for increased minimum rates. The Tribunal 
has now decided, following its hearing of 
May 28th in London, that the minimum rate 
for burners shall be 84s. 3d. for a week of forty- 
seven hours, which accords with the consoli- 
dated standard rate for steel dressers. In the 
case of electric welders the Tribunal has decided 
that the minimum rate for these foundry 
workers shall be 88s. 2d. per week of forty-seven 
hours, an amount which is Id. in excess of the 
consolidated standard minimum rate for steel 
dressers. It is further provided by the 
Tribunal’s decision that the new awards shall 
not operate to reduce existing rates of wages 
in excess of the minimum rates provided. The 
new rates are to come into effect as from the 
beginning of the first full pay period after 
Monday, May 3lst. 


The Forestry Commission Report 


A REPORT by the Forestry Commissioners 
on Post-war Forest Policy, which has been 
presented to the Chancellor of the Exchequer 
and was published on Tuesday, June 8th, 
reviews in detail the position of wood and timber 
in the economy of Britain and makes specific 
proposals for the better management of existing 
woodlands and the extension of the area under 
forest. It points out that timber is an essential 
raw material in peace and in war, and imports 
of timber and wood products before the war 
were valued at £63 million and the unmanufac- 
tured timber alone amounted to about 11 million 
tons. Of this, about 94 per cent. were softwoods 
and 6 per cent. hardwoods. In recent years, 
about 96 per cent. of the consumption has been 
met by imports and only 4 per cent. by home- 
grown material. During the last war home- 
grown was substituted for imported timber and 
substantial economies in shipping were effected. 
As a result of this experience a forest policy was 
approved, which included a programme of 
State afforestation and the maintenance of 
existing woodlands in a productive state. The 
Forestry Commission was established in 1919 
as the Forest Authority. In spite of setbacks, 
financial and other, a considerable forest estate, 
aggregating 714,000 plantable acres, has been 
acquired by the State, of which 434,000 acres 
were under woodlands by the end of 1939. 
Wholesale exploitation of the woodlands has 
continued unabated throughout the war. For 
the second time in little more than a generation 
the woodlands have been called upon to relieve 
the shipping position, the great bulk of the 
output coming from private woodlands, although 
the new plantations made by the Forestry Com- 
mission are also making a contribution. The 
post-war position will demand large-scale 
action and the object of the report is to indi- 
cate the most practical way of dealing with the 
problem. It is suggested that an area of 





5 million acres of forest is required by Britain 
to ensure national safety and provide a reason- 
able insurance against future ‘stringency in 
world supplies. A good. deal of work, the 
report states, can be provided on demobilisa- 
tion in connection with the construction of 
roads in existing State forests. Surplus plant, 
machinery, and hutments might be retained for 
that and similar The report 
emphasises the importance of having a single 
Forest Authority for the whole of Britain. It 
is not necessary to alter the constitution of the 
Forestry Commission, as the established Forest 
Authority ; but if Parliament requires direct 
ministerial responsibility that duty can best 
be performed by the Lord President of the 
Council. 


Vickers-Armstrongs Appointments 


Ir is announced by Vickers-Armstrongs, Ltd., 
that owing to the retirement on the grounds of 
ill-health of Mr. A. J. Hendin, the general 
manager of the firm’s Naval Yard at Walker-on- 
Tyne, and Engineer Rear-Admiral Sir Robert 
Beeman, the engineering manager at Barrow-in- 
Furness, Mr. Hubert Thompson, who has been 
for some years the commercial manager at the 
Barrow works, becomes a director of the com- 
pany and deputy to Sir James Callender, the 
general manager at Barrow. Mr. J.M. Ormston, 
the shipbuilding manager at Barrow, is 
appointed a director and becomes general 
manager at the Naval Yard, Walker-on-Tyne. 
Mr. W. H. Johnson becomes the manager of 
the engineering works at Barrow, and Mr. 
C. W. Moss, a special director and manager 
of the shipyard and shipyard drawing-office. 
Mr. J. S. Redshaw is appointed the prin 
cipal naval architect, and will be directly 
responsible to the general manager at Barrow. 
Mr. Hendin, we may recall, has been a special 
director and resident. manager of the Naval 
Yard, Walker-on-Tyne, for some years. Before 
joining Vickers-Armstrongs he was director and 
shipyard manager of the Fairfield Shipbuilding 
and Engineering Company, Ltd., at Govan, 
Glasgow. Sir Robert Beeman, who retires at 
the age of sixty-two, was in 1934 the Deputy 
Engineer-in-Chief at the Admiralty, and the 
following year he- voluntarily retired in order to 
facilitate the promotion of younger engineer 
officers. The following year he joined Vickers- 
Armstrongs as special director and engineering 
manager at Barrow. Mr. Ormston returns to 
the Naval Yard at Walker-on-Tyne the second 
time. In 1930, when the yard was reopened, he 
was transferred from Barrow to take up the 
appointment of shipyard manager, but the 
following year he returned to Barrow to become 
special director with charge of the shipbuilding 
department. 


Strikes and Lock-outs During 1942 


In the recent issue of The Ministry of Labour 
Gazette, a review is given of the working days 
lost during last year by labour disputes. 
According to official returns, the number of 
industrial disputes which gave rise to stoppages 
in 1942 numbered 1303, which compared with 
1251 during 1941. In these disputes about 
349,500 workpeople were directly involved and 
another 106,900 were involved indirectly. In 
addition to these numbers of workpeople, about 
300 persons were involved either directly or 
indirectly in disputes which had started in 
1941 and were still in progress at the inni 
of 1942, for which the present record is made. 
These bring the total number of persons involved 
to about 456,700, a figure which compares with 
361,500 in the previous year. It is estimated 
that the aggregate amount of time lost by these 
stoppages was about 1,527,000 working days, 
which shows an increase over the figure of 
1,079,000 working days lost in the previous 
year, It is stated that more than three-fifths 
of the disputes lasted not more than two days. 
It should be recorded that disputes in the coal 
mining industry accounted for two-fifths of all 
the stoppages recorded and for more than one- 
half of all the working days which were lost. 
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DELAWARE AQUEDUCT: 





KENSICO 


(For description see opposite page) 





AERATOR AND SOUTH EFFLUENT CHAMBER 
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Removable Stee! Beams 
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Delaware 


No, XIII—(Continued from page 441, June 4th) 


We shafts 17, uptake and downtake, the 
{\ Board of Water Supply has had built 
under Contract 306 an influent chamber that 
also contains a coagulating plant. ‘This 
structure, which has a ground plan of 80ft. 
by 110ft., is a duplex structure, and designed 
to serve the two main purposes for which it 
was planned. 

As described by Mr. Roger W. Armstrong, 
Deputy Chief Engineer of Board of Water 
Supply: “ The Kensico East influent cham- 
ber is equipped with two rows of 5ft. by 
15ft. hydraulically operated sluice gates, 
each row containing four gates. When the 
westerly gates are open, with the remaining 
gates closed, the water will discharge directly 
into the Kensico reservoir. With the westerly 
gates closed and the easterly gates open, the 
flow will be directed into shaft 17, downtake, 
and into the Kensico by-pass tunnel. When 
the water is to receive chemical treatment, 
all gates in the influent chamber will be 
closed and the flow will then pass through the 
dosing conduit into the twin mixing channels 
and thence into the spillway channel and 
over the overflow weir into the reservoir. 

‘Chemical solutions will be introduced 
into the water through pipes from the floor 
of the coagulating plant, which is located 
directly over the dosing conduit and the 
southerly end of the spillway channel. 
Chemicals, such as coagulants, which will 










Aqueduct 


other dosing pipes, which may be used for 
copper sulphate or other chemicals which 
do not require such thorough mixing, will 
discharge into the spillway channel. Lime, 
if required to raise the alkalinity of the water 
before the coagulant is added, will enter the 
dosing conduit through the southerly dosing 
pipe. A constricted section of the conduit, 
and a large baffle in the form of a cross imme- 
diately beyond this pipe, will create the 
turbulence necessary to ensure thorough 
mixing of the lime before the coagulant is 
added through the northerly dosing pipe. 
Beyond this point continued mixing of the 
chemicals with the aqueduct water is accom- 
plished by the baffles in the twin mixing 
channels and by the 45-deg. and 180-deg. 
turns which the flow must make before 
entering the spillway channel. 
spillway channel the fall over the weir pro- 
vides the violent agitation required to produce 
floc. The water will then flow at low velocity 
through an artificial channel about 1600ft. 
long, where the formation of the chemical 
floc will continue and coagulation take 
place.” 

Originally mechanical mixers in the coagu- 
lating plant were contemplated, but labora- 
tory experiments on a convincing scale 
indicated that such mixers would not be 
necessary with the means of agitation finally 


From the 





adjoins the influent chamber north of it. In 
the main the plant will be operated from the 
ground floor, on which are located the dosing 
machines, office, laboratery, pumps, and 








IN DOSING CONDUIT 


other operating equipment. The major parts 
of the second and third floors are given over 
to bins for the storage of chemicals. The 





evolved. The change has obviated the initial 





















fourth floor is to be used for the reception of 


KENSICO EAST - INFLUENT CHAMBER 
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DETAILS OF KENSICO EAST INFLUENT CHAMBER 
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SECTION E.E. 


require thorough diffusion in the aqueduct;expense for mixers, continuing outlay for, materials except for the space allotted for a 


water before the water passes over the weir, | power, and the cost of maintenance. 


will be discharged through the two dosing 


pipes which enter the dosing conduit. Two/}lating plant is a four-storey building that|to lorries by a bridge connecting with an 


large tank containing the plant’s water 


The superstructure of the Kensico coagu-|supply. . The fourth floor is made accessible 
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adjacent highway. In a basement beneath 
a part of the building there will be a heating 
plant, fuel storage, and sewage ejector. On 
the ground floor dosing machines of a gravity 
type will receive dry chemicals from the 
storage hoppers above and deliver them to 
solution tanks equipped with mechanical 
stirrers. The solution will pass from the 


ing to the services required of them. 




















ee 





KENSICO SOUTH EFFLUENT CHAMBER 


tanks to the channels in the floor and thence 
through the dosing pipes and into the dosing 
conduit. 
Water discharged from either the influent 
chamber or the associate coagulating plant 
will move through a channelway on a leisurely 
course of 5 miles to the effluent chamber on 
the south-west side of Kensico reservoir. In 
the meanwhile no trace of lime or alum will be 
left in the water, if treated, and suspended 
solid matter will settle to the bottom of the 
reservoir, which has a maximum depth of 
155ft. and an average depth of 52ft. Water 
taken from Kensico reservoir and admitted 
to the effluent chamber will first be delivered 
to Kensico aerator No. 2 before entering 
shaft 18, downtake, to reach the Delaware 
aqueduct tunnel to flow southward toward 
its ultimate destination at Hillview reservoir. 
As at the influent chamber, provision is 
made at the Kensico south effluent chamber 
to direct water reaching the chamber from 
shaft 18, uptake, and shunting it directly to 
shaft 18, downtake. On the other hand, the 
effluent chamber may send water entering 
it either from Kensico reservoir or shaft 18, 
uptake, into the Kensico aerator No. 2 for 
treatment before allowing the water to drop 
down shaft 18, downtake, and into the 
Delaware aqueduct tunnel. The efftuent 
chamber has a ground plan of 146ft. by 
138ft. and is a complex structure because of 
the diversified services it has to perform. 
The building rises to a height of 60ft. above 
the ground surface, but its substructure is 
carried down to a depth of more than 125ft., 
where the lower parts are in excavated rock. 
By a series of sluiceways equipped with 
vertical sluice gates of roller type the effluent 
chamber controls the flow of water entering 
it from the reservoir or the uptake shaft and 
directs the flow thence either to the aerator 
or to shaft 18, downtake. Within the 
chamber other sluiceways and other roller 
sluiceway gates control the flow of water 
from the reservoir, shaft 18, uptake, and the 


or before entering shaft 18, downtake, when 
coming directly from the reservoir or imme- 
diately from shaft 18, uptake. In brief, the 
atrangements at the effluent chamber have 
been designed to give a flexibility of control 
that will meet any probable situation. Among 
the structures tributary to shafts 18, none is 
more interesting nor likely to be more 


downtake. All these gates are hydraulically 
operated and they have dimensions of 3ft. 
by 7ft., Sft. by 8ft., and 5ft. by 15ft., accord- 
The 
effluent chamber has a chlorine storage room 
and a battery of chlorinators, which will 
make it possible to subject the water to 
chlorination either before going to the aerator 


by both a series of supply conduits that 
deliver water either from the reservoir or 
shaft 18, uptake, or both, and a suitable 
number of discharge conduits.that carry the 
water, after aeration, to shaft 18, downtake, 
for transmission to the head of the 19-5ft. 
Kensico-Hillview section of the Delaware 
aqueduct. From north to south the aerator 
structure has a length of approximately 
660ft. and a width of 320ft. within the enclos. 
ing concrete kerb. The aerator is a great and 
somewhat complicated reinforced concrete 
structure designed to handle a maximum of 
1200 million gallons of water a day and to 
shoot that water skyward from a total of 
3492 bronze nozzles ranging in diameters 
from lin. and 2in. to 3}in. at their discharges. 
The nozzles, which are special castings, 
reflect years of experience by the engineers 
of the Board of Water Supply and much 
recent research. They have been designed 
to impart a swirling motion to the water and 
to produce a fine spray at the point of issue. 
The minimum head of water at the base of 
the nozzles is about 10ft. 

Water stored in reservoirs is likely to 
develop objectionable tastes and odours due 
to stagnation in deep pools and to the decay 
of micro-organisms. It has been found that 
by the violent splashing and jolting of the 
water and exposing it, in the form of a fine 
spray, to sunlight and the free atmosphere 
for a brief while, it is possible to liberate 
entrained gases, to induce the oxidation of 
organic matter in suspension, and to dis- 
integrate to a marked extent micro-organisms 
carried by the water. The result is that 
unpleasant taste and odours are removed 
while the water is freshened by the addition 
of new oxygen. The water delivered to the 
aerator for treatment reaches it through a 
trunk line made up of ten 6ft. by 8ft. rein- 
forced concrete conduits, which connect in 
succession with waterways arranged trans- 
versely across the aerator to supply feed 
water to the three arrangements of spray 
nozzles. Centrally, the nozzles are disposed 








impressive when in operation than Kensico 
aerator No. 2, which has been proportioned 
to deal with the volume of water that the 
Delaware aqueduct will be able to deliver 
to it. 

Kensico aerator No. 2 is situated about 
250ft. to the north of the Kensico south 





aerator, as the case may be, to shaft 19, 





effluent chamber, with which it is connected 











KENSICO AERATOR No. 2 


in eighteen parallel transverse lines, and at 
each end the nozzles are grouped in parallel 
semi-circles. Each supply. conduit feeds two 
reinforced concrete waterways, 5ft. in dia- 
meter, and each of these mains is pierced at 
the top, by a line of spray nozzles. All told, 
there are twenty of these nozzle waterways 
or pipes. 
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The aerator floor consists of two concrete 


Ample arrangements have been provided 


slabs—the upper one 8in. thick and the lower | around the aerator for subsidiary drainage. 


one 4in. thick—between which is an 18in. 


layer of gravel drained by vitrified pipe'by the Delaware aqueduct system : 


Bronze Nozzle 





vit. 


b 


SECTION E.E. 


“Tee Cnowece” 





SECTION A.A. 


The water will be chlorinated four times 
on 






Bronze Manhole 


Discharge 







Channel 
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SECTION 8.8. 





DETAIL OF KENSICO AERATOR 


leading to the aerator’s discharge channel. 
This provision will take care of any water 
that may possibly trickle through the upper 
plain concrete slab should the sealed con- 
traction joints develop leaks. The upper 
surface of the floor of the aerator basin slopes 
from west to east, so that water falling back 
in the basin will flow to the longitudinal dis- 
charge channel on the east side of the 
aerator. At its southern end the discharge 
channel connects with three trunk line dis- 
charge conduits, each 10ft. wide and 14ft. 
high, which will carry the aerated water to 
shaft 18, downtake, through control sluice- 
ways. The aerator basin, outside the 
enveloping kerb, is completely surrounded by 
a concrete apron, 15ft. wide, that slopes 
towards the basin and will return to the 
basin any water blown beyond the kerb. The 
basin has massive gravity concrete walls and 
virtually all of the main structure rests on 
bedrock. 

Just before entering the south effluent 
chamber the discharge conduits expand into 
a wide air-tight compartment, provided 
with baffles and weirs so as to cause the water 
to flow smoothly into the aqueduct shaft 








leaving Rondout reservoir, West Branch 
reservoir, Kensico reservoir, and Hillview 


complaints about the taste in the finally 
delivered water, and further will afford pro- 
tection against any temporary underdosing 
at any point, will discourage organic growths 
on the walls of the aqueduct, shafts, and 
tunnel sections, and tend to minimise or to 
prevent the infecting of lower reservoirs with 
micro-organisms from reservoirs higher up, 
and so get rid of any tastes and odours that 
ight cause complaint. 

jiated Contractors, Inc., now 
approaching the concluding stages of the 
work under Contract 306, is a combination of 
the officers and experts of the Walsh Con- 
struction Company, the J. F. Shea Company, 
Inc., and Henry J. Kaiser Company—now 
most widely known because of what it is 
doing in building emergency merchant ships. 
The operating organisation is headed by 
J. H. Gill, vice-president and job manager ; 
T. J. Walsh, jun., assistant job manager ; 
C. D. Riddle, chief engineer ; James Small, 
general superintendent of surface opera- 
tions; and Everett H. Hatch, general 
superintendent of underground operations. 
Mr. Charles M. Clark, chief engineer, was 
represented on this contract by a com- 
petent detail from the personnel of the 
Engineering Bureau of the Board of Water 





reservoir. The other treatments will obviate 


Supply. 








Heavy Freight ° 


* Beyer-Garratt ”’ 


Locomotive 


Le reviewing in our issue of January 8th, 
1943, the locomotive progress of last 
year, we commented upon the completion of 
two new types of “ Austerity ” locomotives, 
one British and one American, which were 
designed and constructed for the War Depart- 
ment, and with their 4ft. 84in. gauge will run 
not only on British lines, but on many lines 
on the Continent. These engines form a 
vital contribution to our home war effort, 
but not less important is the great and 
gro need of new locomotives in our 
sree Gorse and theatres of war, where 
traffic, not only in troops and munitions, but 
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“The Enoimnecen™ 


DETAIL OF KENSICO AERATOR “ 


without drawing air down with it. The 
operation will be purely automatic and with- 
out the aid of mechanical equipment. The 
air-tight chamber will permit the formation 
of a partial vacuum at any rate of flow less 
than maximum, and so promote efficient 
action. 
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Discharge Conduits 
SECTION D.D. 


also in raw materials and commodities, has 
greatly increased, owing in many cases to the 
loss of our former Far East sources of supply. 
Special locomotives have been selected by 
the War Department for this purpose each 
design covering a number of railways, and 


in process of execution. In this connection 
an interesting ceremony took place a 
short time ago, when the first war 
standard type of “ Beyer-Garratt’’ heavy 
freight locomotive, built for use in 
Africa, was handed over by Mr. R. A. 
Riddles, Deputy Director of Royal Engineer 
Equipment at the Ministry of Supply, to 
Major-General MoMullen, the Director of 
Transportation at the War Office. 

In the accompanying engravings and 
drawing we give some technical particulars 
of this new engine, which has been specially 
planned for use on all 3ft. 6in. gauge rail- 
ways in Africa, lines laid with a 69-lb. rail or 
over. Such lines, we may record, are to be 
found in Nigeria, Gold Coast, French and 
Belgian Congo, South Africa, Rhodesia, 
Nyasaland, andthe Sudan. It will be realised 
that the sharp curves and steep gradients 
and the heavy traffic under war con- 
ditions, which is now found on most of 
these lines, called for an engine with a high 
tractive effort. Large boiler power is needed 
and an arrangement of wheel coupling and 
diameter which meets the requirements of 
these often arduous operating conditions. 
Other factors which had to be borne in mind, 
when putting in hand this new standardised 
design, were the speed of manufacture and 
production and the inevitable shortage under 
wartime conditions of many classes of 
material which were required for other war 
uses. 

The design adopted was based on a plate- 
framed ‘‘ Beyer-Garratt ’’ engine with a 
similar wheel arrangement, examples of 
which have given excellent results in service. 
The design, however, was modified and 
brought right up to date by incorporating 
new details and the latest practice in building 
articulated locomotives of this special class. 
Where possible, simplifications were intro- 
duced, with the result that man-hours have 
been cut down and the use of materials in 





orders placed by the Ministry of Supply are 





short supply urgently needed for other war 
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uses has been reduced considerably. The 
principal dimensions and particulars are 
given in the drawing and the following table : 


Leading Dimensions and Particulars 
Cylinders (four) 19in, diameter by 24in. 


stroke 
Diameter of coupled wheels 3ft. 94in. 
Diameter of bogie wheels 2ft. ‘fin’ 
Length over buffers... .. 79ft. 5in. 
Rigid wheel base 12ft. 9in. 
Total wheel base cob: Cavey Laan See 
Height from rail to top of 
chimney bas aie, eke: ae ee 
Total width Sree |e 
Weights 
Adhesive weight See! Tsay ae) Rae Cena 
Total weight.in working order... 150 tons 
Weight of boiler oe eee 45 tons 
Coal capacity 9 tons 


Water capacity ses eee 4600 gallons 
Boiler 
Diameter of boiler barrel sti 
Length between tube plates ... 
Boiler pressure... ... 0... «.. 
Heating surface of tubes... ... 
Fire-box heating surface, includ - 
ing arch tubes ee 2 
Total evaporative surface 
Superheater surface ... : 
Total heating surface... _.... 
Tractive effort at 85 per cent. 
boiler pressure 
Tractive effort at 
boiler pressure 


7ft. 

11ft. 8gin. 

180 lb. per square inch 
2328 square feet 


212 square feet 
2540 square feet 
470 square feet 
3010 square feet 


sin ots nny © 68,200 Ib 
75 per cent. 
we vee 51,410 Ib. 

In designing the fire-box, account had to 
be taken of the different fuels used on 
the various lines, and for this reason a 
large area of 51-3 square feet was chosen, 
with sufficient volume for the lower 
grades of wood and coal. A problem also 
to be solved was the provision of draw-bar 
and buffer gear of the central pattern at 
either end of the locomotive, which would be 
easily adapted to the different types of 
coupling gear used on the different lines, 
including the ‘‘ M.C.B.” automatic coupler 
gear. As already mentioned, the main 
frames are of steel plate, and it has been 
possible to dispense with certain steel 
castings by the use of built-up cross 
stays and racking plates, which give full 
strength to the structure. The suspension 
of the boiler follows the usual “ Garratt ”’ 
design of a plate frame cradle with the 
pivot castings at each extremity. The 
The pivots themselves are of the latest 
inverted type and, in accordance with the 
Beyer-Garratt practice, they are fitted 
with adjustable segments and are lubricated 
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wheels have with thin flanges. The 
coupled springs are underhung with 
adjustable links and the spring compensa- 
tion is arranged in two groups, namely, 
the outer truck and outer coupled, and 
the intermediate, driving, inner coupled, 
and inner truck. As the drawing shows, both 
the inner and the outer trucks are the same 
in design, and radial arms with spring controls 


cylinder centre line. Cylinder fittings include 
Hendrie by-pass valves with snifting valves 
on the steam chests. There are water relief 
valves on the cylinder covers and the 
cylinders are equipped with Sellars drifting 
valves for use when the engine is coasting 
downhill. Metallic packing of the United 
Kingdom type is used for the piston-rods and 





the expansion joints. 

















are fitted. All the axle-boxes on the bogies 
have brasses of the recking type and oil 
lubrication is provided. In the case of the 
coupled axle-boxes grease lubrication is used, 
and the Ajax system, which is installed, also 
furnishes lubrication for the connecting and 
coupling-rods, the valve gear details, as well 
as the brake parts, the compensating beams, 
and the pivot side roller bearers already 
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BOGIES HAVE RADIAL ARMS 





72’- 0’ Total Wheel Base 
















FOOTPLATE OF LOCOMOTIVE 


The fire-box is of the round top pattern, 
the design being such that a remarkably clear 
view is obtained from the cab. A steel fire-box 
is employed, with inside welded seams, and 
four arch tubes assist in supporting the brick 
arch. Flexible type stays are used for the 
crown and those stays which are in the water 
space in the breaking zone. The large 
diameter of the boiler, 7ft., is conducive to 
good steaming and free circulation, and the 
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TOTAL WATER CAPACITY 4,600 GALLONS 
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DIAGRAMMATIC ARRANGEMENT OF LOCOMOTIVE 
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with oil. The side bearers are fitted 


with a roller and are lubricated with 
grease. The axle-boxes are steel castings and 
are fitted with bronze hub and side bearings. 
The hornblocks are also of cast steel and 
are furnished with liners and adjustable 
wedges. 

The 2-8-2+2-8-2 arrangement of wheels 
is clearly shown in our illustrations, and 
is designed to negotiate curves of 300ft. 





radius, the two middle pairs of coupled 





The cylinders, which have a diameter of 
19in. and a stroke of 24in., have Walschaerts 
valve gear, which is controlled by steam 
reversing gear with an oil cataract locking 
cylinder. The heads of the pistons are of 
cast iron and carry three narrow piston 
rings, while the piston valves are of the four- 
ring pattern with inside admission. In full 
gear a valve travel of about 5in. is allowed for. 
Laird type crossheads are used, the arrange- 





ment being that of two slide bars above the 


superheater is of the Superheater Company’s 
latest pattern with air valve. The dome of 
the boiler houses a double-beat regulator. 

On the top of the fire-box there are two 
Ross pop safety valves, each with a diameter 
of 34in. The injectors for boiler feed are of 
the Gresham and Craven No. 11 pattern, 
with 11} mm. cones, and they are operated 
by quick-acting steam valves through top- 
feed clack boxes. The blow-down cocks, 


6s 7 


which are of the “ Everlasting ” type, are 
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placed on the front of the fire-box. In 
designing the ashpan special care was given 
to self-cleaning qualities, and large emptying 
doors, enabling the ash to be discharged 
between the rails, are provided. Between the 
top of the ashpan and the foundation ring 
there is a clear space of about 44in., which 
gives good air access. The fire-box is fur- 
nished with bars of the rocking type, which 
may be operated by steam or by hand, and 
drop gates are also provided. _ Self-cleaning 
of the fire-box is arranged for, with deflector 
plates, and a wire gauze spark arrester is 
fitted. The top of the blast pipe has Good- 
fellow tips, and provision is made for rapidly 
cleaning the box with a hot water ash ejector. 

Attention may be called to the large and 
commodious cab, a view of which we repro- 
duce herewith. Its design provides for good 
protection from bad weather, while at the 
same time it is well suited for service in 
tropical climates. The windows give an 
excellent view in both directions and, in 
addition, there are side windows with sliding 
frames, and the entrance doors give fully 
closed, half open, and full open positions. 
Large area roof ventilators are provided. In 
order to ensure maximum comfort, particu- 
larly when travelling bunker first, the latest 
type of tunnel’ arrangement with folding 
doors has been adopted. 

As will be seen from our illustration, care 
has evidently been bestowed on the arrange- 
ment and grouping of the various controls. 
All valves are mounted in two steam turrets, 
which are on the fire-box outside the cab, and 
thus assist in reducing the heat in the cab. 
The controls and the lubricator feeds are 
clearly marked, so that their operation is 
made easy. There is a sliding fire-door, with 
a driver’s shield and top tray. The seats, 
which include those for the crew and for an 
inspector behind the driver on the bunker 
plate, are of the collapsible pattern with 
cushioned seats and back and arm rests. 
The cab is lit by electricity, Stone’s system 
being employed, which also furnishes current 
for the front and rear engine headlights. The 
auxiliary equipment carried includes, besides 
the usual well-equipped tool-boxes, four 
25-ton jacks and two ramps. 

As yet the performance figures are not 
available, but it may be stated that the engine 
described is designed for hauling a train of 
1750 tons on a gradient of 1 in 100. The 
approximate loads which the locomotive is 
capable of hauling in Imperial tons are given 
as follows :—450 tons on a | in 40 gradient, 
or 2-5 per cent.; 900 tons on a gradient of 
1 in 67, or 1-5 per cent.; 1500 tons on | in 80, 
or 1-25 per cent.; and 1750 tons at 1 in. 100, 
the speeds being those economical for the 
gradient. The actual performance of this 
interesting wartime locomotive will — be 
awaited with considerable interest. 








Surface Finish and the Function 


of Parts* 
By GEORG SCHLESINGER, Dr.-Ing.t 
(Continued from page 456, June 4th) 


PLUNGERS OF FUEL INJECTORS AND ATOMISER 
NEEDLES 


THESE parts were measured for diametral 
accuracy and surface finish, and Fig. 17 shows 
the extraordinarily good results in both respects, 
the graphs being even and showing very smooth 
surfaces. The maximum dimensional devia- 
tions of the plungers and needles were not 
more than 0-00005in., and the surfaces, which 





* Institution of Mechanical Engineers, May 2ist, 
1943—Abstract. 


were mechanically lapped, varied between 
0-7 and 1-9 micro-inches (aye), thus providing 




























































































could be replaced by a powder made of cemented 
carbide, and tests showed that it could. The 






































excellent examples of non-selective inter-|only criticism made by a ball race manufac. 
turer was that when using carbide grit the 
a finished surface seemed a little sharper to the 
—26 . . 
js touch than that produced with chromic oxide, 
> Lae otras) The spot finished with chromic oxide, though 
P Showing rather finer irregularities on the pen 
I record, showed one deep scratch, however, On 
ten readings (Fig. 18) average differences 
0 — between 0-3 and 1 micro-inch were shown, 
re whereas with cemented carbide the deviations 
ake = varied only from 0-5 to 0-6 micro-inch. Since 
erecta the carbide powder can be refined considerably, 
F the finest and smoothest surfaces can certainly 
' . 
be attained. . 
CIE] 
- MICRO-FINISH BY HONING 
! 3168 1 The honing processes have been much 
developed in recent years by the Micromatic 
I 
po ST petty pl OE 
aid d 
Fuel injector plunger. a 
i Lihdd tikethitoade. 
“Tee Enomece™ Swain Sc. 
Magnification, t 40,000 vertically, 150 horizontally ; ; ne ere mint 
Dimensional Surface finish : Fe eee 
accuracy, inches. have, ald d 
Dia- Direc micro-inches. a 
meter. tion. = ae pension a = i 
unger | Plunger womeen wain Se 
I. Il. 2 II. 
—|——_-—— Dimensional Accuracy of External Diameters 
d, aa | 0-39498| 0-39498 LET TES ARR AEE ES 2 BEN SES oh 
b-b 0- 39498 | 0-39497 ‘ e : ‘ 
Vote Capebe Direction. Bushing I. Bushing IT. 
d, a-a 0- 39495 | 0-39497 iene ie icin tts ETRE : 
bd 0- 39494! 0- 39494 Rs - cae eee Gaes Paes 1-47106 1-47912 
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Maximum error 0- 00006 | 0-00012 iid 
Dimensional accuracy, | Surface finish : 
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meter.| tion. | Needle | Needle | Needle |———{|——-;——— sa Pe Ort 
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Fic. 17—Ezxamples of Non-selective Assembly Bushing. Ten readings. Hh a 
inches. 
changeability. The needles have to be tight = Sag 
against pressures up to 2500 lb. per square inch. , eta PIETER AOE: 28 
II 0-5, 0-5, 0-5, 0-5, 0-5,0-5,0°5,0-5,) 0-5 
Races FOR ROLLER BEARINGS 0-5, 0-5 


The most usual lapping medium for the final 
finishing of race surfaces is chromic oxide, 
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Magnification, 40,000 vertically, 150 horizontally 





Lapping have, 
medium. Ten average meter readings. | micro- 
inches. 





-5,0-6,0-6,0-5,0°6, 0-55 


* Cutanit ’’ ...| 0-6,0-5,0 
0-6, 0-5, 0-5 

Chromic oxide} 0-3, 0-3,0-4, 1-0,0°6,0-6,0-6, 0-55 
0-5, 0-8, 0-4 











Fic. 18—Effect of Different Lapping Mediums on 
Surface Finish of Roller Faces 


0-6 micro-inches can be obtained. The ques- 











Magnification , 40,000 vertically, 150 horizontally 


Fic. 19-—Externally and Internally Micro-finished 


ushings 


Hone Corporation, of Detroit, Michigan, to 
enable the finest surfaces to be obtained. 
“ Micro-finish ” as @ term is meant to convey 
the generation of geometrical accuracy at the 
same time as surface finish. This is an important 
distinction, since no other abrading method— 
particularly lapping—can accomplish as much 
towards this combined result. Pen records of 
two micro-finished bushings of stainless steel 
(Fig. 19), which were examined externally and 
internally, show approximately the same fine- 
ness between 0-5 and 0-7 micro-inch. The 
dimensional accuracy of the two bushings was 
very high; the maximum deviation on the 
diameter in bushing I was only 0-00006in. and 
on bushing II it was 0-00012in. 

The pen records of a honed surface ought to 
show the same degree of fineness, either longi- 
tudinally or circumferentially (across), because 
the cutting marks have the same pitch and 
cross each other at the same angle. 


THE SUPERFINISHING PROCESS 


If the surface of a part is a perfect plane 
without crests and valleys, it ought to give a 


with which a final finish averaging from 0-5 to| photograph which is practically black. Such a 


perfect surface was made by the superfinishing 


tion arose whether this rather expensive abrasive | method developed by the Chrysler Corporation 


in superfinishing all the important parts of its 








t Director of the Research Department, Institution 
of Production Engineers, 


¢ Magnification values throughout this paper refer to 
the original records not to our reproductions. 


ear engines to their final dimensions after 
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reasonable preparation by a fine finishing 
process. . i Lipeete 

Fig. 20 shows the operation of superfinishing 
a fine diamond-turned piston skirt. As the 
piston is elliptically cam ground, the stone pres- 
sure must be kept exceedingly light to prevent 
distortion. With 240 reciprocations per minute 
and a work speed of 450 r.p.m., an abrasive 
pressure of 2 Ib. per square inch removes the 
fragmented material remaining after the grind- 
ing operation. This results in a surface of 
3 micro-inches roughness being obtained from 
a ground surface which previously had a rough- 
ness of 35 micro-inches (Agye). 

Those who would like to ascertain by simple 
means whether superfinishing methods meet 
their requirements should begin with auxiliary 
apparatus which can be set up on an existing 


lathe. 
A firm manufacturing submersible pumps 


pg RECIPROCATION 
—> 





have 
6 MICROANCHES 


DIAMOND-TURNED PISTON 


Tt el have 
O72 MICRO4INCHES 
SUPERFINISHED SURFACE 
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Magnification, 40,000 vertically, 150 horizontally 
FiG. 20—Showing the Operation of Super-finishing a 


Piston Skirt and the Graphs Taken Before and After 
the Operation 


was encouraged by the author’s “ Report on 
Surface Finish” to attempt to avoid diffi- 
culties with ordinary ground shafts by providing 
much finer surfaces. Superfinished sleeves were 
used for the journal bearings in electric motors 
and pumps which were lubricated solely by 
water. With the very low viscosity of water the 
film, under full film conditions, is bound to be 
small, and, in fact, calculations show that the 
film thickness in certain conditions may be as 
small as 10 micro-inches. This shows the error 
of trying to use an ordinary ground finish with 
a surface imperfection of 18 or 20 micro- 
inches. In the pump (Fig. 21) all the journal 
surfaces marked x were superfinished, and test 
runs have shown that there was no perceptible 
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begins to get dull. The cutting forces, which 
are very small, vary from } lb. for free-cutting 
aluminium alloys, finished with a cutting depth 
of 0-002in. and fine feeds of 0-0005in. and less, 
to approximately 20 Ib. for steel of 80 tons per 
square inch tensile strength, with a chip having 
a cross section of 0-004in. by 0-002in. 

Existing dynamometers are either not yet 
sensitive enough for such small forces or they 
are affected by vibrations and do not indicate 
the precise moment when dulling begins. 
Uniformity is often disturbed by the sporadic 
occurrence of a built-up edge and by the remark- 
able fact that the cutting edge regains—or 
rather re-establishes—its sharp cutting pro- 
perties through the cutting action itself. When 
long-life tests are made on non-ferrous materials 
—tests which may last for forty hours of uninter- 
rupted cutting with a good cemented carbide 
tool working on aluminium alloy—it is advisable 
to check the quality of the surface every hour. 
To use the surface analyser for this purpose it 
is necessary to make the pick-up portable and 
run it in a testing lathe, In the Institution of 
Production Engineers research department 
several lathes supply the surface meter with 
material to be tested. Light pieces can be 
transported to the apparatus, but for heavy 
pieces weighing from 100]b. up to 2 tons the 
pick-up box must be taken from.its column, 
put on the specimen between centres and turned 
to the stationary instrument. The whole 
process is completed in three minutes and this 
check on the decreasing surface quality is a 
very sensitive, reliable, and quick procedure, 
and will test the life of 18 per cent. tungsten, 
substitute ‘‘ 66’ Stellite, cemented carbide, or 
diamond tools. It has the great advantage that 
the ordinary set-up of a lathe, grinding machine, 
or milling machine is not disturbed at all. The 
ordinary tool is solidly clamped in the rigid 
tool post, and it is not necessary to insert a 
dynamometer which may create small disturb- 
ing diaphragm vibrations. It is impossible to 
measure the cutting forces, but these are irre- 
levant for finishing cuts. 

Such investigations were made for several 
weeks on both ferrous and non-ferrous materials 
and a selection of the most interesting reports 
follow :— 


A cemented carbide tipped tool was used on 
80 tons per square inch chromium-nickel steel 
(3-27 per cent. nickel). The graph (cf. Fig. 8 
ante) showed very regular feed ridges on this hard 
and tough material, and the rough-finished sur- 
face, a record of which was made, gave a value 
of 66 micro-inches (Agye). The tool, which had 
the shape shown, with a rounding of 0-040in., 
had a life of 1 h. 40 min. when used on a 10in, 
diameter material and cutting 0-005in. deep, 
with a 0-002in. feed, and a peripheral speed of 
160ft. per minute, The spindle, cone, and 


Swain Sc. 


x Super-finished surfaces 


Fic. 21—Sectional Arrangement of Submersible Pump 


effect on the journal sleeves in running. This is 
a distinct advance on previous practice with 
ground sleeves on which the effect of running-in 
was always visible after even a few minutes’ 
operation. Units of this type deliver 1400 
gallons per minute against a head of 250ft., and 
are driven by 150 H.P. motors at 1450 r.p.m. 
These successful results were checked by the 
graphs (Fig. 22). The fine ground surface (I) 
had a roughness of 4 micro-inches (haye); & 
light superfinishing action (II) made it 2-5 
micro-inches ; and the final finish (ITI), which 
was 1-5 emicro-inches (haye), achieved the 
results aimed at. 


Tae DUuLLING CRITERION FOR FrintsHina Toors 


In making fine finishing cuts, it is difficult 
to determine the exact point at which the tool 


gears of the reconditioned testing machine were 
dynamically balanced. The wear of the tool 
(by dulling the point) after 1 h. 40 min. work 
is clearly shown in the magnified diagram at 
the bottom of Fig. 8, which was made on a 
profile projector. The pen record was, as usual, 
distorted, involving .vertical and horizontal 
magnifications of 2000 and 150 respectively, and 
showed neither waves nor vibrations, 

Another cemented carbide tool of a similar 
brand was used for finishing cylinders of the 
aluminium alloy NA 178, which were 3in. in 
diameter and 10in. long. The peripheral speed 
was 1500ft. per minute, the depth of cut 
0-002in., and the feed 0:0005in. per revolution. 
The finished surface of such work ought to be 
within a range of roughness of 16-1-32 micro- 
inches (Raye), corresponding to the ordinary 





diamond tool finish. The state of the cutting 
edge was controlled by checking the surface 
on the surface meter. This involved the un- 
clamping of the piece, checking the surface, 
reclamping between centres, and commencing 
@ new series of tests, and these operations took 
altogether three minutes. The examination 
was made after every hour of actual cutting 
time, and the results, reduced to a basis of fivee 
hourly intervals, are given in Table ITI. 


TaBLe IIT.—Increase of Roughness of Finished Surface 
with Wear of Cemented Carbide Tool 
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The surface roughness (28 micro-inches) after 
the fortieth working hour was still sufficiently 
fine, since the extreme limit of this range was 
32 micro-inches. The tests were stopped, 
however, and the cutting edges were relapped 
for a few minutes with a diamond lapping 
wheel, after which the operation was restarted. 


I fin GROUND 


have 
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Magnification, 40,000 vertically, 150 horizontally 


Fic. 22—Graphs of Fine-ground and Super-finished 
Pump Shaft Surfaces 


This procedure was obviously highly economical 
even when making allowance for the much 
longer life of a diamond tool. 

Fig. 9 (ante) shows a similar pen record taken 
from the diamond-turned skirt of an aluminium 
aero-engine piston. Here the vertical magnifica- 
tion of 8000 gives a value of haye of 27 micro- 
inches. Redrawing the record, with the appro- 
priate form factor (54/1), the actual shape of the 
diamond tool is obtained, showing it to have 
a sharp corner of 0-000lin. radius, representing 
the facetted shape, whereas the cemented 
carbide tool was circular (Fig. 8). 


ConcLuUsION 


The author does not pretend that the investi- 
gation of surface finish is in all cases the best 
criterion of the problems of workmanship and 
cutting efficiency, but it is in many cases a 
very useful source of practical information. 
It is a great help in controlling and directing 
the production processes and should be used 
in ever-increasing measure on account of its 
simplicity. The workshop can base its future 
practice upon sensitive tests made before the 
eyes of operators and foremen after compiling 
a series of references in the form of simple 
standards for the non-academic user. 





r 





Resiuitex.—In our issue of February 19th, 
1943, we published an article descriptive of the 
new resilient textile material made by Listers, of 
Bradford, and known as Resilitex. We are now 
informed that new grades of the material are avail- 
able. It can, for instance, be supplied “ spaced,” 
i.e., there is jin. pile and jin. space. Interlayers 
of felt, too, have been introduced. A new, harder, 
and very thin grade made on chiffon velvet looms 
is also available. The firm recommends that any- 
one wishing to find out whether Resilitex can be 
substituted for materials, such, for instance, as 
sponge rubber articles, shall send a specimen. The 
firm can then make up a specimen replica, which 
can be tested to discover whether it is suitable for 





the purpose in view. 
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THE AIR OFFENSIVE 


THE air offensive against the Axis Powers 
grows steadily. According to enemy state- 
ments made at the time, 8000 tons of bombs 
were dropped on Britain in each of several 
months at the height of their offensive three 
years ago. Those bombs had to be carried 
but a few miles to their targets ; ours have 
to be carried many hundreds. Nevertheless, 
in April of this year we dropped no less than 
11,000 tons on enemy targets, and the rate 
of delivery is a rising one. As Air Marshal 
Harris, of our Bomber Command, puts it, 
we have delivered the first 100,000 tons of 
bombs, and the next equal consignment the 
enemy will receive even more quickly. This 


German military circles in the early days of 
the war, is much less so now; one of their 
recent “peace feelers,” in fact, naively 
suggests that the point has been reached at 
which air bombing should no longer be 
employed as a means of warfare, since 
civilians are often killed or injured by it. 
We do not recollect that any such suggestion 
was made when those civilians were mainly 
citizens of the United Nations. 
At the beginning of the war the Axis 
Powers had far larger air fleets than had their 
opponents. Now the position is reversed, 
and in more intense degree, for our combined 
output of new aircraft is vastly greater 
than that of the enemy, Powers. This 
very welcome change in the position will 
bring striking consequences. The enemy is 
being forced into the position of the chess 
player who, finding himself—through bad 
play—with fewer pieces, has to aveid if he 
can any further exchanges, even of like for 
like, since the result can only be a larger pro- 
portionate reduction in his strength than in 
that of his opponent. Wars, whether on the 
chess-board or the battlefield, can never be 
won by declining challenges, though they can 
easily be lost. The equilibrium is, in fact, 
unstable. The side which is the weaker tends 
to become weaker still, and the speed at which 
it does so increases till the point of collapse. 
The only chance for Axis success in air war- 
fare would be a sudden improvement in 
fighting quality such as would put them 
ahead of us. In the First World War there 
was, it is true, a see-saw in quality. At one 
time we had the better aircraft and at 
another time the Germans. In this war the 
only marked relative change has been, not 
in quality, but in quantity—initially with 
the enemy ahead and now ourselves. But in 
the great merit of quality we, with our friends, 
have steadily led the race and led it by an 
effective margin ; we see no reason to doubt 
that we shall hold that position to the end. 
With superiority in both quality and 
quantity, the object must be to force the 
enemy forces into battle. Challenges by our 
fighters over enemy aerodromes do not always 
succeed in rousing opposition. But there are 
some targets so precious to him—large 
munition works and the like—that he must 
defend them in some way or another. We 
have seen this in the daylight raids by our 
own aircraft and by the American “ For- 
tresses ’’ and “‘ Liberators,”’ which attack at 
such a height that, flak being no effective 
remedy, fighters must needs be sent up, how- 
ever unwillingly, and huge enemy losses have 
resulted. So much so that the enemy, accord- 
ing to Press accounts, has been reduced to 
the desperate remedy of trying to destroy 
bomber formations by dropping timed bombs 
on them from above. Experience in the last 
war showed the ineffectiveness of that kind 
of attack 
The air warfare over Sicily and the Italian 
mainland is growing in importance—and in 
usefulness—for although the German High 
Command could refuse adequate air support 


he needed it, it dare not do so to Italy, how- 
ever much it would prefer to pursue a plan 
of conservation of air power. 


for Italy’s position in the war unless the 
Luftwaffe comes to the defence of Italy. In 


We imagine|at present about 2s. per ton-mile. 


mand can hardly refuse, and it is very certain 
that such action suits us well. There are no 
targets left in Africa for us to attack, and Air 
Marshal Tedder must be delighted when 
suitable targets come down from Germany 
to meet him in Sicily, Sardinia, and Italy, 
and save him from having to fly a long way 
to find them. The Air Marshal suggests that 
“the Germans do not really understand the 
air.”” Certainly they have never got the best 
out of it. Whether air power alone can win 
wars has often been debated. No doubt 
much depends on what one means by 
“winning.” If one means reducing the 
enemy to so desperate a point that his nerves 
are shattered and his supplies curtailed, then 
the remaining task for an invading army may 
be so vastly eased that the war may almost 
be said to be “won” thereby. From the 
Prime Minister’s great speech in Washington, 
it looks as though the Combined Air Forces 
of the United Nations will be given the chance 
to see whether they can do this. Two great 
German dams have lately been smashed and 
devastating torrents released ; we have now 
to break another dam, the one that pre- 
cariously sustains German confidence. 


The Carriage of Cargo by Air 


THE debate on civil aviation in the House 
of Commons last week did little or nothing 
to make clearer than before the Government’s 
plans for its control and development after 
the war. Meanwhile, however, Sir F. Handley 
Page in a lecture delivered before the Man- 
chester Association of Engineers has pre- 
sented us with a remarkable collection of 
facts and figures which should serve to bring 
home to many people, politicians included, 
the truth about the commercial side of trans- 
port by air. The outstanding lesson to be 
learned from Sir Frederick’s lecture is that 
while there is undoubtedly a need and oppor- 
tunity for the development of air passenger 
transport services, there is no future, as far 
as can at present be seen, for the use of air- 
craft for the carriage of cargo, except in very 
special cases and on a very restricted scale. 
The aeroplane will always be a valuable means 
of transporting goods demanding quick 
delivery or required at points difficult of 
access by other means of carriage. But for 
regular routine cargo carrying the aeroplane 
is not, and apparently never will be, able to 
compete against the surface ship. Not only 
is there a prohibitive handicap against the 
aeroplane in the matter of cost per ton-mile ; 
figures quoted by Sir Frederick leave us little 
room to escape from the conclusion that the 
carriage of cargo across the seas by air 
reduces to an absurdity. 

It has long been known that the transport 


of passengers by air can be maintained on a 
routine basis only with the aid of substantial 


Government subsidies, and that the aerial 
carriage of cargo is an even less self-support- 
ing commercial proposition. On the cargo 


aspect of the subject the Manchester lecture 
provides us with authoritative data. From 
to Rommel in North Africa, desperately as | information originating in the United States, 
it appears that the total fixed and running 
costs of operating aregular air service averages 


Taking 


that the Duce has said he will not answer|into account certain technical advances 
which can reasonably be anticipated, and 
assuming an expansion of traffic to double 








form of warfare, though highly favoured in 


such circumstances, the German High Com- 


its present value, it is believed that the 
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total average cost might be reduced to about 
6d. per ton-mile. Even so, the transport of 
cargo by air would still be many times as 
expensive as transport by sea. From a table 
included in Sir Frederick’s lecture we learn 
that machinery and heavy goods can be 
carried by sea to Canada, the United States, 
Australia, and New Zealand for a farthing, 
or less than a farthing, per ton-mile, while 
woollens, cottons, &c., can be shipped to 
South America, India, Malaya, South Africa, 
and other important destinations at a cost 
of five-eighths of a penny or less per ton-mile. 
Even in the case of shipments to the Con- 
tinent of Europe, involving joint sea and rail 
transport, the cost is lower than the best 
which air transport can be expected to 
achieve. Thus machinery and heavy goods 
can be carried by sea and rail to Bucharest 
for a little over Id. per ton-mile, while 
woollens, cottons, &c., can be sent to Ziirich 
for just over 34d. per ton-mile. If these 
figures are not enough to establish the case 
against the air transport of cargo, fresh 
evidence may be obtained from some further 
data included in Sir Frederick’s lecture. Let 
us suppose that 100,000 tons of cargo per 
month are to be moved across the Atlantic 
from the United States to the United King- 
dom. To carry that volume by sea would, it 
is estimated, require thirty-four ships, con- 
suming 7930 tons of fuel per month, and 
crews and personnel totalling 2380. To 
handle the same volume of traffic by air 
would require 1900 cargo aeroplanes, con- 
suming 295,500 tons of fuel per month, and 
crews and personnel totalling 22,500. These 
figures are bad enough, but they are carried 
into the region of absurdity by the fact that 
merely to transport the fuel required by the 
aircraft from the producing centres to the 
airports on both sides of the Atlantic would 
need the services of fifty-two tankers, while 
a further twenty cargo ships would be 
required to maintain the aircraft and the 
personnel operating them. Thus, to carry 
100,000 tons of cargo per month by air would 
involve the full-time service of more than 
twice the number of ships that would suffice 
to carry the same cargo by sea, and these 
ancillary ships between them would have to 
handle over three times the weight of 
cargo carried by the aircraft which they 
served. 

A sober consideration of these figures 
shows the impossibility of the transportation 
of large volumes of cargo by air. That 
is the conclusion which Sir Frederick 
reaches. It is the conclusion, it should be 
noted, not of a shipowner naturally biased 
in favour of sea transport, but of one who has 
for many years been one of our leading aero- 
nautical authorities and who took an early 
and prominent part in establishing British 
civil aviation services after the last war. It 
may be that developments at present 
unthqught of will in some degree modify the 
factors adverse to the carriage of cargo by 
air. But for the time being, and almost 
certainly for a long time to come, it must now 
be accepted as being definitely established 
that the principal field for the employment of 
civil aircraft lies in the transport of passen- 
gers, mails, and a few special loads in special 
circumstances. That is a conclusion which 
will doubtlessly bring some consolation to 
those shipowners who have recently expressed 
anxiety over the threatened rivalry of air- 





craft. It is also a conclusion which, in Parlia- 
ment and elsewhere, ought to form a corner 
stone round which discussions of the future 
of civil aviation should centre. 








Sixty Years Ago 





J. E. McConneEiui 


On June 11th, 1883, James Edward McConnell 
died at Great Missenden, Bucks. His death, so 
we wrote in our issue of June 15th, deprived us 
of one whose presence carried the minds of the 
younger generation of engineers back to the 
past, when difficulties were overcome of which 
the existing generation could form but an 
inadequate idea, McConnell was bora in 1815 
and served his apprenticeship with Girdwood 
and Co,, of Glasgow. He hecame a competent 
workman and subsequently was appointed 
foreman in the shops of Bury, Curtis and Co., of 
Liverpool. In the employment of that firm he 
made his first practical acquaintanceship with 
locomotive construction. Following a period 
as manager of a machine shop in Manchester, 
his railway career began in earnest in 1842, 
when he was twenty-seven years old. In that 
year he was appointed locomotive superin- 
tendent of the Birmingham and Gloucester 
Railway. He held that position until 1847, 
when he was made locomotive superintendent 
of the Southern Division of the London and 
North-Western Railway. In 1862 he retired 
from railway life and thenceforward until the 
time of his death he carried on a private 
practice as a consulting engineer. During his 
railway career he gave much attention to the 
introduction of coal as a locomotive fuel and 
invented a peculiar type of double-furnace 
boiler suitable for its combustion. He was one 
of the founders of the Institution of Mechanical 
Engineers. 








African Rubber 


THE search for plants which will yield an 
amount of latex from which rubber can be 
extracted at a cost which will be profitable is 
not only being continued, but is spreading over 
several of the African Colonies and Protec- 
torates. But while many claims have been 
made respecting discoveries of areas capable of 
yielding large quantities of rubber, investiga- 
tions usually result in disappointment. 

In the Union of South Africa several parties 
have reported encouraging results from experi- 
ments with landolphia vines and Euphorbia 
tirucalli trees. When the experiments and a 
survey to ascertain the probable supplies of 
latex have been completed, a definite scheme 
for the production of the rubber will be sub- 
mitted to the Director-General of War Supplies. 
The Controller of Rubber and the Union 
Government regard these experiments as being 
very promising for success, and the inventors 
are being assisted in the investigations which 
they are making. The inventors are sanguine 
of success, not only in producing high-grade 
rubber, but also for reclaiming used rubber. 
The main doubt that requires to be allayed 
is whether the quantities of rubber which may 
be exploited will be sufficient in extent to 
warrant the establishment of a rubber industry 
in the Union. 

In the Prieska District of the Union the fact 
that gifboom, one of the 180 specimens of the 
euphorbia tree, covers many square miles of 
country, led to an investigation, but it has now 
been reported that the practice! difficulties of 
separating the rubber from the resinous matter 
contained in the latex are such as to make 
extraction uneconomical, but hopes of over- 
coming these difficulties have not been altogether 
quenched in some of those interested, and there 
may be developments. 

More than twenty years ago there was a brief 
rubber boom in Kenya, but cultivation ceased 
when prices collapsed. Recently someone 





been ordered and received in those bygone days, 
but had never been uncrated. This has now 
been found to be in perfect condition and is 
being assembled to be used in East Africa’s 
rubber production drive. : 

It is quite possible that as a result of collabo- 
ration with Malayan experts, the East African 
production of rubber from ceara sources may be 
doubled. This opinion is held by Mr. N. 
Humphrey, Senior Agricultural Officer for the 
Kenya Coast, who has returned from a study 
of the methods employed in Tanganyika. He is 
most enthusiastic over local adaptation of the 
tapping of the trees in the Malayan manner, 
namely, collecting the latex from spiral incisions 
into cups, instead of the old method of stebbing 
the trees, which produced unsatisfactory rubber. 
He was able to exchange valuable notes with 
experts in Tanganika and recalled that Kenya, 
though with much smaller natural resources, 
was the pioneer in the wartime collection of 
wild rubber, of which an important increased 
yield is expected this year. ' 

The manufacture of rubber from tung oil is 
being investigated by the Union Controller of 
Rubber. A bottle of this oil, which sells at 
£295 a ton, was handed to the Controller on 
March Ist for dispatch to a Durban factory for 
experimental purposes. The Union tung oil 
crop for 1943 is expected to be about 275 tons. 
There are about 130,000 Florida trees in planta- 
tions, according to estimates. 








American Concrete Ships 





IncLUDED in the vast wartime ship- 
building programme of the United States are 
concrete ships of different types. Of particular 
interest among these are self-propelling tankers 
of small size, but intended as experimental 
precursors for larger ocean-going vessels, 260ft. 
long, 36ft. beam, and 27ft. depth of hold. The 
first craft are 100ft. long, 14ft. beam, and 7ft. 
deep, with a loaded draught of 5ft. 8in., carry- 
ing 100 tons of oil, and having a displacement of 
178 tons at that draught. The hull section is 
oval, much like the steel ‘‘ whaleback ” barges 
used for carrying iron: ore on the Great Lakes. 
An 80 H.P. oil engine with single-reduction 
gear of 4 to 1, gives a sea speed of 8 m.p.h. The 
concrete, with a minimum of steel reinforce- 
ment, has a compressive strength of 6300 lb. 
per square inch, and is 4in. thick for bottom 
and deck and 2}in. in the sides. There are five 
transverse bulkheads and a longitudinal bulk- 
head between the end bulkheads, thus forming 
eight compartments. Of much larger size are the 
tank barges for coastal towing service—length, 
375ft.; beam, 56ft.; depth, 38ft.; with tank 
capacity for 50,000 barrels. They can be built 
in sixty days, perhaps less, as experience 
increases. The hulls are built in a dry dock, 
having a concrete caisson or end gate. When 
finished, the hull is floated out, and work 
begun on anew hull. Exterior forms or moulds 
are built in prefabricated sections, handled by 
40-ton revolving cranes. Units of reinforcing 
bars, with the bars welded together, and 
weighing 10 to 15 tons, are handled in the same 
way. The inside forms are built in place, 
being carried up gradually as the concreting 
progresses. Hull thickness is 5in. for the bottom 
and bilges, and 4}in. for the sides and deck. 
The concrete weighs from 120lb. to 124 lb. 
per cubic foot, using a lightweight aggregate 
of 1-6 specific gravity. It is intended to 
develop a lighter aggregate to produce concrete 
of not more than 110 lb. per cubic foot. After 
hydrostatic tests for leakage, anti-fouling paint 
was applied to the outside of the hull. 








AustTraLia’s New Derence Hicuway.—To 
prepare Northern Australia against a possible 
landing of Japanese invasion troops, the authorities 
have constructed 600 miles of all-weather road 
through the centre of the territory from Alice 
Springs to Larrimah. The highway soon is te be 
extended to Darwin, traversing a total distance of 
1000 miles. Prior to the opening of this road the 
only land link with supply and reinforcement bases 





remembered expensive machinery which had 


across. Australia was a vulnerable railway , which 
might be put out of action for a time with one bomb. 
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The Repair of Damaged Aero-Engines 


a ed 


YOON after the outbreak of war the Bristol 
J Aeroplane Company developed a number 
of establishments devoted to the repair of 
aero-engines which were damaged either by 
enemy action or through such misfortunes 
as crash landings. While by far the majority 
of the engines which are dealt with are of the 
sleeve valve type, all the company’s types 
come to these specialised works for repair, 
but it will simplify this article if one type only 
is dealt with, namely, the Bristol ‘‘ Hercules,” 
because the process is almost identical with 
every type. 

The damaged engines arrive at the repair 
works and inspectors categorise them under 
three headings :—(1) Category B, ‘repairable 
engines ; (2) category E, engines considered 
to be damaged beyond repair and to be 
reduced to produce spares ; (3) investigation 
engines, on which special investigation of 
some alleged failure has been requested either 





DAMAGED ENGINE ON ARRIVAL 


"by the Air Ministry or the company’s tech- 
nical departments. Such engines are removed 
to the “ mortuary,”” where the “ inquest ” 
is held. 

In the case of category E engines damaged 
beyond repair, what at first sight may appear 
to be a hopeless mags of crushed or burned 
metal, often covered with clay and turf, will 
give, when stripped down, a most varied 
selection of perfectly good components, 
particularly small items. These parts are, of 
course, subjected to the most rigorous 
acceptance tests and inspection before being 
passed to stores, and any suspicion of a defect 
or flaw is sufficient to warrant rejection. 
Such parts were of the greatest value in the 
early days of the war, when new production 
engines absorbed so much material. So 
valuable still is this work that there is a com- 
pletely separate building devoted to category 
E engines alone, the output being distributed 
to the various repair units throughout the 
country. 

Category B repairable engines for normal 
repair may be subdivided into the following 
classes :—(a) Engines which have com- 
pleted full life hours and are due for complete 
Overhaul; (6) engines damaged or shock 


loaded, due to aircraft crash or forced 
landing ; (c) engine failures due to external 
troubles, such as oil supply failure, foreign 
bodies entering the supercharger, &c.; (d) 
incorporation of essential modifications ; 
(e) enemy action. When the damaged engine 
is received it is removed from its wooden 
packing case, fitted to a steel waiting stand, 
and is checked in, a note being made of engine 
type, serial numbers, accessories fitted, and 
deficiency of any major components, by the 
inspection department on the category sheet, 
which gives instructions as to the amount of 
stripping and cleaning required. 


STRIPPING OF ENGINE 


The degree of stripping depends on the 
amount of repair required and the previous 
history of the engine as given by its log book, 
and whilst most of the engines are 100 per 











cent. stripped, a few are stripped to the 


various sub-assemblies, in order to rectify 
some minor damage. The engine is mounted 
on a special stand capable of rotation, so that 
work may be carried out in any position. The 
sub-assemblies, such as reduction gears, 
superchargers, &c., are stripped separately, 
but kept together with the remainder of the 
engine. The components are loaded on to 
special trollies, which, when empty, so bristle 
with rods and protrusions to take the various 
components that they have been christened 
in the shops ‘“ Flying Fortresses.” Blanks 
and protectors are fitted to all components, 
which are ground to fine limits and finish to 
avoid damage during the course of the engine 
through the shops. Engines are stripped 
under the vigilant eye of an inspector, who 
issues a conditional report for digestion by 
the technical co-ordination of the repair side, 
for the benefit of the design office and other 
repair bases. The engine is next cleared for 
cleaning. 


CLEANING 


Engines which have had comparatively 
short runs—say, up to twenty hours—and are 
free from heavy carbon deposits are washed 


tion. The majority of engines, however, have 
to go through a much longer degreasing or 
decarbonising process. Steel components 
are segregated from aluminium and hoisted 
in baskets into the degreasing fluid con- 
tained in steel tanks and agitated with com- 
pressed air. On a badly carbonised engine, 
aluminium components require approxi- 
mately twice the immersion time necessary 
for steel. The most difficult part to de- 
carbonise is the piston, and for it shot blasting 
is used for the underside, with suitable blanks 
to protect the machined faces. On removal 
from the degreasing tanks, components are 
given a stiff brushing to remove loose and 
softened carbon and then washed in paraffin.’ 
Large parts, such as crank cases, super- 
chargers, &c., are mainly cleaned by hand, 
using mechanically operated brushes and 
mops. Engine cleaning is almost wholly 
carried out by female labour. The highest 





TESTING REDUCTION GEAR SUB - ASSEMBLY 


possible standard of cleaning is maintained 
in order that subsequent inspection may be 
rigorously applied. 


INSPECTION 


Before the. normal bench inspection, 
aluminium components are subjected to an 
etching process for the detection of cracks 
and flaws, particularly around heavily stressed 
areas, such as gudgeon pin bosses. Similarly, 
steel components are tested for cracks either 
by ‘“‘ Magna Flux ” or “ Electroflux”’ method. 
The engine is then subjected to detail 
inspection. Alignment checks are carried 
out on parts liable to distortion, such as 
articulated rods. Dimensional checking is 
restricted to components liable to wear or 
distortion, such as cylinder sleeves or where 
selective interference fits are required on 
reassembly, e.g., crankshaft centre bearing 
sleeves, fixed crankshaft sleeves, and some 
race locations. 

Every component, even nuts and washers, 
is most carefully inspected, the smaller and 
simpler parts being inspected by female 
labour under male supervision. Details are 
recorded on standard report forms, which 
entail the minimum of writing. Particulars 
of rejects, on which further work is to be 
done or for complete scrap, are thus made 
obvious for covering any replacement 
required. The report form is divided into 
sheets which cover the various sub-assemblies 
of the engine, and which follow them through 
the shops until the engine is finally rebuilt. 
The engine and report are finally examined 
by skilled inspectors, who add the necessary 





off in paraffin and then submitted for inspec- 


information for the modifications required. 
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Finally the absolute scrap is removed from 
the engine and the components requiring 
salvage operations are quarantined, suitably 
tallied, and despatched to another depart- 
ment as redundant repairable material. 


PROGRESS 


The progress department then stores the 
engine components in bins and issues those 
parts which require machining or polishing 
operations. It also arranges to requisition 
any material which is missing or rejected 
during inspection. As far as possible engines 
are rebuilt with original components, but 
assemblies are pooled when delay is likely to 
occur. Individual components, such as 
articulated rods, crank case sections, and 
reduction gears, are not interchanged. Com- 
plete sets of parts, together with the appro- 
priate report, are then issued to the sub- 
assembly sections for rebuilding. 


SuB-ASSEMBLY 


The various sections in the sub-assembly 
department, which operate as complete units 


have been made previously and are not so 
easy to re-bed as when newly machined. 

Supercharger two-speed clutch units are 
pressure tested with hot oil to ensure their 
correct functioning. The complete rear cover 
unit is given a rig test at slow and high 
speeds and an endurance run, to ensure that 
the pressure and scavenge oil pumps give the 
required pressure and the specified deliveries 
of oil. The functioning of the petrol pump is 
also checked and the “high initial oil 
pressure ”’ valve is tested with cold oil. 

The reduction gear is pressure tested at 
various stages during assembly, a special 
inspection point being to check the backlash 
of bevel pinion gears, with a load of 3500 Ib. 
applied to the rear thrust race, to simulate 
the thrust conditions experienced in flight. 
A particularly important point with pistons 
is the fitting of rings of the correct type, with 
the lands the right way up. In the majority 
of cases new rings are used in order to main- 
tain normal oil consumptions. 

The accessories, including the carburetter, 
magneto, and ignition harness, though not 








MAGNETOS UNDER TEST 


and as far as possible work on the same engine 
together, are as follows :—(1) Crank case, 
including sleeve driving mechanism; (2) 
front cover ; (3) fitting of crankshaft for slip 
test and rebalancing, if necessary; (4) the 
fitting of crankshaft and master rod assembly 
to crank case ; (5) supercharger; (6) reduc- 
tion gear; (7) cylinders; (8) sleeves and 
pistons ; (9) rear cover assembly ; (10) car- 
buretter ; (11) ignition harness; (12) mag- 
netos. 

The main procedure in rebuilding these 
sub-assemblies is the same as for new engines, 
except that in most cases wider tolerances for 
fits and clearances are permissible on account 
of the wear that has taken place. Rebuilt 
engines are, of course, quite up to the 
standard of new production engines and are 
given exactly the same tests and life hours. 
Throughout these operations numerous checks 
for clearances, end floats, tightening of lock- 
ing devices, &c., are made and recorded by 
the inspector on the report sheet. . In addi- 
tion, continual watch is kept to see that all 
mating faces are thoroughly clean and free 
from damage, in order to ensure that all joints 
are oil-tight. One of the major fitting prob- 
lems of the modern aero-engine is to ensure 
that oil reaches positions where it is required 
and does not leak from the multitude of 
joint faces. This is of particular importance 





manufactured by the Bristol Company, are 
also thoroughly overhauled. Three cate- 
gories of overhaul are used for carburetters, 
depending on their previous history. They 
include splitting the body for examination of 
internal components, partial overhaul to 
the extent of removing various units for 
examination, and complete strip. Com- 
pleted carburetters are subjected to tests to 
ensure that the altitude control operates at 
the correct angular opening of the throttle 
and also for the operation of the boost control. 

The company has developed a special 
highly skilled section of its repair organisa- 
tion to deal with magnetos. Magnetos are 
first of all stripped down and rebuilt with any 
new parts required. They are then given an 
endurance run, sparking across ball gaps at 
voltages approximately 50 per cent. in excess 
of sparking plug requirements. Especial care 
is taken with the functioning and adjustment 
of contact breaker mechanisms. The ignition 
harness is completely stripped down and 
usually rewired with new high-tension cable. 
It is then given high-voltage insulation and 
continuity tests: 


ENGINE ERECTION 


The final stage in the repair of an engine is, 
of course, the erection. The various com- 
pleted sub-assemblies and units are all fed toa 





on engines under repair, where the joint faces 


section and are carefully blanked and pro. 
tected to prevent ingress of foreign bodies 
during storage. Throughout the engine 
erection operations, inspection checks are 
made, the simpler operations being performed 
by female labour. After final inspection and 
checking of the report to ensure that all 
necessary modifications have been incor. 
porated the engine is sent for test. On satis. 
factory completion of the tests the engine is 
inhibited internally to prevent any possible 
corrosion whilst in store, and a thorough final 
inspection is made to ensure that no defects 
have developed during test. Checks are made 
that all locking devices are in position and the 
engine is then delivered to the packing depart- 
ment, where it is secured in a substantial 
wooden stand and packing case, ready for 
despatch. 

It is an interesting feature of the company’s 
repair depéte that about 50 per cent. of the 
total labour employed is female, so that a 
comparatively small number of trained and 
experienced men from the Bristol aero-engine 
division was required when the work was 








DESPATCH OF REPAIRED ENGINE 


first started in 1940. A Bristol repaired aero- 
engine has, it is claimed, an expectation of 
life equal to that of a new engine. 








The Coefficient of Propulsive 
Efficiency* 


By K. C. BARNABY,f B.Sc., Member 


Ir is strange, in view of the sufficiency, if not 
plethora, of resistance data, to find so little 
information available on the propulsive coeffi- 
cient, yet except in the very few cases in which 
complete self-propulsion experiments can be 
carried out, knowledge on this point is indis- 
pensable for the accurate powering of new 
designs. Further, the extent of the possible or 
probable variation in P.C. is much larger than 
seems generally realised. Working on a plain 
naked hull estimate, there are instances in 
which the designer would not be unduly opti- 
mistic in expecting a P.C. of 0-58 or even more. 
Similarly, as will be shown later, there are cases 
when one would not be absurdly pessimistic in 
using a figure only 0-25 or even less. The 
possible error in a power estimate from’ an 
inaccurate P.C. can thus be of a larger order 
than is probable with the E.H.P., whether calcu- 
lated or determined from model experiments, - 

The ideal method of tackling this basic 





* Inst. Naval Architects, April, 1943. 





central pool adjacent to the engine erection 


t Naval architect to John I. Thornycroft and Co., Ltd- 
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problem would be a sufficiency of tank E.H.P. 
and the corresponding authenticated trial per- 
formances. Also the most appropriate author 
for such a paper as this would. seem a tank 
expert. The research workers have, however, 
preferred to concentrate on specific problems, 
such as wake and thrust deduction, propeller 
efficiency, stern endings, and so on, rather than 
on any broad survey. Possibly they have felt 
that the accuracy of a commercial trial trip 
performance was a little uncertain when com- 
pared with their own standards. Probably 
firms have often been reluctant to permit pub- 
lication of the trial figures. Certainly there are 
vast numbers of trial trip performances which 
never come.to the knowledge of the tank 
authorities. 

It was a realisation of this last point which 





“Tre Enomece” # 


Swain .Sc. 


Curve A (full line), as calculated from Taylor 
Curve B (dotted line), as tested at the N.P.L. 


Fic. 1—Curves of © for Typical Destroyer at 6= 43-3 


led the author to venture on this paper. After 
all, we who have to power and build vessels are 
just as entitled to tell the tank authorities what 
the power actually was, as they are in telling 
us what it ought to be. The difficulty is that 
99 per cent. of our performance results refer to 
ships that have never been tank tested. If, 
however, we can use Taylor’s standard series 
for the computing of E.H.P. we are at once able 
to tap very large sources of information. Before 
proceeding to detailed results with this method, 
it will perhaps be advisable to consider the 
possible scale of error involved. This may be 
due to the difference of the lines from those 
tested by Taylor. It is obvious that there is 
likely to be a wide error in dealing with a shallow- 
draught vessel having a large beam/draught 
ratio. Similarly, a destroyer with a wide flat 
stern will probably differ very considerably 
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Fic. 2—Curves of Apparent Propulsive Efficiency 
Coefficient for Destroyer from Trial Results 


from results based originally on lines with a 
more vee stern and with no definite knuckle. 

Fig. 1 shows (curve A) the © of a destroyer 
form, as calculated by Taylor’s method, and 
(curve B) the © as determined for the actual 
lines by the N.P.L. It will be noted that the 
maximum error at low speeds is about 8 per 
cent. and at high speeds about 4 per cent. The 
results are in virtual agreement from about 
1-1 to 1-2 speed-length ratio. 

On other destroyer models tested at the 
N.P.L. the differences were much of the same 
type, but even less in amount. It would seem 
therefore that some 6 per cent. is about the 
maximum error that is likely at the high-speed 
end of the range. This is small compared with 
the 50 per cent. increase in P.C. from the 
minimum to maximum figures on the ‘‘ Biddle.” 


Taylor’s standard results on the lines of the 
differences between curves A and B, Fig. 1, 
the scale of the probable error can be con- 
siderably reduced. This has been done in the 
preparation of the figures in Table IT. 

Curve A, Fig. 2, shows the P.C. from the 
power actually found on trial and the Taylor 
E.H.P. Curve B is the P.C. when using the 
tank E.H.P. The vessel was run in deep water 
and in good weather. 

Curve C has been faired through the points 
as reported for the “‘ Biddle.’’ It will be noted 


TaBLe | 
Shallow draught monitor L.W.L. = 230, B/H=6- 34 








: © C 

¥. V/J/L. From "Taylor From WPL. 

data. test. 
12 0-792 0-919 1-038 
13 0-858 0-948 1-044 
14 0-925 1-01 1-075 
15 0-290 1-087 1-148 
16 1-056 1-152 1-185 
17 1-122 1-236 1-21 
18 1-188 1-358 | 1-267 
19 1-253 1-456 | 1-39 
20 1-32 1-68 | 1-538 











that the character of all three curves is very 
similar with a maximum between V/4/L=1-3 
and V/4/L=1-5. 

The other type mentioned as likely to show 
considerable divergence is the shallow beamy 
vessel. Table I gives the © values for a 
shallow-draught monitor, as tested at the 
N.P.L. and as calculated from the Taylor data. 
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Fic, 3—Apparent P.C. for Early Battleships Plotted on 
V/JL 

It will be noted that the differences are rather 
greater than for the destroyer type. This results 
in an underestimate of P.C. at low speeds. 
Here, again, some adjustment can be made by 
allowing for the full B/H correction in Taylor’s 
curves at low speeds and a reduced correction at 
higher speeds. 

The differences are likely to spread out the 
P.C. values to a considerable extent, but the 
general trend of the curve should be revealed 


jumbled-up mass of trial spots. It also became 
only too apparent that much of the published 
information on trial speeds and powers was 
completely valueless for analysis purposes. 
The stated displacement was often a maximum 
condition, whereas the trial was clearly run at 
a lighter load. Sometimes the 8.H.P., as given, 
was merely the rated power of the turbines. 
In extreme cases, the recorded trial S.H.P. of 
early turbines might exceed rated power by as 
much as 75 per cent. 

With diesel ships it is still more difficult to 
arrive at the real power. Only at one point, 
that of maximum possible r.p.m., is one usually 
justified in accepting the shop trial records as 
representing the B.H.P. Progressive trials are 
of no value if there is no accurate measurement 
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A. Apparent P.C. of early battleships 
B. Apparent P.C. of group of motor launches, 28ft.—30ft. 


Fic, 4—Apparent P.C. Plotted on a Base of 
R.A.P./E.H.P. 


of power. Occasionally, one sees accounts of 
such trials in which there purport to be a 
number of intermediate powers. Examination 
will show these to agree with the shop trials. 
Such correspondence cannot occur with fixed 
ship loading and fixed pitch propellers. The 
same remarks apply, of course, to motor launch 
trials. 

In general, destroyers form perhaps the most 
useful type of vessel for a complete P.C. analysis. 
Full speed is usually in the neighbourhood of 
V/,/L=2-0, so that one can explore the P.C. 
over an unusually wide range, also accurate 
torsionmeter readings are available. The main 
snags about accepting destroyer trials at their 
face value are (1) the trials must have been 
carried out in deep water; (2) the propeller 
efficiency should be normal, and (3) the trim 
should either be level or known and corrected 
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All on 1.H.P. unless otherwise stated 



























































* 25ft. | 50ft. 150ft. 250ft. | 400ft. | Tankers 
V/+/ L|Destroyer,| motor | motor |Steam | Salvage|Shallow|Paddle t 150ft. | Yachts. cargo | cargo| S.H.P 
S.H.P. | boats,| boats,| tugs. | tugs. |draught| tugs. in ters boat in| boat in or 
B.H.P.|B.H.P. tugs. ballast./ loaded. ballast} ballast} B.H.P. 
0-5 — -- = - — _- — — — | 0-38 | 0-46] 0-50 
0-6 | 0-47 - -- _ - — — _ = 0-39 | 0-40 | 0-48] 0-53 
0-7} 0-48 — a - — | 0-365 | 0-44 | 0-41 | 0-43 | 0-49 — 
0:8 0-49 -- — — — 0-369 | 0-44 0-42 — — — 
0:9 | 0-50 : — -- ~ 0-29 | 0-28 | 0-372 | 0-45 | 0-43 | — — ce 
1:0 | 0-52 | 0-27 | 0-30 | 0-33 | 0-43 | 0-30 | 0-35 | — — 0-45 - — = 
1-1 0-54 | 0:27 | 0-31 | 0-39 | 0-48 | 0-32 | 0-44] — -- 0-46 | — — S28 
1-2 0-56 0-29 | 0-34 | 0-44 | 0-51 0-33 _ —_— — 0-48 — — 
1:3} 0-57 | 0-33 | 0-38 | 0-49 | 0-53 | 0°34 - - 0-49 | — — a 
1-4 | 0-58 | 0-37] 0-43] — — 0-35 | — ~- _ 0-50 | — — 
1-5 0-58 0-40 | 0-48 — — — —s7 a <= — -- 
1:6]. 0-57 | 0-41 | 0-49] — — _ -- _ — — — | — — 
1-7 | 0-56 | 0-39 | 0-48 | — — -- _- — = _ — 
1:8 | 0:55 | 0-37] 0-46} — -- o- - - - - - = 
1:9 | 0-54 | 0-35 | 0-44) — = -- - ~ - -- os 
2-0| 0-53 | 0-34] 0-42] — - - - —- -- “i - 
if sufficient analysis points are obtained. (Fig.4|for. In a certain destroyer Ift. trim by 
is an example of this method.) the stern had the following effect on residuary 
It was therefore concluded that useful data | resistance :— 
should be found from a detailed analysis of as| At 


many trial reports as could be obtained. This 
work was done at odd moments over a period of 
many years. The results were at first extremely 
disconcerting, and the author despaired of ever 





Also by allowing for some variation from 








bringing rhyme or reason into an apparently 





V /,/L=0-85, 10 per cent. increase. 
V/./L= 1-4, no change. 
V//L=2-0, 3 per cent. decrease. 

As destroyers usually seem to have trim by 
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the stern on trial, this point needs watching. 
The trim referred to is, of course, the static or 
at rest figure, and is independent of the addi- 
tional trim acquired when running. These 
figures should not, of course, be taken as apply- 
ing to all destroyers, irrespective of their form. 
They are, however, typical of vessels having a 
wide flat stern and a cut up that ends on the 
L.W.L. when on level keel and at the trial dis- 
placement. The large increase in residuary 
resistance at low speeds is no doubt due to 
eddy making behind the immersed stern. 

Curve D, Fig. 2, shows an average P.C. built 
up from over 100 separate destroyer trial 
analysis points. It can therefore be regarded 
as a fair average for normal practice in this 
class of vessel in cases where & is about 40-45 
and 7 (propeller efficiency) about 0-66. 

With direct turbines 7 is, of course, much 
less, but one cannot obtain a suitable P.C. 
value by merely correcting in the ratio of the 
propeller efficiencies. The more inefficient pro- 
peller implies higher r.p.m., less diameter, and 
probably increased hull clearance. These in 
turn mean smaller shafting and brackets and 
probably less thrust deduction. This is rather 
fortunate from the point of view of P.C. analysis, 
because it renders the figures less sensitive to 
propeller efficiency. An approximation may 
be made by taking from one-half to two-thirds 
of the alteration instead of the whole amount. 

As a typical instance, a direct-drive destroyer 
returned a P.C. of 0-493 at a speed-length ratio 
of 1-886 and a propeller efficiency of 0-57. 
The loss from the standard P.C. was thus about 
9 per cent., in lieu of the 13 per cent. falling-off 
in screw efficiency. : 

Trial reports of some sixty tugs were avail- 
able, and the P.C.s obtained are given in 
Table II. The difference between single and 
twin-screw tugs was so small that it did not 
seem worth while giving separate figures. The 
T.S. tugs were slightly better, but this seemed 
due to the higher propeller efficiency. 

The low P.C. values are a little surprising. 
The explanation seems to be that these vessels 
are harbour tugs with a form that is not very 
suitable for full speed. Deep draught is neces- 
sary and also good beam, and usually these can 
only be combined by giving an excessive rake 
to the keel. 

Figures are also given for salvage tugs. 
These are distinctly higher, as these boats are 
a larger type with a more normal form. The 
P.C.s for the harbour type can be looked on as 
apparent P.C.s which cover for some departure 
from normal lines. 

Although little difficulty had been experienced 
in plotting the destroyer and tug P.C.s on a 
basis of V/./L, the launches and motor boats 
presented a much more complex problem. 
Plenty of material was available for analysis 
in the form of several hundred trial reports of 
such boats built or engined by Messrs. Thorny- 
croft. 

When these were analysed, however, it 
soon became evident that the P.C. did not vary 
with V/4/L in the same direct manner as in 
destroyers. It was greatly affected by length 
and also by displacement ratio. It was only by 
dividing the boats into groups having nearly 
the same length and displacement ratio that 
intelligible results could be obtained. The 
figures given in Table II were found by this 
method. It should perhaps be pointed out that 
the destroyers analysed also formed a compact 
group with only about 10 per cent. variation in 
length and little more in 8 value. 

The launch figures are for a 8 value of 140, 
if the boat is heavier an increase in P.C. must 
be allowed. This is approximately +-0-05 
when §=260. Similarly, P.C. will fall by a 
similar amount if the boat is lighter and 
becomes =80. Further corrections are needed 
if the boat appreciably increased the L.W.L. 
when in running trim, or in consequence of the 
type of stern endings. Thus a pinnace type may 
gain about 10 per cent. in efficiency, although 
there may be very little increase in L.W.L. 
length. Similarly, a double-ended lifeboat may 
lose about 10 per cent. owing to the unsuitable 
stern endings. 

During examination of the coaster and small 
tanker results, some astonishing performances 


as being too good to be true. So many ships 
were, however, returning a good P.C. in spite 
of overdriving, overloading, and relatively poor 
propellers, that notice had'to be taken of them. 
Similarly, a great many ships having easy lines 
and good propellers were showing very in- 
different P.C. values, and also the improvement 
from light to loaded conditions was too great 
to be due to reduction of trim or to better pro- 
peller efficiency. As regards the latter, the 
propeller efficiency under smooth water con- 
dition was often better when light. 

These facts seemed to indicate the curious 
conclusion that propulsive efficiency was in 
some way dependent on the ratio of frictional 
to residuary H.P. If the resistance was mainly 
frictional, the P.C. was poor. If, on the other 
hand, wave making predominated or was at 
any rate a large proportion of the E.H.P., 
then the P.C. was usually much higher. It was 
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Fic. 5—Typical Destroyer P.C. Based on 
R.H.P./E.H.P. 


also noticed that a curve showing the ratio of 
R.H.P. to E.H.P. had somewhat the same shape 
as the standard destroyer P.C. curve which had 
been built up from trials of a large group of 
these vessels (curve D, Fig. 2). 

It therefore seemed worth while to try and 
plot P.C. on a basis of R.H.P.+E.H.P., how- 
ever irrational this might appear. The results 
were somewhat startling. Fig. 3 shows the 
P.C. value of a group of some thirty-six early 
battleships when plotted on a basis of V/4/L. 
These results had been discarded as being too 
haphazard to yield any useful conclusions. 
The same points, however, when replotted to 
a basis of R.H.P.—E.H.P., as in curve A, 
Fig. 4, show a definite general trend. Other 
types gave similar results ; that is, they plotted 


actual propeller conditions, and therefore diff. 
cult to define in general terms. 

The effeet of deep loading is to make the 
maximum value of R.H.P./E.H.P. occur at a 
higher speed-length ratio than is appropriate 
to a lower 8 value. Curve B, Fig. 5, shows a 
specially heavy destroyer in which it was impos. 
sible to reach the maximum R.H.P./E.H.P, 
with the available power. In such ships thore 
is no “hook,” but this absence is rather 
exceptional. 

The general facts of the situation are set out 
in Tables II and III, and it remains to find 
reasons for several rather striking features, 
The points that most require explanation are 
perhaps the following :— 


(1) Average P.C. value depends mainly on 
the R.H.P.~E.H.P. value. 

(2) Average P.C. variation is much greater 
with short and beamy vessels (compare slope 
of curves in Figs. 4 and 5). 

(3) Average P.C. falls off at an increasing 
rate as length is decreased below about 400ft. 


The improvement of P.C. with increase in 
R.H.P./E.H.P. applied to every type examined. 
Wherever a full progressive trial was available 
it also applied to a considerable portion of the 
speed-length range of the individual ship. In 
general, this improvement persisted until out- 
weighed by a falling off in propeller efficiency, 
&c., a8 maximum speed conditions were 
approached. Now it seems inconceivable that a 
propeller should be able to distinguish between 
frictional and residuary resistance and accord 
preferential treatment to the latter. It is 
surely much more reasonable to suppose that 
the conventional tank experiment has the 
effect of underestimating frictional resistance 
and of overestimating residuary resistance. 
Such a supposition, if correct, could also explain 
the reason for R.H.P./E.H.P. forming such a 
suitable base for setting out P.C. values. 

To some extent it is undeniable that conven- 
tional tank methods do overestimate the 
residuary resistance, owing to neglect of form 
correction on the model. If, for example, we 
run a short beamy model and obtain a certain 
total resistance, we still calculate the residuary 
portion by deduction of the same friction, as 
would be applicable to a model of nearly zero 
beam, but having the same wetted surface. 
We then make some allowance for form effect 
on the actual ship by using either increased 





reasonably close to a definite and inclined line. 
Thus curve B, Fig. 4, shows a group of about 


frictional coefficients intended to cover for this 


Tasie ILl.—Apparent P.C. Based on Residuary H.P./Total E.H.P. 






































Type of vessel. 
Ratio Passenger and 
R.H.P./E.H.P.| Motor Early Steam Paddle cargo ships Liners, /|Fast paddle 
boats, j|battleships,| yachts, boats, |(intermediate),| about boats, Destroyers 
28ft.—30ft.| I.H.P. I.H.P. |about 200ft} about 400ft. 500ft. jabout 300ft] S.H.P.* 
B.H.P. I.H.P. EELP. I.H.P. EHP. 
0-1 _— — — ~ — —_ 0:47 
0-2 — _ 0-40 — 0-38 0-38 — 0-49 
0-3 -- _: 0-42 — 0-50 0-47 0-44 0-52 
0-4 — — 0-45 0-40 —_— 0-57 0-51 0-54 
0-5 — 0-48 0-47 0-49 — _ —_— 0-57 
0-6 0-25 0-60 _ _ _ _ — (0-60) 
0-7 0-37 —_ _— — ~ — — 
0-8 0-49 — — - - —_ — 
Length/beam 
average 4-5 5:4 6-3 7-3 7°5 8-0 9-5 9-8 














* All figures in this table are for average of gro 


thirty motor boats between 28ft. and 30ft. in 
length and having delta values between 72 
and 226. 

This method of plotting P.C. to a base of 
R.H.P.+E.H.P. is not so convenient or suitable 
for high-speed types. This is owing to the fact 
that when the speed has been pushed sufficiently 
high R.H.P./E.H.P. will reach a maximum 
value and then begin to decline. In destroyers 
the maximum may be at about V/VL=1-6 for 8 
=40. The P.C. will not, however, fall back 
along the same line, but at some distance below 
it, thus forming a sort of hook. This is no 
doubt largely due to high thrust loading and 
incipient cavitation causing & falling off in pro- 
peller efficiency. Curve A, Fig. 5, is an example 
of this type. The precise shape and location of 





came to light. At first these were disregarded 





the “hook” will be very dependent on the 


up. Curves on Fig. 5 are for individual ships, 


(Froude’s method) or by adding some definite 
percentage. 

Possibly certain tanks do make an allowance 
on the model, but, as far as the author can 
gather, this is unusual. Washington practice 
is to use Geber’s formula for both model and 
ship. The net figure is used for.the model and 
a percentage is added for the actual vessel. 
This percentage varies from 10 to 22 per cent., 
the larger figure being for the longer vessel. 

The results of these methods are to transfer 
any excess friction on the model due to form and 
fullness over to the residuary resistance, and 
therefore to overstate the latter. They would 
only be correct if we could assume that form 
effect applied only to the full-size vessel but not 
to a@ model. This assumption does not seem 
entirely tenable, though it is no doubt partly 
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truc. Our average P.C. results suggest that | is 


there is @ large form effect on actual vessels, | hi 
largely, on| having only frictional resistance are not possible 


hand, it is|in practice, and there is bound to be considerable 


and that this depends mainly, or 
length/beam ratio. On the other 


only too evident that we cannot possibly use | direct head 


these large corrections on the actual model | st 
irtual elimi-| This type of resistance can be expected to 


low speeds. | increase at more nearly the square of the speed 
than at the fractional rate of the 1-83 power. 
The implication is that appendage percentage 
should be increasing at low speeds until some 
noint is reached when its rate of growth is 


tests, as they would result in the v 
nation of residuary resistance at 


At the same time, it seems most unlikely that 
the model of a short beamy hull has only the 
resistance of an equivalent plane surface. 


The main reason for “ form effect ” is usually | y 
velocity due | overtaken by that of the residuary resistance. 


Owing to} We can then expect 
until, in its turn, residuary resistance begins 
to drop back and R.H.P./E.H.P. decreases. 
Appendage resistance should then become 
stationary and eventually begin to rise once 
more. Also, as we are calculating appendage 
resistance as a percentage of the total hull 
resistance, we should expect it to show in 
inverted form and to a greatly reduced scale 
the humps and hollows of a residuary resistance 
curve. 


considered as the increased rubbing 
to the spread of the water lines. 


streamline action there is an increased velocity 
amidships extending over the major portion of 
the form. In his 1920 paper to this Institution, 
Professor Havelock wrote: “ No experimental 
determination of surface velocity appear to 
have been published, at least for ship forms in 
The extension from plane to curved 
surfaces is thus to a large extent speculative.” 
Dr. Baker has dealt with the point in some 
detail and gives in his “Ship Design and 
Resistance” a table for the increase of skin 
friction due to form. It will also be recalled 
that Rankine proposed his method of an 


water. 


“augmented surface ” to deal wi 
quest jon. 


. 
If we assume that some scale effect reduces | t 


the form factor on the model to only @ small] s 
f the amount applicable to the envisaged. There is, however, one striking 


difference. The peak value at about V/VL 
We should | _ 9.7 is so pronounced that it must be due toa 
much higher rate of increase than that corre- 
nding to thi uare of the speed. D 
This is precisely the kind of correction needed pt an pestis. rt by prs othe 
causes producing the hump in the resistance 
curve of the bare hull produce an augment of 
resistance to an even greater degree in the case 
of the appendages.” 


proportion © 


full-size vessel, we have an explanation that 


would seem to fit the P.C. facts. 


then get a slightly reduced R.H.P. estimate 
and a considerably increased E.H.P. estimate. 


to make sense with our P.C. results. 
At this point we should perhaps look back 
to those classic trials with H.M.S. ‘“‘ Grey- 
hound,” as this vessel has @ relatively short 
beamy hull (L/B=5- 2). One would, therefore, 
ct to find a considerable increase of hull : 
scale of the correction. If a large destroyer 

type is considered 360ft. L.W.L. and 2575 tons 
displacement, the E.H.P. can be put as 340 H.P. 
for 10 knots and as 25,500 for 33 knots. For 
these speeds Dyson suggests appendage per- 
centages of 15-9 and 8 per cent., which give 
54 H.P. and 2040 H.P. respectively. This will 
be found to correspond to a mean rate rt B Soskons 


expe 
friction due to fullness of form. 


“ Greyhound ’” was act ually towed and the 
resistance measured there can be little doubt 
over the actual E.H.P. It is therefore interest- 
ing to note that Froude did find a gap between 
the calculated resistance from the model and 
the trial resistance. Dr, Baker has remarked on 
this point in his “ Ship Design and Resistance.” 
He states on page 58: “In order to bring the 
estimated and measured resistances into agree- 
ment, it was found necessary to make one of the 


assumptions, viz.:— 


(a) Either the skin friction of the ship 
was 30 per cent. greater than that of the model 


or 
“(b) One-third of the ship’s surface had 
a resistance equal to that of calico and the 
remainder that of a varnished surface.” 
The latter explanation was accepted, but in 
view gf our P.C. results, it might seem desirable 
to reconsider the verdict and award at least 


part of the blame to heading (a). 


We have now examined reasons for both 
unduly low P.C. at low speed-length ratios 
and for unduly high P.C, at high speeds. There 
is, however, @ further possible reason for error 
at high R.H.P./E.H.P. Are we quite sure that 
the residuary resistance of a model is exactly 
reproduced on the full-sized vessel, especially 
at high speed-length ratios ? In any mathe- 
matical treatment we assume that the motion 
of wave particles depends on the total head of 
atmosphere plus depth below surface. When 
we go from model to full-size ship, we only alter 
the relative depth as below the free surface, so 


that the total head does not fol 


comparison at all. We are virtually testing the 
model at an impossibly high baromet ric pressure. 

Even if we could guarantee the absolute 
accuracy of an E.H.P. estimate, there would 


remain various factors causing 


These are mainly appendage and air resistance, 
and also the interlocking effects of propeller 
efficiency, wake fraction, and thrust deduction. 
Full consideration of these points is beyond the 
scope of this paper, but the following remarks 


Also as the 


low the law of 


P.C. variation. 


on their effect on the shape and height of a 


P.C. curve may be of interest. 


The influence of appendage resistance would 
be simple if we could accept the conventional 
assumption of a fixed percentage of the bare 


hull resistance. Unfortunately, 








Admiral Dyson gives some curves of ap 

percentage that are based on experiments at 
th the same|the Washington Tank. The general character 
of these curves is much as we have anticipated, 


ratio. “ither symptom should be regarded as 
prima facie evidence of appendage resistance 
and not as an experimental error to be faired out. 

Air resistance has usually a much more 
important effect on P.C. at low speeds than at 
high speeds. Contrary to normal instinct, we 
should look for evidence of high air resistance 
at the low-speed end of a P.C. curve and not at 
the high-speed end. The reason for this is 
obvious when we recall that air resistance 
follows the same general law as direct head 
resistance in water and varies only as the square 
of the speed. Air resistance therefore increases 
a decline in the percentage much more slowly than hull resistance, and is 
relatively more important at low speeds. Air 
percentage will follow the same general form as 
appendage percentage, but without noticeable 
humps or hollows. ’ 

Taking the same destroyer illustration as 
used for appendage percentage, the air E.H.P. 
in still air would be about 9 H.P. at 10 knots 
and about 323 H.P. at 33 knots. This gives an 
air percentage of 2-7 per cent. at 10 knots and 
only 1-3 per cent. at 33 knots. If, however, we 
assume a 40-knot head wind, we get relative 
winds of 50 knots and 73 knots, and under these 
circumstances the air percentage rises to no 
less than 331 per cent. at 10 knots or 13-7 per 
cent. at 33 knots (equivalent to additional 
E.H.P. of 1125 and 3500 respectively). With 
the same strength relative wind, "but coming 4 
few points off the bow, these percentages would 
be even higher. It is obvious, therefore, that 
with an easily driven hull, low-speed runs in a 
wind of any magnitude will give very misleading 
results. 

This would probably account for the differ- 
ences in P.C. quoted by Mr. Gawn for the 
various trials of the “‘ Black Prince ” and the 
“ Warrior” (“ Transactions,” I.N.A., page 99, 
Vol. LX XXIII) as the assumption of varying 
wind velocity would bring them into line. 
These high percentages at low speeds underline 
the often-overlooked point that it is usually the 
slow vessel that requires streamlining rather 
than the fast one, as the wind effect is so much 
more important in relation to the available 
power. These facts have been brought out in 
recent work by the N.P.L., especially by Mr. 
Hughes (“ Transactions,” I.N.A., 1930). 

The remaining factors to be considered, viz., 
wake fraction, propeller efficiency, and thrust 
deduction are all interlocked. Mr. Kari in 
his 1941 I.N.A. paper dealt with their mutual 
relations. In general, it can be said that the 
‘open ” propeller efficiency is always likely to 
While it seems probable that, owing to scale | remain the predominant influence, but both the 
effect, the Dyson-Washington results exaggerate |advantage of @ good propeller and the dis- 
appendage percentage, there seems no reason| advantage of a poor one are somewhat reduced 
to doubt their general trend. If accepted with | when working behind the actual vessel. If the 
this reservation and the further proviso that| propeller has been treated fairly by giving it 
a peak value must not invariably be expected | moderate loading and ample and uniform water 
at the precise V IV L point indicated by Dyson, supply (i.e., no excessive wake at any point of 
the following effects on P.C. can be expected :— | the disc), it will retain an amazingly constant 

(1) Below about V }/L=0-7 to 0-8 append- efficiency throughout the speed range. In such 
age percentage is increasing. a P.C. curve | Cases about 3 per cent. may cover the “open ” 
is usually rising at this speed-length ratio, this | “ficiency change over a wide variation in speed. 
will tend to flatten the curve and reduce P.C. _ Whether the reasons advanced in this paper 

(2) Between V/VL=0-7 to 0-8 and VIVL are accepted or not, the bald facts of PC. 
_]-0 to 1-] appendage percentage is decreasing variation remain. It is suggested that until 
rapidly. ‘This will increase apparent P.C. and we have better knowledge of form effect and of 
steepen the curve if still ascending. e the precise demarcation between laminar and 
(3) Between V/VL=1-1 and about V/VL eT. ane should regard the conven. 
—1-7 appendage percentage will be nearly Thi ‘ahien age ser a we. 
constant, though there may be @ small hump - imate then requires “an apperent 


: : P.C.” to bring it into line with real §8.H.P. It 
about V/VL=1°3, otherwise only the height, | ; ped “ 9 
but not the curvature, of the P.C. curve will be ie be therefore, that the " aPE t P.C. 


: figures given in Tables II and III will be found 
affected between these speed-length ratios. useful, especially in ,connection with Taylor 
(4) Above about V/VL=1-7. appendage Si 


ats : ‘ , estimates for power. 
P.C. should be rising slightly. At this point a 


: : A rather interesting corollary is that high 
P.C. curve is usually falling, so that the effect | « ” x : 
will be to accentuate this decrease. apparent P.C.” does not necessarily mean 


_ jan outstandi rformance, but may onl 

If the peak value between about V/V/L| indicate pe Fy wave-making i iaee. 
=0-7 and 0-8 is so marked, one would expect | Also, a poor “ apparent P.C.” may really mean 
to find evidence of this on the P&. curve of any/a specially efficient hull form with very little 
ship with heavy appendages. This would be|wave making. This is a rather comforting 
either a flattening or an actual hollow. It is) thought for those of us who have striven for the 
therefore interesting to note that on the P.C.| best possible hull form, only to be rather crest- 
curve of high power destroyers with large struts, 


fallen at the mediocre “ t P.C.” of 
&c., a distinct hollow can sometimes be found is seal oa.eer 


best productions. 
at about V//L=0-8. Large quadruple-serew 


) ‘ ; In conclusion, the author wishes to express 
Hners would also have high appendage resist-|his indebtedness to John I. Thornycroft and 
ance and a premature flattening of a P.C. curve 












































































bound to vary very considerably between 
gh and low speeds. The ideal appendages 


resistance and eddy making from 
em, sternposts, bossing, struts, scoops, &c. 


In his book “ Serew Propellers,” the late 


hough they do not extend to a high enough 
peed-length ratio to cover the final rise 


Possibly a worked example may show the 


over the whole range. At 14 knots, however, 
(V/ViL=0-739) the suggested allowance is 
nearly 26 per cent., making 242 E.H.P. This 


corresponds to an increase at the mean rate of 
V«4 between 10 and 14 knots. 


trial records and data. - 





this percentage 


e|Co., Ltd., for permission to make use of their 
is often apparent at about the same V/V/L 
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An L.N.E.R. Air Raid 
“Incident ” 
In the winter of 1940, during the Germans’ 


air blitz on this country, hardly a night passed 
without an “‘ incident ’’ somewhere on the rail- 


tender mounted the engine, and the carriages 
fanned out behind. Despite the fact that one 
of the carriages had been thrown half-way down 
the embankment upon which the lines run at 
the point where the bomb fell, only one pas- 
senger and the guard were slightly injured ; 
but the driver and fireman were killed. 

The first job, of course, was to put the coaches 





way system. In a series of articles that we 


back on the rails. By the use of breakdown 








LOCOMOTIVE 


published more than a year ago we told some- 
thing of the story of those days, and how the 
damage was rapidly repaired. At present we 
suffer only from “sneak” day raiders and 
‘nuisance ’’ night bombing. It was as a result 
of one of the latter raids that the incident 
illustrated by two accompanying engravings 
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IN CRATER 


cranes this work was done by the following 
day. Shortly afterwards the tender, too, 
had been recovered from its position atop 
the locomotive. The removal of the locomotive 
was more difficult, and it was only after many } 
hours of hard digging that it was at last possible 
to pass chains underneath so that the cranes 
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** Foamglas ” 
A NEw glass, called ‘‘ Foamglas,” is being 


made by the Pittsburgh Corning Corporation 
in America. ‘*‘ Foamglas’’ is opaque and can 
be used in the construction of lifeboats, rafts, 
life preservers, and pontoon bridge supports, 
It can be used instead of such materials as cork, 
balsa wood, cellular rubber, and kapok, and 
can be sawed and shaped with ordinary car- 
penter’s tools. Actually it is a hardened foam 
of real glass. The molten foam is carefully 
annealed, to prevent later cracking, and cut 
into slabs, 12in. wide, 18in. long, and in four 
thicknesses, ranging from 2in. to 6in. By proper 
selection of the batch of glass, and by precise 
control over the times and temperatures used, 
it is possible to obtain blocks of ‘‘ Foamglas ” 
in which the air cells are uniform in size and 
entirely sealed from each other. To this mass 
of sealed-in air cells—more than 5,000,000 to 
the cubic foot—‘ Foamglas ’’ owes its insulating 
and buoyant properties. Although it requires 
50 per cent. greater thickness than cork to 
produce the same insulating value, the new 
product has compensating advantages. Because 
of its crushing strength of 150 Ib. to the square 
inch, it will support its own weight in any type 
of construction without crushing or packing. 
Walls may be built merely by cementing 
together ‘‘ Foamglas ” slabs with hot asphalt. 
Ceilings made of ‘* Foamglas ”’ may be supported 
by a simple framework of angle irons, It is 
absolutely waterproof and vapourproof. Weigh- 
ing from 10 lb. to 11 Ib. to the cubic foot, it is 
but slightly heavier than balsa wood and cork, 
and only one-sixth as heavy as an equal volume 
of water. It can withstand temperatures up 
to 1000 deg. Fah. 








Newton’s Birthplace 





Ir was announced by the Royal Society on 
November 30th, 1942, that in connection with 
the tercentenary celebration of the birth of Sir 
Isaac Newton, his birthplace at a manor farm- 
house at Colsterworth, near Grantham, had 
been purchased by the Pilgrim Trust. In a 








** DIGGING OuUT’’ 


occurred on the London and North-Eastern 
Railway. The 8.45 p.m. London to Harwich train 
was travelling at reduced speed when a bomb 
exploded on the line almost immediately ahead. 
The locomotive plunged into the crater, the 





THE LOCOMOTIVE 


could lift it. There remained only the refilling 
of the crater and reinstatement of the lines. 
This, almost routine work, was a little com- 
plicated by the need to bring the filling materials 
from a distance, but was rapidly completed. 


Journal note of April 7th we recorded the 
further purchase by the Trust of 858 volumes 
of Newton’s library from Henry Sotheran, Ltd. 
On Wednesday, June 9th, it was announced that 
owing to the good offices of the Royal Society 
and the generosity of the Pilgrim Trust, Wools- 
thorpe Manor, at Colsterworth, near Grantham, 
the birthplace of Sir Isaac Newton, has been 
handed over to the National Trust for the nation. 
A special committee, on which the Royal Sgciety 
and Trinity College, Cambridge, is to be repre- 
sented, will take care of the building. It may 
be stated that the house is a small compact 
manor farmhouse built in the Cotswold tradition. 
Sir Isaac was born in 1642, when the house was 
probably twenty to thirty years old. It has 
been possible to identify the birth chamber, and 
the wainscoting partition which, tradition 
records, was erected by the scientist in order 
to form a retreat for study, also exists. The 
apple orchard remains before the house, and in 
it, it is stated, is a direct descendant from the 
famous apple tree from which the scientist 
watched an apple fall to the ground, and thus 
began his study of gravitational forces. 








Ovut-oF-GAUGE Loaps.—The L.M.S. Railway is 
handling no fewer than 1000 out-of-gauge loads 
every month. Out-of-gauge loads comprise storage 
tanks, transformers, heavy guns, and the like, whose 
height or breadth makes it necessary for the railway 
to deal with the traffic under special considerations. 
Where circumstances permit, the company moves 
these exceptional loads on Sundays, when lines are 
more clear. In all cases the path of the train has 
to be specially plotted so as to avoid passing trains 
on adjacent lines. Other devices adopted are the 
working of the train at very low speeds and inspec - 
tion of the load every 25 miles, while in some cases 
the railway track itself has to be slewed to avoid 





fouling bridges and signal posts have to be removed. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer. 
Iron and Steel in the United States current month the works will enter upon the third The Midlands and South Wales 


Although the uncertainties of the American 
coal position are causing anxiety in the United 
States and also in this country, production of iron 
and steel has been well maintained. In places 
output has been interfered with by strikes, but so 
far this has been on a comparatively small scale, 
and the general feeling is that a shut-down of the 
coal mines will be avoided. The publication of 
figures of iron and steel production appears to have 
been delayed, but from causes unconnected with 
the coal situation. In March the production of pig 
iron, including ferro-manganese and spiegeleisen, 
was a@ new record for any month and totalled 
5,314,201 tons. The previous highest monthly 
figure was for October, 1942, when the total reached 
5,236,608 tons. Compared with February, 1943, 
the March production showed an increase of 
531,695 tons over the twenty-eight days’ output of 
February, the revised figure for which is 4,782,506 
tons. This latter included 55,892 tons ferro- 
manganese and spiegeleisen. For the first quarter 
of 1943 the blast-furnace output was 15,553,602 
tons, which ia the highest ever recorded for one 
month. The hard work to which the plant has been 
subjected as a result of the continuous capacity 
working for prolonged periods has told upon its 
condition, and six blast-furnaces at different pro- 
ducing centres have been laid idle for repairs or 
yelining. Several others are expected to redyce 
their rate of operations for brief periods for minor 
repairs. In the Birmingham district nineteen 
furnaces were operating in March at 100 per cent. of 
capacity. One of the furnaces which has been put 
idle there has been worked for several years without 
shutting down or requiring more than a few minor 
repairs. At Chicago and Gary twenty-one of the 
Carnegie Illinois Steel Corporation’s twenty-three 
furnaces were in operation in March. The opening 
of the Great Lakes iron ore shipping season this year 
was delayed by continued severe cold and blizzard 
weather. Twenty ore vessels were held up by an 
80 miles wide ice peck in the “Soo” passage 
(Sault Ste. Marie). The average steel production 
in March was 99-1 per cent. of capacity, equivalent 
to a production of 1,716,100 tons per week ingot 
basis. The oil industry has taken up unsold stocks 
of pipes suitable for use in the oil industry. These 
were estimated at the end of last year at 260,000 
tons. Railway requirements were stated to be in 
excess of recent estimates. A new electric steel 
furnace is expected to be in early operation at the 
works of the Republic Steel Corporation. 


The Pig Iron Market 

Many consuming firms have now received 
their allocations for the third period, which coincides 
with the third quartér. The allocations are made 
under the plan which was put into operation at the 
end of last February, and has proved satisfactory 
to consumers and producers. e intention behind 
the scheme was to tighten up the distribution of low 
and medium-phosphoric pig iron and to ensure that 
firms eé' on essential work would receive the 
full quantity of pig iron necessary for the execution 
of their orders. The Control also allocates the 
quantities of hematite, the distribution of which is 
carefully supervised and which is only allowed to 
firms engaged upon essential work for which no 
other description of pig iron is suitable. There is a 
pronounced shortage of hematite, but this has been 
the case for over twelve months now. Any serious 
difficulties, however, have been avoided by careful 
distribution by the Control. There is strong pres- 
sure to obtain supplies, but this pig iron is only 
released when no other description is suitable for 
the work in hand. There is a pressing request, 
which seems to be increasing, for low and medium- 
phosphoric pig iron and refined pig iron, which are 
extensively used as substitutes for hematite. The 
high-phosphoric pig iron position is satisfactory, 
and liberal supplies are obtainable. Supplies of this 
iron are provided chiefly by the Midland blast- 
furnaces, and there is no difficulty in consumers 
obtaining the quantities they need. More of this 
description of pig iron is passing into consumption 
by the light castings foundries, many of which have 
been adapted to manufacture castings for engineer- 
ing firms employed in the war effort. The pig iron 
producing industry in all districts of the country is 
in full operation, but in some there is a strong con- 
centration of output upon basic pig iron. Large 
quantities of this kind are being taken up by the 
steel works, but production is upon a sufficient 
scale fully to meet all requirements. 


Scotland and the North 


The iron and steel works in Scotland are 


maintaining big outputs and nearly all the produc- | repo 


tion is for Government work. At the end of the 





delivery period of the year, and many of them have 
sufficient orders in hand to keep them fully employed 
until September 30th, when it ends; in fact, a con- 
siderable volume of business has been placed which 
will not be delivered until after September 30th. 
The semi-finished steel position seems to have 
become easier, largely as a result of a considerable 
increase in the production of blooms, billets, and 
sheet bars. A short time ago some nervousness 
was apparent amongst re-rollers as to the possi- 
bility of stringent conditions developing in semis. 
It is not suggested that the gap between home pro- 
duction and consumption of semis has been entirely 
closed, but the withdrawals from stocks of imported 
semis are not nearly so large as they were a short 
time ago. All the re-rolling works are busy, and 
there is a big production of small bars and small 
sections, which, however, are immediately taken up 
by consumers. The finishing departments of the 
steel works are kept busily engaged in meeting 
the demand, ‘amongst which the call for plates, 
alloy steel, and, to a rather lesser degree, sections, is 
@ prominent feature. In the plate department the 
works have as hard a struggle to meet the demand 
as they have had at any time, but deliveries are 
well maintained to consumers, most of whom come 
within the priority categories. The alloy steel 
position also seems to be somewhat easier, although 
the request from armaments and munition makers 
is on a heavy scale. The volume of business in 
sections has increased considerably of late, although 
it is still possible to place orders for reasonable 
delivery for the heavier sizes. All the Lancashire 
consuming trades are pressing for deliveries of 
finished steel, and are working at capacity. The 
heavy demand for plates is fully maintained. Alloy 
steel is required in considerable quantities by engi- 
neering works, and the pressure to obtain struc- 
tural steel, particularly the light sizes, is keeping 
the producing works fully engaged. The sheet 
industry is working at capacity, but the amount of 
new business coming forward has declined. The 
steel works on the North-West Coast are operating 
at capacity and their production is almost entirely 
required for war purposes. 


The North-East Coast and Yorkshire 


A heavy rate of production is maintained 
by the steel works on the North-East Coast. Fora 
long time now practically none of the production 
has been available for ordinary commercial or 
domestic purposes, and the whole output is used for 
essential work arising from the war, and a feature 
of the position is the satisfactory manner in which 
deliveries to consumers have been maintained. The 
pressure upon the finishing departments of all the 
steel works has been considerable, and in one or two 
departments has taxed the resources of the makers. 
The request for sections, particularly of the lighter 
sizes, has increased very largely during the past 
few weeks and appears to be gathering strength. 
It is still possible, however, to place orders for 
reasonably near delivery for the heavier sizes, but 
most of the producing works are fully booked for a 
long time. In some cases orders have been booked 
for delivery late in Period III. The demand for 
plates shows no sign of declining. The consuming 
industries, particularly the shipbuilders, tank 
makers, and heavy engineers, continue to take up 
large tonnages and, in addition, there is a pressing 
request from a number of miscellaneous industries 
now engaged in the war effort. Delivery dates in 
this department have lengthened and it is doubtful 
if it would be possible to place an order for delivery 
before the third period. The sheet industry also is 
busily employed, although the volume of new 
business coming forward has declined during the 
past week or two. The makers, however, have 
enough work in hand to keep them fully employed 
until the end of the current period and are not in a 
position to book much new business, even if it were 
readily offered. The alloy steel position, although 
it remains stringent, has shown signs of improving 
recently, The output has been increased by putting 
a number of works on to the production of this steel 
which hitherto were otherwise employed. The 
demand from aircraft makers and armaments and 
munitions makers, however, continues pressing. 
All the Yorkshire iron and steel works are operating 
under great pressure and the demand for war 
purposes, which has increased during the current 
quarter, is fully maintained. Slightly easier con- 
ditions were noticeable recently in the alloy steel 
department, but this was largely confined to the 
more expensive kinds, and there is a tendency for 
conditions again to become tighter. An active 
business is also passing in high-speed steel, but it is 
rted that the demand for tungsten high-speed 
steel has slightly declined. 








Great activity prevails throughout the 
Midland iron and steel industry and, with the 
approach of the end of the second delivery period, 
works are pressing to complete as many contracts 
as possible. The re-rolling industry is producing 
large quantities of light structural sections, bars, 
and strip, and its consumption of semis is particu- 
larly heavy. Less nervousness is shown at the 
possibility of a stringency developing in the semis 
position. This is partly due to a considerable 
increase in the production of semis by the British 
works, but it is understood that imports of this 
material, also, have increased recently. The 
re-rollers, however, are using quantities of defective 
billets, sheet bars, shell steel and, in fact, any suit- 
able material. Deliveries of plates have lengthened 
considerably, but there has been no relaxation in 
the demand. A large business is passing in sections, 
which are required principally for purposes arising 
from the war. The demand is chiefly for light 
sections and some of the makers of the heavier sizes 
are still able to give fairly near delivery. Recently 
pressure upon the British works became so heavy 
that the Control gave directions to engineers and 
some other consumers to place their orders with the 
Control, and these users were supplied from stocks 
of American joists and sections which had been 
accumulated in the country. The collieries require 
substantial tonnages of arches, roofing bars, and 
props, but the steel industry is able to meet necessary 
deliveries. The most noticeable feature in the 
South Wales iron and steel position is the insatiable 
demand for plates. The mills producing this 
material are working to capacity, but the demand 
is so heavy that it taxes their resources. There is a 
big production of structural steel, particularly light 
sections, which, however, is barely sufficient to meet 
consumers’ demands. Recently the output of 
billets has been considerably extended by Welsh 
works which have supplied large quantities to other 
districts. The tinplate trade remains quiet, but the 
industry is taking up all the steel allocated to it and 
@ fair busi is passing in sheet and tinplate bars. 
The home demand for tinplates has shown some 
improvement of late, both for tinplates and substi- 
tutes, but there has been no improvement in the 
export trade and transactions in this department 
have been negligible. There has been some decline 
in the demand for black plates, but more wasters 
have been sold as more permits have been issued. 


Iron and Steel Scrap 


Although the general impression in the 
iron and steel scrap trade is that the position has 
become easier and that consumers can obtain all 
the material they require, the view taken by the 
Control is that the position is not entirely secure 
and that there must be no relaxation of the efforts 
to collect all the scrap available. A fairly good 
business has been transacted lately, but the demand 
is chiefly for the heavier and better-quality material. 
The recent improvement in the volume of business 
in the lighter categories has not been maintained. 
Good heavy mild steel scrap, cut to furnace and 
foundry sizes, is quickly taken up; but, generally 
speaking, consumers have not been able to accumu- 
late any stocks. Bundled steel scrap and hydraulic- 
ally compressed steel scrap are meeting with a 
fairly active request, and the acid steel makers 
appear willing to take any parcels offering. There is 
a steady trade passing in mild steel turnings, 
particularly the heavy grades. On the other hand, 
the lighter descriptions are more difficult to sell. 
There has recently been an improvement in the 
demand for mixed wrought iron and steel scrap for 
basic steel furnaces, and this movement has been 
maintained. Users are ready to take up good 
quantities of the heavy material and a fairly active 
business is passing. In this section, also, light 
material is in poor request and as there are large 
quantities to be disposed of, stocks are causing some 
trouble. Some improvement is noticeable in the 
demand for compressed basic bundles but the pro- 
duction of this quality has increased and in some 
districts stocks appear to be growing. A fair 
volume of business is ing in short heavy steel, 
which is wanted for foundry work and refined pig 
iron making. Heavy cast iron scrap in large pieces 
and furnace sizes is in good demand and good cast 
iron machinery is quickly taken up by consumers. 
There is some stringency in the supply of light cast 
iron scrap, and although there is a fair inquiry 
about, comparatively little business has been trans- 
acted. On the whole, however, foundries are 
receiving fairly regular deliveries of most qualities 
of cast iron scrap. The blast-furnaces are taking 
up good tonnages of chipped and shovelable steel 
turnings, but the demand for compressed destructor 
scrap is poor. 
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Rail and Road 


Frost AND PowER FROM Locomorives.—|deal more was disclosed by Canon Reginald B. 


Canadian railway experts have determined by 
observation and research the effect of low tempera- 
tures on freight operation and have embodied the 
findings in a table covering thermometer readings 
between 30 deg. Fah. and 50 deg. below zero Fah. 
The figures are not theoretical, but are actual 
reductions based on the ability of locomotives to 
haul only ten loaded freight wagons when the 
temperature is below 46 deg. Fah. below zero 
against twenty wagons at any temperature above 
freezing point. 


U.S.A. ABanponine Rattway Track.—At quite 
frequent intervals our United States contemporary, 
Railway Age, has to record application for abandon- 
ments and in a single issue in April mentioned ten 
such incidents on as many railways, totalling over 
205 miles. The attitude of the Government is 
perhaps best shown by the refusal of the Interstate 
Commerce Commission to grant authority to 
abandon the Chicago and North-Western line from 
Belle Plaine, Iowa, to What Cheer, 37-69 miles, 
without prejudice to a renewal of the application 
after the current ‘“‘ shortage of short-haul trucking 
facilities *? has been overcome. 


ArcentTinA SHORT OF FuEL.—The Argentine 
Ministry of Agriculture announces an estimated 
shortage of 35 per cent. in petrol supplies for the 
current year, and proposes, inter alia, to increase 
the production of fuel alcohol to supplement the 
supply of petrol. Plans for the manufacture of 
200 million litres of this fuel have been approved 
already. Another scheme is to equip up to as many 
as 20,000 motor vehicles with charcoal burners for 
the production of gas. This should help more 
particularly in the north, where ample supplies of 
charcoal are available. A third way of meeting 
the situation lies in an increased production of 
firewood. It is stated that the Government has 
arranged for the building up of a reserve stock of 
not less than 500,000 tons of wood fuel for use next 
winter. 


A Bie Diversion Hanpep OverR.—The building 
of the Shasta dam in America has entailed the 
diversion of a long stretch, and construction of 
30 miles of new railway track by the U.S. Govern- 
ment, which has now been formally handed over 
to the Southern Pacific Railway Company. The 
older route will be submerged in due course. The 
change-over has entailed more than 2 miles of steel 
bridgework, one over Pit River valley being 
4 mile long and 500ft. in height. This carries 
the Pacific Highway on its upper deck and the 
railway on its lower deck. There are also over 
34 miles of tunnels. Some dozen miles of the old 
line from Redding to Coram, just below the Shasta 
dam, will continue to serve the Southern Pacific 
for the transport of materials for the construction 
of the dam, and also to serve a copper company at 
Matheson. 


AMERICAN SIGNALLING SCHEME.—Some time ago 
the Chicago, Burlington and Quincy Rai was 
called on by the Interstate Commerce Commission 
to show cause why a block-si ing installation 
should not be made over the 110 miles from Alliance, 
Nebraska, to Edgemont, South Dakota, on its 
rorthernmost main line from Kansas City and 
Lincoln to Billings, on the Northern Pacifi¢ Rail- 
way. Railway Gazette states that the Chicago, 
Burlington and Quincy has offered to install auto- 
matic signalling over 13} miles of the section con- 
cerned, between Belmont and Crawford, Nebraska, 
and the I.C.C. has issued the necessary order, agree- 
ing at the same time to hold in abeyance its require- 
ment in respect of the remainder of the line. From 
Belmont to Crawford is the busiest length of the 
line concerned, as to the ordinary train movements 
are added those of assisting engines used on the 
heavy gradients on this section. 


From CaMBRIDGE TO OxForRD.—Anyone who has 
occasion to visit either of our older universities 
from the other knows that it is better to travel vid 
Liverpool Street and Paddington or vice versé than 
across country. Yet in 1846, when the Great 
Northern Railway was incorporated, an inde- 
pendent company had a Bill in Parliament to con- 


struct a line from Cambridge to Oxford through | ©xPected to resume their education when the men 
now on active service return to their former jobs. 


Hitchin, Luton, and Aylesbury; the promoters 
had considerable support from both universities, 


but the Bill was cut down in Parliament to a| Model Engineer there appears a short description of 
line between Hitchin and|the “Sten” gun. The original conception and the 
The Great Northern agreed to take a|subsequent perfection of this weapon is to be 
lease of this in the hope that Parliament would | credited to the account, says The Model Engineer, 
to an extension from Royston to | of two men, one of whom is a civil servant, who was 


miserable 13-mile 


Royston. 


eventually 


Memoranda 


were made to Parliament in 1848, 1850, and 1851, 
but nothing came of the scheme. All this and a good 


Fellows ‘in a paper entitled “How the Great 
Northern Got to Cambridge,” and read last month 
before the members of the Railway Club. 


Air and Water 


Trans-CaNADIAN AIR SERVICE.—The recently 
reported flight of a war aeroplane from England to 
Austrialia #4 Canada and the Pacific adds emphasis 
to a report issued by Trans-Canada Air Lines, which 
is closely allied with the Canadian National Railways. 
This indicates that plans for trans-oceanic flying 
are under consideration and that the company 
plans a shorter route for its Canadian transcon- 
tinental line to points in Western Canada and the 
Yukon. Last year Trans-Canada operated over 
4857 route miles between the Atlantic and Pacific 
seaboards, an increase of 833 miles over the mileage 
for 1941. 


SUBMERGING 4 Pree Line.—An unusual pipe 
line job has been carried out at a new war plant in 
the United States. The water supply had to cross 
a small river, and to that end lengths of 36in. pipes 
were welded. together, the weight being increased by 
adding reinforced concrete rings. The ends of the 
pipe were plugged and after the pipe line had been 
pulled into place by two tractors water was admitted 
at both ends and the entrapped air released by a 
3in. valve at the centre of the crossing. The pipe 
was then allowed to settle to a prepared bed, the 
crane on a dredger aiding this part of the operation. 
The total length was 497ft. 


AIRGRAPH SERVICE TO AUSTRALIA.—The Post- 
master-General announces that airgraph letters 
addressed to Australia can now be accepted. The 
charge for airgraph letters addressed to personnel 
of H.M. Forces and of the Merchant Navy is 3d., 
and for those addressed to civilians 8d. With this 
extension to Australia the airgraph service now 
covers almost the whole of the British Empire. 
The service began in May, 1941, with the arrival of 
50,000 messages from troops in the Middle East, to 
whom an outward service followed in August, 1941. 
In October, 1941, the service was extended to Aden. 
A month later the first messages from Canada 
arrived. Airgraphs from India came in for the first 
time on February 17th, 1942, while an outward 
service to civilian addresses in Egypt and India 
started in May of the same year. In August, 1942, 
an outward service to Canada began. South Africa 
and East Africa came into the airgraph service area 
a few months later, and in April last outward air- 
graphs were accepted for New Zealand, Fiji, Tongo, 
and the New Hebrides. 


Miscellanea 


JOHANNESBURG LosEs TO DuRBAN.—News of a 
big migration of industry comes from South Africa. 
The General Chemical Corporation, Ltd., which has 
hitherto carried on its operations in Johannesburg, 
will shortly open a factory, to cost £40,000, at 
Jacobs. Eighty per cent. of the firm’s output, 
including adhesives for aircraft, tanning oils, 
greases, and lubricants, are at present devoted to 
war supplies. In choosing Durban for its extension 
the Corporation was influenced by the fact that 
much of its raw material can be drawn from that 
area. 


° 
RAILWAYMEN AT SIXTEEN.—An American rail- 
way operating in Illinois has initiated an experi- 
ment, the first of its kind in the United States, for 
the training of sixteen-year-old boys to fill vacancies 
caused by the loss of railwaymen to the Armed 
Services. Each class is limited to a total of sixty 
students, who are drawn in equal proportions from 
each of the ten operating divisions of the railway. 
The boys are being trained to act as trainmen, 
shunters, and firemen, and the training faculty 
comprises two members of the train rules committee, 
a locomotive driver, a conductor, and a headquarters 
personal assistant. These young men will be 


Tue Sten Gun.—In the issue of June 3rd of The 





aware, the name Sten is derived from the initials of 
the names of the two men followed by EN for 
England. It is the civil servant whose name begins 
with “T” who is the author of the article in our 
contemporary. He points out that in 90 per cent, 
of the components the orthodox method of manu. 
facture by cutting from solid by milling, drilling, 
and reaming is replaced by punching, folding, and 
fabrication by welding. Thus, low-carbon ductile 
steels can be used in place of expensive alloy steels, 
the labour employed can be largely unskilled, 
trained for the purpose, and a high output can he 
achieved. 


Personal and Business 


Mr. J. T. Lewis has been elected a director of the 
Gear Grinding Company, Ltd. 


Mr. Henry Berry has been re-elected Chairman, 
and Mr. C. St. Clair Collins Vice-Chairman, of the 
Metropolitan Water Board. 


Mayor A. H. S. Waters has been elected 
President of the Institution of Structural Engi- 
neers for the session 1943-44. 


Masor-GENERAL Sir Evan Grp, of Sir Alexander 
Gibb and Partners, has been elected President of 
the London Chamber of Commerce. 


Mr. J. W. HarGreaves has resigned from his 
position as managing director of Edwin Danks and 
Co. (Oldbury), Ltd., to in more important 
work with Babcock and Wilcox, Ltd., at Renfrew, 
but he is remaining on the board of Edwin Danks. 
Mr. J. Smith has been appointed general manager 
of Edwin Danks, in addition to holding the position 
of chief engineer, which he previously held. 


VICKERS-ARMSTRONGS, Ltd., announces the 
appointment to its board of Mr. Hubert Thompson 
and Mr. J. M. Ormston, M.B.E. Mr. Thompson, 
who for some years has been commercial manager 
at the Barrow works, has been appointed deputy to 
Sir James Callender, the general manager of-these 
works, whilst Mr. Ormston, the shipbuilding 
manager at Barrow, has been appointed general 
manager at the Naval Yard, Walker-on-Tyne. 











Forthcoming Engagements 


Secretaries of Institutions, Societies, dec., desirous of 
having notices of meetings inserted in this column, aré 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Municipal Electrical Association 
Thursday, June 17th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. General meeting and 
luncheon. 10.30 a.m. 

Institute of Marine Engineers 
Tuesday, June 15th.—85-88, Minories, E.C.3. ‘* Engine 
Oil Filtration and its Effects on Wear in Internal 
Combustion Engines,” T, W. Langley. 5.30 p.m. 





Institution of Civil Engineers 

Saturday, June 19th.—YorRKsHIRE Assoc.: Visit to 
York. 11.30a.m. 

Wednesday, June 23rd.—YorKsHIRE Assoc.: Hotel 
Metropole, Leeds. Annual general meeting. 
2.15 p.m. 

Institution of Electrical Engineers 
To-day, June 11th.—InsTaLiations SEcTION: Con- 


naught Rooms, Great Queen Street, Kingsway, 

W.C.2. Informal luncheon. 12.30 for 1 p.m. 
Institution of Mechanical Engineers 

Friday, June 18th.—APPLIED MECHANICS’ GROUP: 

Storey’s Gate, Westminster, 8.W.1. ‘‘ The Signific- 

ance of Tensile and other Mechanical Test Pro- 

perties of Metals,” H. O’Neill. 5.30 p.m. 


Institution of Municipal and County Engineers 
Friday, June 25th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Annual general meeting 
and luncheon. 10 a.m. 


- Institution of Production Engineers 


Wednesday, June 16th.—BrrmincHAM SEcTION: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘ Rate Fixing for Maximum National 
Production,” J. J. Gracie. 7 p.m. 


Newcomen Society 


Thursday, June 17th.—Visit to the Kodak Museum of 


Photography and to the Whitefriars Glass Works. 
Royal Aeronautical Society . 


Wednesday, June 16th.—4, Hamilton Place, W.1. 
“‘ Application of Photography to Engineering,” 
Dr. Baines. 7.30 p.m. 


Friday, June 25th.—Inst. of Mechanical Engineers, 


** Education 











Cambridge. 


moted unsuccessfully in 1847. Further applications | craftsmen and model engineers. As many will be 


A Bill for such an extension was pro- | well known before the war to thousands of amateur 


Storey’s Gate, Westminster, S8.W.1. 
and gar, of A tical Engi 
Fedden. 5.30 p.m. 
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A Seven-Day Journal 


A Proposed Housing Production 
Counci 


In the first report of the Committee for the 
Industrial and Scientific Provision of ‘Housing, 
which was published on Friday last, June 11th, 
a proposal is made to create a House Production 
Council. It is pointed out that in view of the 
shortage of houses and the depletion of building 
operatives, immediate steps must be taken to 
initiate the use of mechanised production in 
house construction. The Committee is of the 
opinion that there is a case for the considerable 
extension of the factory or mechanised produc- 
tion of parts of houses and a corresponding 
development of assembly methods. Further 
research on the technical side, it says, is needed, 
with, above all, co-ordination of the research 
work which is now proceeding. It is essential, 
the Committee states, that the non-technical 
problems which are involved should be acknow- 
ledged and investigated. Among the principal 
objects for which, it is si the House 
Production Council should be formed are the 
following :—To promote the use of contem- 
porary production methods and scientific know- 
ledge in the provision of housing. To promote 
and co-ordinate research by specialist bodies, 
firms, or individuals into problems uncovered 
by the Couneil’s inquiries. To establish an 
organisation to investigate modular planning 
or dimensional co-ordination and to take steps 
to encourage its use in such quarters as may 
seem relevant, To be a reference organisation 
for the exchange of information and view- 
point on new methods and materials in building 
between those Governmental, professional, 
trading, and sociological organisations * con- 
cerned; and to investigate and promote the 
establishment of a British export trade in 
parts of factory-made houses. 


America’s Aircraft Production 


Some idea of the enormous growth of the 
United States aircraft industry is given by a 
recent report which has been issued by the 
United States Office of War Information. It 
states that the total value of American aircraft 
to be produced in 1943 will amount to over 
5000 million pounds, and about 2,500,000 
workers are now engaged in the industry. It 
is further stated that the Air Transport Com- 
mand of the United States Army Air Force is 
larger than all the military and civil air trans- 
port organisations which were in existence 
before the war. This expansion, the report 
states, has been accompanied by a world-wide 
development of airways, communications, and 
airports, which will be available for civil avia- 
tion after the war. The Civil Aeronautics 
Board, however, warns those who make extra- 
vagant claims for the future of air travel. The 
high cost per ton-mile—which is not the first 
consideration for military traffic—and the 
problems connected with refuelling, can be 
looked upon as deterrent factors, and the Board 
regards it as unlikely that the aero will 
drive all other forms of transport out of business. 


The Gas Research Board 


Ar the second annual meeting of the Gas 
Research Board, which took place on Thursday 
last week, June 10th, in London, under the 
chairmanship of Mr. E. V. Evans, Sir David 
Milne-Watson was re-elected President. It 
was also announced that two eminent scientists 
had recently joined the Council of the Gas 
Research Board. They are Professor Sir 
Lawrence Bragg, F.R.S., Cavendish Professor 
of Experimental Physics at Cambridge, and 
Professor C. G. Douglas, F.R.S., Professor of 
General Metabolism at Oxford. In the course 
of a speech made at the meeting of the, Council, 
Sir Lawrence Bragg expressed the hope that the 
universities would be able to give even greater 
assistance’ to, and would bein a position “to 
co-operate more with, industrial research after 
the war. The recent association of the Gas 
Research Board with the Department of 
Scientific and Industrial Research now forms 


a further link in the chain of present research 
which the Department is now organising under 
a Standing Consultative Conference of the 
Fuel Industries. In a recent report of the 
Select Committee on National Expenditure 
reference was made to the fullest use of the 
valuable by-products of the gas-making pro- 
cess, as carried out by the gas industry, as 
a means of conserving the nation’s coal assets. 
One of the latest of the Board’s developments 
in this connection is the setting up of an experi- 
mental plant with the object of investigating 
the hydrogenation and complete gasification of 
coal under pressure. The object of this research 
work will be to explore the possibilities of pro- 
ducing town gas abundantly with a maximum 
flexibility in the quantity of coke made, use 
being made of a wider range of coals than is 
normally practicable. 


Sheet Metal and Wire Gauges 


Tue British Standards Institution has issued 
a ‘‘Memorandum on Gauges for Sheet Metal 
and Wires,” with the object of promoting dis- 
cussion of the possibility of arriving at agree- 
ment between this country, the United States, 
and the British Dominions and Colonies on the 
subject of gauge sizes and terminology. In this 
country there are two legalised gauges, the 
Imperial Standard Wire Gauge and the Bir- 
mingham Gauge for iron and steel sheets and 
hoops. In addition, there are the Birmingham 
(or Stubs Iron) Wire Gauge, Stubs Steel Wire 
Gauge, and the English Zinc Gauge. In the 
United States there are in use the Brown and 
Sharpe Gauge, the Washburn and Moen Gauge, 
the U.S. Government Standard Gauge for Plate, 
and the American Standard “ Preferred Thick- 
nesses ”’ for Thin Flat Metal. In most cases the 
gauge sizes are denoted by numbers, which 
serve much the same p as telegraphic 
code words. Unfortunately, the different gauge 
systems employ the same numbers to specify 
different sizes, and confusion frequently arises 
in their use. In conformity with a growing 
custom, the memorandum suggests that gauge 
numbers should be replaced by figures repre- 
senting the actual sizes in decimals of an inch. 
On that basis it shows that with very little 
adjustment a basis exists for unification between 
the Imperial Wire Gauge, the Birmi 
Gauge, and the American Standard Preferred 
Thicknesses. 


Electricity Charges 


In its annual report, presented yesterday, 
June 17th, the Incorporated Municipal Elec- 
trical Association records that in July a com- 
munication was addressed to the Electricity 
Commissioners expressing the Council’s grave 
concern regarding the financial position of 
many undertakings resulting from the sub- 
stantial increases in coal prices, and the inability 
of undertakers in certain cases to reimburse 
themselves by increasing their charges to con- 
sumers. The Commissioners were asked favour- 
ably to consider the issue of a general authorisa- 
tion to all undertakers to adjust their charges 
where necessary to meet the variations in coal 
costs. The Commissioners in reply stated that 
they gave full consideration to all applications 
for increase in charges from undertakings which 
were financially embarrassed, but they did not 
recommend an increase, if, in their opinion, the 
reserve fund was of a reasonable amount. 
added that, where a substantial reserve fund 
existed, it should be used, but should not be 
entirely depleted before authority for an 
increase in charges was given. It was further 
stated by the Commissioners that increases 
should not be automatic, and the opinion was 
expressed that it was unlikely that the Minister 
would be prepared to agree to any such pro- 
posal or to any change in the policy that an 
increase should only be approved where financial 
justification could be shown. The Council, whilst 
fully appreciating the views expressed by the 
Electricity Commissioners, is still concerned in 





regard to the financial position of undertakers, 


who are compelled, through no fault of their own, 
to utilise their reserves, perhaps to an extent 
which may act detrimentally to the develop- 
ment of the undertaking in post-war years. 


Fuel Efficiency at Sea 


ENGINEERS in this country have been par- 
ticularly interested in the broadcast statement 
that the United States Navy has a secret 
weapon in a new method of fuel economy, 
involving the use of higher steam pressures and 
temperatures, which is reported to give about 
35 per cent. greater radius of action with the 
same fuel consumption. No doubt the progress 
referred to takes into account the careful 
research work which has been done in America 
by the Naval t and by leading 
American boiler firms on boiler design and the 
application of constant t under vary- 
ing load conditions with the introduction of the 
economiser for marine work. On what basis 
the economies referred to are calculated has 
not been revealed. We remember, however, 
that between the last war and the present war 
remarkable savings in fuel consumption have 
been achieved in British mercantile marine 
practice. A typical liner of the last war was the 
Cunard steamship ‘‘ Aquitania,” which with 
saturated steam and straight turbines required 
up to 1 Ib. of oil per 8.H.P. hour. In the late 
Canadian Pacific liner ‘‘ Empress of Britain,” 
the fuel consumption figure was reduced to 
0-637 Ib. by the use of improved Yarrow and 
Johnson boilers, and higher superheat, This 
figure was almost reached during the trials of the 
** Andes,” built just before the war for the Royal 
Mail Lines, Ltd., by Harland and Wolff, Ltd., 
and equipped with geared steam turbines and 
Babcock-Johnson oil-fired boilers. Thus in the 
mercantile field an economy of 35 per cent. and 
over has already been achieved, and in the new 
ships to be designed after the war will doubt- 


less be surpassed. 
The Institution of Gas Engineers 


In connection with the eightieth annual 
general meeting of the Institution of Gas Engi- 
neers, which took place on Wednesday last week 
in London, a luncheon was arranged at the 
Connaught Rooms, at which Major Gwilym 
Lloyd George, the Minister of Fuel and Power, 
was the guest of honour. The chair was taken 
by Mr. E. V. Evans, the President, who is the 
general manager of the South Metropolitan Gas 
Company. In proposing the toast of the guests, 
Mr. Evans made reference to the unified control 
of fuel, which, he said, was necessary, not only 
during the war, but also in the future, so that 
all the industries connected with fuel could 
play their proper part. In replying to the toast, 
Major Lloyd George said that much had been 
achieved since his Ministry was founded a year 
ago, but it had to be recognised that the strain 
on our fuel resources would grow as the war 
continued. He thought that the Ministry of 
Fuel would continue after the war, for there 
would be during the period of reconstruction a 
tremendous task for the Ministry. Co-operation 
with the industry was essential, but it was 
necessary for the public utility undertaking 
industries to cultivate a greater sense of national 

ibility. It was sometimes said that the 
electricity industry was young and the gas 
industry middle-aged, but he thought that the 
gas industry was also young as regarded the 
sphere in development which connected it with 
the chemical and plastics industries. Co-opera- 
tion was needed within the gas industry to see 
that those new developments resulted in the 
waste of nothing which could be got out of coal. 
His Ministry, he went on to say, had received 
assistance from the Gas Advisory Com- 
mittee and the Gas Advisers. With regard to 
the fuel economy campaign, he pointed out that 
in April, 1942, the gas industry used 11 per cent. 
more coal than in April, 1941. In March, 1943, 
however, due to the economies achieved, there 
was 5-3 per cent. less coal used than in March, 








1942, despite the increased demands of industry. 
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The Alaska Highway: Its Survey 


and Construction 
No. I 


pty: Fo yay interest attaches to the 
new 1755-mile Alaska Highway by reason 
of the difficulties encountered and its con- 
struction with extraordinary rapidity in 
Arctic weather through an unexplored region 
of forests, morasses, mountains, and rivers by 
a combination of military engineers, civilian 
engineers, and construction contractors. 
Work was begun in March, 1942, and although 
it was not in full swing until June, the road 
was opened to motor-lorry traffic on Novem- 
ber 22nd. Supplementing the articles already 
published in THE ENGINEER of March 
12th and 19th, 1943, some additional 
information is given herewith, together 
with interesting views of the road and the 
country traversed. As explained in the 
articles mentioned above, this road, which is 
partly in Canada, was built as a war emerg- 
ency project by the United States Govern- 
ment, through the Corps of Engineers, United 
States Army, and the United States Public 
Roads Administration. Its purpose was to 
connect the country’s highway system. with 
the isolated Territory of Alaska for both 
offensive and defensive operations against 
the Japanese. 

The accompanying interesting views along 
the road and of its survey parties may be 
described briefly as follows. In Fig. 1 is repro- 
dnced a photograph of the road as completed 
by the Army engineers, the site being north of 
Fort St. John, in Canada. The site of a bridge 
over the Liard River, shown in Fig. 2, is 
255 miles north of Fort Nelson, and looking 
downstream. Fig. 3 shows a reconnaissance 
survey party of the United States Public 
Roads Administration on the frozen Sikanni 
River. Tractor bulldozers in the background 
are Army units engaged in widening the 
pioneer “‘ winter’ road. In Fig. 4 is one of 
the packhorse trains, making some 10 miles 
per day, which carried supplies from the end 
of a passable stretch of road to advance 
survey parties in the wilds. 

Special papers descriptive of the engineer- 
ing work on the Alaska Highway were pre- 
sented at.the annual meeting of the American 
Society of Civil Engineers in 1943 by engi- 
neers who had official and personal con- 
nections with this achievement, and from 
them the following information is summarised. 
The figures of the 1755-mile total length are 
given in a joint paper by Mr. Thomas H. 
McDonald, United States Commissioner of 
Public Roads, and Messrs. L. I. Heves and 
J.8. Bright, of the Public Roads Administra- 
tion. First, from Dawson Creek, Canada, the 
terminus of a railway, the main stretch of road 
extends 1480 miles to Big Delta, Alaska, a 
point on the existing Richardson Highway 
from the port of Valdez to Fairbanks, the 
principal commercial city. A 90-mile stretch 
of this latter road brings the Alaska Highway 
into Fairbanks—1570 miles from Dawson 
Creek—which city is also the northern 
terminal of the Government-owned Alaska 
Railway. Secondly, from Tok, on the 
Alaska Highway, a branch runs south to 
Guikhana, on the Richardson Highway, 135 
miles. Thirdly, a supplementary road, 160 
miles long, is being built from the Alaska 
port of Haines to Champaigne, on the 
Alaska Highway, in Canada (Yukon 
Territory). 

The main general course of the route was 
determined by an existing line of airports in 


Canada and Alaska, which are located away aggregati 
from unfavourable weather areas along the fart - 


mountain ranges and nearer the Pacific]. : ; 
coast. The nearest American centres of con- er ont eek Seats: 


siderable population are Spokane, in the 
State of Washington, and Great Falls, in sabes negebs psy “ty ok ie 


Montana. From both these cities public survey crews of about ten men each were sent 


tributing the forces and their equipment 
became formidable under war conditions. 
As an instance, about 20,000 tons of freight 
had to be shipped to the small port of 
Skagway, Alaska, and thence shipped to 
White Horse, on the line of the highway, over 
112 miles of a narrow-gauge railway capable 
of hauling not more than 15,000 tons in a 
month. The various contractors soon had a 
ing 7500 men, who had to be 
housed and fed, and their equipment supplied 


As fast as the various reconnoitred sections 


blic Roads engineers, 


roads extend to Edmonton, Canada, from} in ¢o locate the line for construction. They 


which a railway extends 495 miles to the|and their supplies went by pack train and 


village of Dawson Creek, where the Alaska aeroplane to positions spotted at intervals. 


Highway begins. A future probability is a 
road from Fort St. John, on this highway, 


south-westward to Prince George, Canada, 


from which point roads extend south to the 
United States boundary and connect with 
roads to United States cities along the 


Pacific coast. 


Negotiations between the United States 
and Canadian Governments resulted in an 
agreement, in March, 1942, that the United 


States Army—through its Corps of Engi- 


neers—would proceed to build a pioneer 


road, and that the United States Public 
Roads Administration would follow with 
American and Canadian contractors to 
improve this pioneer road as a modern high- 
way of standard type, all to be completed in 
two years. 

With distances of 250 to 350 miles between 
the airports, and through almost unknown 
terrain, the first task was to reconnoitre the 
snow-covered country. This was done 
jointly by Army and civilian engineers, who 
began work early in March and proceeded by 
aeroplane, dog train, and other ground 
parties. Available maps were sketchy and 
inaccurate, but there was freedom in selecting 
the location when the main features of the 
country began to take form. While recon- 
naissance proceeded at temperatures of as 
low as 35 deg. below zero, engineer regiments 
were moved into position at control points. 
Prompt movement was essential, since with 
the spring break-up the ground becomes a 
swamp and its mud depths are indefinite. 
But these manceuvres were accomplished in 
spite of all obstacles. 

At the same time, the Public Roads 
Administration began to assemble its engi- 
neers and to canvass construction con- 
tractors. Engineers were drawn from the 
Government Forces in the national forests 
and national parks, while young engineers 
for field service were recruited from various 
sources, many of them coming from engi- 
neering colleges of the United States and 
Canada. Including accountants, purchasing 
agents, and others, there were at one time 
1118 Government employees on the work. 
These included physicians and nurses from 
the United States Public Health Service, who 
took over the responsibility of health, sani- 
tation, and medical care of the forces. 

Since a canvass of contractors revealed 
insufficient equipment available, it was 
decided to engage four management con- 
tractors—one a Canadian—to recruit con- 
tractors sufficient to cover the total mileage 
of work. As the absence of surveys and plans 
made unit-price contracts impossible, the 
contracts were made on a “ cost plus a fixed 
fee’ basis. In all, about fifty contractors 
were engaged, and their men and equipment 
were moved to selected control points. or 
camp sites by every available means of 
transport. Many were carried in by aero- 








planes. The difficulties of this job of dis- 





Many of these parties had no communication 
whatever with their headquarters. Somé of 
them that had proceeded in aeroplanes which 
landed on the ice and could not be reached 
directly by aeroplanes, but at intervals their 
food supplies were dropped from the air, and 
their Indian guides could make contact by 
difficult journeys back to other parties or to 
Army camps. As fast as the survey notes 
developed they were returned to headquarters 
for the work of design. 

Since the contracts did not involve unit 
prives, it was not necessary to work up quan- 
tities immediately, but the spotting of 
culverts and the adjustment of the profile or 
longitudinal section went on steadily. Designs 
for through-truss and deck-truss timber 
bridges of various spans were prepared, based 
on timber of 1600 lb. structural grade. But 
just as these designs had been completed 
they had to be modified to provide for 
1200 lb. timber, owing to unexpected shortage 
of that of the higher grade. Many thousands 
of feet of pipe culvert were shipped in, most 
of these being wood stave pipe. 

During the 1942 season the entire line 
location survey was run, but as the con- 
struction work proceeded it became neces- 
sary to re-run all those sections of the Army’s 
pioneer road which for various reasons— 
usually to save time by temporarily avoiding 
heavy construction work—had departed 
from the located line. The design work of 
adjusting the profile, gradients, curvature, 
and drainage works to the Army pioneer 
road as built proceeded during the winter 
of 1942-43, while the road was in opera- 
tion. 

Reconnaissance and survey of the line and 
construction of the pioneer road by the Army, 
supplemented by construction of sections of 
the permanent or standard road near the 
several headquarters, proceeded as planned 
until August 8th. At that time the pro- 
cedure was modified radically, owing to a 
decision to use all forces for the completion 
of a usable motor-lorry road for the entire 
length before the winter freezing. As a 
result, contractors had their work completely 
rearranged, as they were thrown in behind 
the Army forces to widen and improve the 
pioneer road, and especially to place gravel 
surfacing on the improved road bed or 
formation. 

For some 175 miles north from Dawson 
Creek to the Sikanni River the prevailing soil 
was found to contain 80 to 100 per cent. of fine 
material passing a 200-mesh sieve. In com- 
bination with flat swampy areas, a worse 
formation soil could hardly be conceived. 
Furthermore, suitable gravel or other mate- 
rial for the necessary surfacing was not found 
within a distance of 100 miles. Fortunately, 
after the pioneer road had been built by the 
Army, so that travel was possible, sandstone 
ledges were discovered. By crushing this 
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material the long haul or lead of surfacing 
material was reduced materially. To provide 
surfacing for the improved foad, crushing 
plants were set up on sections where other 
suitable material failed to develop. This 
made it necessary to increase greatly the 
number of motor dump lorries. 

During August, therefore, nearly all the 
American contractors began to improve and 
surface the pioneer road, widening it to 20ft. 
or 24ft. for two lanes of traffic, and giving it 
a surfacing of 4in. to 12in. of gravel or 
crushed stone. They had also to build tempo- 
rary bridges where the Army had crossed by 
ferry, pontoon bridges or other temporary 
means. Most of these structures are of the 
pile trestle type, but were not expected to 
stand through the spring break-up of ice in 
April, 1943. Many of the rivers freeze from 
the banks towards the channel and also along 
the bottom. Thus the channel is choked and 
unable to carry the flow, which spreads over 
the banks and may flood the bridge 
approaches. In the spring there are ice 
jams, and there is always the hazard of 
drifting material. 

Bridging the hundred or more streams is a 
major problem. Several of the rivers— 
including the Tanana, Lewes, Liard, Muskwa, 
and Peace—are comparable with the Missis- 
sippi and Missouri rivers. Others flow more 
directly from glaciers, and their action is 
unpredictable. Summer rains may form 
lakes on the glaciers and these lakes may 
suddenly find outlets and flow under the 
glacier ice, bringing down volumes of débrie. 
When freezing begins along the lower reaches 
of the broad and shallow rivers, with wander- 


again, piling up ice in layers across their wide 
beds. During the winter of 1942-43, bridge 


material has been stacked for spring con- 
struction. The longest bridge will be a 
suspension bridge of 1800ft. span, crossing 
the Peace River south of Fort St. John, to 
be built in 1943. 

Construction to the standard design for a 
permanent road will proceed during 1943 
and it ia h to have a better delivery of 
materials. e will be the benefit of estab- 
lished pp shops and camp facilities, as 
well as of organised and experienced forces, 
80 that the progress may double that of 1942. 
Seasoned engineering crews were on the 
ground as soon as the snow melted. Canadian 
contractors were paid in Canadian dollars 
by the United States Government. The 
aggregate construction equipment, of which 
the Government owns 35 per cent., is valued 
at £3,000,000. 

The average daily working time was 10 to 
11} hours, including 2} to 34 hours overtime, 
with eight-hour shifts. From June to October 
the contractors worked twenty to twenty- 
two hours daily in two shifts, and men on 
this kind of hard rough work, with little or no 
recreation facility, were willing to work 
twelve hours a day every day in the week. 
With reasonably favourable conditions it is 
expected that the standard or permanent 
design of a wide and gravel-surfaced road will 
be completed for the 1755 miles of the Alaska 
Highway and its two branches before the 
end of 1943. 





(To be continued) 








Steels for Railway Rolling Stock 


By C. DINSDALE, B.Sc. 


the following article the author shows 
why low-alloy steels are being used in the 
construction of railway wagons and coaches, 
summarises what steels have and are being 
used, and concludes with suggestions as to 
the steels which may be used in the future. 


_ 


For general engineering purposes there is an 
increasing demand for relatively inexpensive 
low-alloy steels having improved mechani 
properties as compared with mild steel and 
without being true stainless steels having an 
appreciably higher resistance to corrosion 
than mild steel. Wagons and light-weight 
vehicles, such as railcars and high-speed train 
carriages, are already being made in steels of 
this type, which in general are suitable for 
all light structures where the minimum of 
painting and maintenance is desirable and 
stainless steels are unsuitable. 

In 1940 it was stated that, of 1045 units of 
modern equipment—streantlined trains, 
omenet, &c.—built in pues over the ve 
ew years, approximately cent. 
boon dad oO the low-alloy steel Cor. Ten. Of 
the balance, approximately 28 per cent. was of 
stainless steel and 12 per cent. of aluminium. 
Also during the same period 30,000 freight 
- or wagons have been built of this type 
of steel. 


WEIGHT REDUCTION 


Whether we consider high-speed passenger 
trains or goods wagons, the amount of dead 
or tare weight whieh must be moved in order 
to transport one passenger or 1 ton of freight 


hanical | da 
It is now recognised that welding as a 





is of vital importance, and it will readily be 
understood that by reducing the tare weight 





the pay load can be increased for the same 
transportation cost. 

For many years the normal passenger coach 
on British railways has consisted of a teak 
body built on a riveted mild steel underframe, 
but a number have now been constructed 
with steel bodies and welded underframes 
made of low-alloy high-tensile steel. Besides 
being much lighter and fireproof, it is claimed 
that these steel coaches are less likely to 
in the case of a collision. 


method of fabrication is as important as any 
other single factor making for light weight 
and durability. However, by the use of high- 
tensile steels still greater reduction in hg 
can be accomplished. The New York, 
Haven and Hartford Railroad alone has some. 
205 new coaches for ordinary service which 
are each 16 tons lighter than those of conven- 
tional design, and 11 tons of the saving is due 
to the use of thinner sections of low-alloy, 
high-tensile steels. Further, am all-welded. 
box wagon built of low-alloy steel was 5 tons 
lighter than the Association of American 
Railroads standard wagon. 


CoRROSION IN WAGONS 


In this country every year many wagons 
inust be scrapped or rebuilt because the steel 
floors, sides, and gussets have corroded away, 
especially when they are used for the trans- 
port of coal with a high sulphur content. 

In the U.S.A. it is recorded that in some 
districts 60-ton hopper wagons lose from 
250-400 lb. of material per year by corrosion, 
and in this country many wagons are built 
with a timber underframe which gives longer 
life than a rapidly corroding steel frame. 


ing channels, the water spreads out again and 


design and construction have proceeded and 


As the life of a wagon must be governed by 
the rate of corrosion of the steel plates, not 
only may the life be short, but the frequent 
inspections and renewals of the hopper 
sheets, stiffening gussets, and the lower parts 
of the sides make the maintenance expensive. 
The use of steels with a higher resistance to 
corrosion than mild steel is therefore essential. 


CHoIce oF Low-aLtoy STEELS 


Tn the choice of low-alloy steels the follow- 
ing factors have to be considered :— 

(1) They must possess improved mech- 

om operties as compared with mild 
developed in the “as-rolled”’ condition, 
no heat treatment being required. 

(2) Their price should not be appreciably 
higher than that of mild steel. 

(3) They must be capable of being fabri- 
cated by welding without subsequent heat 
treatment and of being flanged, drawn, &c. 

(4) They must possess increased corro- 
sion resistance properties as compared with 
mild steel. 


The accompanying table gives a list of the 
steels which have been used or tried for 
wagons and coaching stock in various 
countries. 


Future DEVELOPMENTS 


From the results of extensive trials it has 
been shown that steel containing up to } per 
cent. of copper gives longer service life than 
ordinary mild steel. The newer and more 
complex low-alloy steels are even more 
resistant to corresion and, in addition, have 
superior mechanical properties. Although it 
is in the U.S.A. that the use of high-tensile 
low-alloy steels is extending rapidly, there 
are indications that improvements along 
similar lines are slowly developing in this 
country also. Thus the chief mechanical 
engineer of the London Midland and Scottish 
Railway writes :— 

“ Since 1932, however, serious attempts 
have been made to reduce weight by new 
methods, and departure from the tradi- 
tional British standard form of construction 
is gradually taking place. The introduction 
of electric welding and the availability of 
suitable high-tensile steels have been the 
corner stones of recent progress, and have 
permitted a iom in design formerly 
unattainable.” 

So even if the wooden coach is not entirely 
replaced, a certain amount of welded low- 
jalloy steel is certain to be incorporated into 
future designs. From existing knowledge it 
would appear that the most promising types 
of steel are for :— 

Passenget Coaches.—Underframe, copper- 
manganese steel; body, stainless steel 
(special), Cor-Ten type steel (general). 

| Wagons. — All - steel construction, using 
either nickel-copper or Cor-Ten type low-alloy 
| steels 


The author wishes to acknowledge the per- 
mission given by the L.N.E.R. Company to 
publish this review. The opinions expressed 
are, however, quite personal and do not 
reflect the official policy of the company. 














ARGENTINA Buinpine rrs Own Locomorives.— 
Argentine engineers msible for the construction, 
of a new series of oil-burning locomotives have 
completed the first—there are to be fifteen in all— 
in the workshops of the Argentine State Railways at 
Cérdoba. These locomotives will be used for haul- 
ing passenger trains. It is expected that the cost of 





ing 
building the locomotives in Argentina will be lower 
than that of foreign-built engines of similar types. 
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Welded Armoured Fighting Vehicles 





HE increasing tempo of mechanisation in 

this war has emphasised the urgent need 
for vastly increased output of armoured 
fighting vehicles, which has led to extremely 
rapid development in many fields of engi- 
neering. 

In the forefront of this general advance 
has been the increased use of electric arc 
welding, particularly for the hulls and turrets 
of armoured fighting vehicles in general, 
including tanks, to which extensive reference 
has been made in the lay and technical Press. 
At the same time, an important extension in 
the application of welding has included its 
use in field repairs. Battle experience in 
Libya and the Middle East has shown that 
repairs to damaged hulls of both tanks and 
armoured cars can be carried out more 
effectively by means of welding than by any 
other process. A study of the effect of shell 
fire on welded joints has proved that they 
can take tremendous punishment, and still 
retain a large measure of fighting efficiency. 

In the early types of tanks considerable 





Fic. 5—TURRET OF HUMBER CAR 


danger to the crew arose from flying bolt and 
rivet heads, which became lethal weapons 
under attack by projectiles of heavy calibre, 
even where the tank itself was not defeated 
or put out of action, a point to which attention 
is frequently drawn when considering the 
merits of welded hull and turret construction. 
Whilst it is true that this hazard may be 
reduced by careful attention to detailed 
structural design, it has only been success- 
fully surmounted in the case of riveted or 
bolted construction by the adoption of con- 
structional methods which are uneconomical 
in production and wasteful of both labour and 
materials. This has involved the widespread 
use of studs and screwed bolts, which in turn 
has required many drilled and tapped holes 
in armour plate, operations causing high con- 
sumption of expensive drills and taps, with 
consequent excessive labour charges. The 
necessity for all joints to be immune to bullet 
splash is a further complication of design ; 
at the same time, complete watertightness 
for fording in shallow waters and over marshy 
ground is very difficult of achievement with 
bolted or riveted construction, whereas it 
can be guaranteed in the case of a welded hull. 

The obvious answer from a production 
standpoint is, of course, to profile all plate by 
machine gas cutting and to fabricate by arc 
welding, provided no reduction in immunity 
and serviceability is introduced thereby. 
Far from this being the case, there is now 


is superior in withstanding punishment 
under attack in battle and, at the same time, 
its inherent structural rigidity is an important 
factor in reducing mechanical wear and 
breakdown. 

Weight, a further factor of paramount 
importance in tank design, provides yet 
another advantage, although the degree to 
which it can be reduced by welding is 
influenced very largely by the type of con- 
struction under consideration. 

It is well known that several European 
countries, including Germany, were building 
welded tanks before the war, and consider- 
able publicity has been given to their pro- 
duction in the United States. Hitherto very 
little official information on this subject has 
been released in this country ; for security 
reasons it is undesirable to publish a detailed 
account of recent developments, but it is 
permissible to give a brief survey of the pro- 
gress made and the general policy adopted. 

Since the first contracts were placed in 
1938 the aggregate of welded armour hulls 
and turrets produced for fighting vehicles 
runs into many thousands of tons. These 


to the plates, after which the welded sub- 
assemblies are assembled together in the 
main jig and manipulated for final welding 
in the downhand position. 

Rapid plate edge preparation prior to 
welding has been greatly accelerated by the 
extensive use of flame machining, a process 
combining accuracy with speed if reasonable 
precautions are taken. Indeed, rapid and 
accurate flame profiling of armour plate has 
become an integral part of the construction 
of welded hulls and turrets, and has deve- 
loped at a higher rate than ever before under 
the stimulus of war demands. A Bulletin, 
No. IM/B/201A, on the “ Oxy-acetylene 
Machine Cutting of Rolled Armour Plate ” 
was published in October, 1942, by the 
Ministry of Supply (D.T.D.—Welding and 
Gas Cutting Branch) and a further publica- 
tion on this subject, in which reference is 
made to the use of alternative fuel gases, has 
recently been published. 

At one British works an exceptionally high 
weekly production of welded carrier hulls has 
been achieved,employing manual welding and 
universal manipulators. It is a tribute to 
those in charge of this work that all the 
welders were trained in the factory, having 
had no previous experience of welding ; 
similar conditions apply in many other 
factories. This fact is mentioned in order to 





emphasise that efficient training of welders 











Fic. 6-HUMBER MARK II ARMOURED CAR 


vehicles have included many types for 
various operational réles, both wheeled and 
tracked, although initial development con- 
centrated on the former, typical examples of 
which are described and illustrated later. 
Apart from a relatively small number of 
certain specialised vehicles, every scout, 
reconnaissance, and armoured car produced 
since the outbreak of war has been provided 
with welded hulls and turrets. As there are 
many thousands of these vehicles in service, 
ample production experience has been gained 
and welding procedure thoroughly established 
on sound lines. 

Fabricated work of this type is greatly 
speeded and facilitated by the use of well- 
designed jigs and manipulators, in which the 
hull can be turned to ensure downhand weld- 
ing of the joints. In the case of the vehicles 





illustrated plate sub-assemblies are welded in 





ample evidence to prove that the welded tank 


jigs so designed as to give controlled restraint 





presents little difficulty, and it has been 
found in practice that the incentive given to 
craftsmanship has a very good effect on the 
men. 

The first welded armoured car to be pro- 
duced in this country was the Guy “‘ Mark I,” 
a general view of which is given in Fig. 1. 
This vehicle, developed by Guy Motors, Ltd., 
has a complement of three and is equipped 
with two machine guns mounted in a welded 
turret. 

Other types of welded armoured scout and 
reconnaissance cars which were subsequently 
introduced into production have been spon- 
sored by Messrs. Daimler, Humber, Morris, ° 
and Standard. 

Fig. 5 is a view looking down on the gun 
turret of the Humber “ Mark II ” armoured 
car, armed with a large and small Besa gun, 
in addition to a Bren gun. A general view 
of the vehicle in fighting trim, with the Bren 
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gun mounted for anti-aircraft action above 
the commander’s cover, is reproduced in 
Fig. 6; a total crew of four is carried. 

The Humber “Mark III” light recon- 
naissance car, illustrated in Fig. 2, has been 
designed for advanced scout duties ; a crew 
of three is carried. The power unit is a deve- 
lopment of the “ Super Snipe ”’ engine. 

The Daimler scout car, the initial pro- 
duction of which followed closely on the Guy 
armoured car, is shown in Fig. 3. This 
vehicle, which has been manufactured in 
large numbers, is used for a wide variety of 
duties and has been extensively employed in 
the Middle East and elsewhere. 

An example of a carrier with a welded 
hull is illustrated in Fig. 4. 

Progress in the welding of medium and 
heavy tanks has been somewhat slower, not 
because there have been technical doubts in 
official quarters with regard to the reliability 
of welded construction, but because output 
has perforce been the ruling consideration in 
determining forward policy. 

There has been a valid argument in the 
past that welding would not increase output, 
in view of the fact that the actual con- 
struction of the hull and turret has never 
proved to be a bottleneck. At the same time, 
all who have had direct contact with and 
experience in the production of armoured 
fighting vehicles will fully appreciate the 
widespread implications of a change over to 
welding on production lines already fully 
planned, tooled, and operating in the manu- 
facture of bolted or riveted tanks. It could 
not but entail a major industrial operation, 
resulting in a significant though temporary 
drop in output, that the urgent need of the 
fighting forces could not accept. The 
adoption of welding has thus been slowed 
down because of the paramount need for 


immediate output, rather than as a result of 
any technical objections to the process itself. 

Nevertheless, it has now been established 
policy for some considerable time past that 
new designs for all types of armoured fighting 
vehicles, regardless of their size, shall be 
based from their inception on welded 
construction. 

The importance attributed to this develop- 
ment in official circles may be further appre- 
ciated by the fact that a special branch has 
been appointed within the Department of 
Tank Design to deal with this aspect of tank 
construction, staffed by a team of selected 
specialists gathered together since the out- 
break of war as the volume of work entailed 
has progressed. This branch is responsible 
for advising on and approving designs and 
production procedures to ensure reliability 
and consistency in quality of output, and for 
co-ordinating investigational activities related 
to the development of welded construction. 

A considerable amount of investigational 
work has been conducted by Government and 
industrial laboratories in connection with the 
welding and gas cutting of armour plate 
during the past decade. A wealth of informa- 
tion has been built up on the behaviour of 
various types of welded constructions under 
different forms of attack and a vast fund of 
experience gained in developing the most 
efficient manufacturing procedures and 
equipment. 

Many problems have been faced in the 
development of suitable electrodes and 
welding techniques and in the improvement 
of armour steels with regard to their weld- 
ability. In this work the Ministry has 
received valuable collaboration and assistance 
from the industrial firms concerned, including 
the armour makers, the electrode manufac- 





turers, and the fabricators. 








Reflection as a Factor in Heating 
By MICHAEL FIELDEN 


JH psirsrafcige ie: of light is often a main 
factor in the choosing of wall decorations 
for factory and office as well as for the home. 
However, it is rare, indeed, that consideration 
is given to the reflection of heat or, more 
correctly, of radiant energy, which is con- 
verted to heat on being absorbed by objects 
in its path. In view of the benefits to be 
gained by the exploitation of the heat- 
reflecting properties of metallic or pre- 
dominantly metallic surfaces, it is evident 
that engineers and others concerned are 
largely unaware of this particular character- 
istic or, at least, that due attention has not 
been given to its practical application. 

In the first place, it should be understood 
that the short-wave radiation which produces 
the sensation of light carries only a small, 
almost negligible, proportion of the total 
radiant energy emitted by an incandescent 
source of heat, and that it is the relatively 
long-wave radiation—infra-red rays invisible 
to the human eye—which carries the bulk of 
the energy that is ultimately converted to 
heat. But while light rays are reflected from 
surfaces according to their relative lightness 
of colour and, to some extent, their degree of 
gloss or brightness, the reflection of infra-red 
(heat) rays bears little relation to colour or 
to surface gloss per se. In brief, light is 


reflected regardless of the substance of which 
the surface is composed, whereas heat is 
reflected substantially by metallic substances 
only. 


panied by visible rays, as applies to the 
radiation emitted by surfaces having a lower 
temperature than about 800 deg. Fah., the 
predominating range of wavelengths is higher 
than those from an incandescent source, but 
the behaviour in regard to reflection is similar 
to that previously described. Thus, hot 
water and steam radiators of the panel type, 
and other “dark” sources of heat which 
function mainly by radiation, come within 
the scope of this discussion, not as reflectors, 
of course, but as the centres from which 
infra-red rays are emitted. 

In practice, engineers may utilise this 
reflecting power, either to the maximum 
possible extent by the use of metal or alloy 
sheets or foil, or to a lesser extent by the 
application of wallpaper having a metallised 
surface or by the use of bronze paint. The 
reflecting values range from upwards of 
90 per cent. for the metals and alloys down to 
40-60 per cent. for the bronze paints. The 
values for metal-surfaced papers are inter- 
mediate, the reflection being generally within 
the range of 60-80 per cent. As the desired 
property is entirely dependent on the metallic 
component, it follows that the proportion 
and character of the binding material—size, 
oil, or varnish—used in the preparation of the 
paper or paint has an important influence on 
the reflecting efficiencies of these “‘ finishes.” 

To give an idea of the nullifying effect of 
excessive or thick mediums, a good-quality 
bronze enamel, normally reflecting 58 per 


found to have lost over 90 per cent. of its 
original reflecting power after being covered 
with two coats of clear varnish. In passing, 
it might be stated that this treatment can 
be applied to good purpose where heating 
surfaces have been decorated with bronze 
paints. Here it may be explained that, 
while the heat transmitted by convection ig 
not affected by the metallic decoration, the 
radiant emission is by far the more useful form 
of heat, unit for unit. From this observation 
it is obvious that bronze paint is, in effect, an 
insulator that should not be used, in 
particular, for the decoration of radiant 
heaters. 

Briefly, a good radiator, using the term in 
its physical sense, is an equally good absorber 
and, therefore, a correspondingly poor 
reflector. Metallic surfaces are poor radiators 
and good reflectors, while the converse applies 
to varnished and all other non-metallic 
surfaces. From a practical standpoint it can 
be said that radiation and absorption are 
reciprocal functions of any particular surface, 
and that reflection—at its maximum—is 
equal to the difference between the emissive 
power of a “ black body ”’ and the absorbing 
power of the particular surface. To exploit 
the property of reflection, it follows that 
radiating surfaces should have an emissive 
value approaching that of a “ black body ’’— 
the theoretical maximum—and that wall 
surfaces should have an absorbing value as 
far from that of a “‘ black body ”’ as is practic- 
able. Such being the case, the heating and 
reflecting surfaces should be non-metallic and 
metallic, vely. 

But as colour is a minor factor in respect 
to the reflection of the infra-red radiation, it 
follows that it has little effect in regard to the 
related emission and absorption. If an 
exception has to be made, it is that of certain 
white pigments, which, for the short period 
during which they are able to resist dis- 
coloration, are known to have a reduced 
emissivity at elevated temperatures. How- 
ever, the term “ black body ” is misleading, 
inasmuch as it does not refer rigidly to colour, 
but rather to the emissivity of a substance 
which is, regardless of colour, perfectly 
opaque to radiant energy and which, there- 
fore, is perfectly non-reflecting. In practice, 
the nearest approach to this mathematical 
conception of the perfect radiator is the effect 
obtained through a small aperture of a muffle 
furnace, the walls of which are heated as 
uniformly as practical conditions permit. 
But in regard to the reduction of the 
reflecting power brought about by the normal 
proportions of the non-metallic binder of 
paint or paper, wre is not too high when 
the protection it affords against oxidation of 
the metallic particles is given due considera- 
tion. For as soon as oxidation occurs, the 
substance is no longer metallic, but has 
become a radiation-absorbing compound of a 
non-metallic nature. The same applies when 
the exposed surface of a metal sheet becomes 
tarnished, although in this case the initial 
reflecting value is high and the reduction 
tolerable unless there is continued neglect. 
Nevertheless, where cost is not a deterring 
factor, as in certain cases of limited applica- 
tion, the use of the new stainless alloys ensures 
the maintenance of the reflecting value with 
no more than an occasional dusting. That 
treatment, in fact, is all that bronze-painted 
or metallised paper surfaces should be given. 
It has been found in practice that the 
reflecting efficiency of bronze paints, under 
normal indoor conditions, remains practically 
unaltered after several years’ service, and 
there appears to be no reason why well- 
prepared metal-surfaced papers should not 
give equally satisfactory service in respect of 
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that, once the technical virtues in question 
are popularly appreciated, the use of these 

pers for industrial and domestic decoration 
will become quite common. Although alumi- 
nium will form the bulk of the metal used in 
these preparations, it can be stated that there 
are various ways of introducing colour so 
that the westhetic side of the problem offers 
little difficulty. It is a development in which 
beauty and utility can be associated with 
entire satisfaction. 

As radiant emission is readily measured by 
means of various instruments, manufacturers 
of the different metallic finishes would no 
doubt agree to state the reflecting efficiencies 
which their products are capable of maintain- 
ing over a reasonable period. As previously 
implied, infra-red rays vary appreciably in 
wavelength, the radiation from any one source 
occurring over a relatively wide range, the 
predominating wavelengths becoming shorter 
as the egreenee of the emitting surface 
is raised. Over the practical scale of surface 
temperatures the distribution does not present 
the pronounced peaks which occur in the 
spectral range associated with more elevated 
temperatures. This being the case, a 
standard test could be arranged which would 
serve to give a practical value for the 
frequencies met in heating practice. 

It must be understood that the exploitation 
of these phenomena is very much more than 
a matter of fuel economy ; its outstanding 
purpose is to provide an increased sense of 
comfort. So long as the temperature of the 
clothing and skin is higher than that of the 
surrounding air, radiation is the only method 
of heat transfer capable of warming the body. 
The more radiant energy the body receives, 
the lower need be the temperature of the air, 
and the healthier is the living environment. 
With a useful proportion of the infra-red rays 
criss-crossing the room as a result of repeated 
reflection, the occupants have every chance 
of intercepting and absorbing the desired 
component of radiant energy. 

Thus it will be seen that, while the science 
that lies behind the application of heat 
reflectors is rather involved, the results have 
a distinctly practical value. It must be 
understood, of course, that the principles 
involved do not apply to forms of heating 
other than those which can be truly described 
as “ radiant.”’ 








South African Engineering 


Notes 
(By our South African Correspondent) 
Care Town, March, 1943. 


New Cape Town Dry Dock 

Tne first pile of the cofferdam for 
Cape Town’s new giant graving dock, which is to 
be the largest in the southern hemisphere, was 
driven by the Minister of Railways and Har- 
bours, Mr. F. C. Sturrock, on Friday, March 
12th, 1948. The site of the dry dock is at the 
Woodstock end of the Duncan Dock, until 
recently known as the New Basin. The whole of 
the necessary preparatory work has been done 
by the Dutch firm of contractors that con- 
structed the Duncan Dock. Work on the 
graving dock, which is urgently needed, is being 
pushed on day and night. Dredging of the site 
began in May last, and already more than 
500,000 cubic yards of spoil have been removed. 
A massive wall of rubble rising from the sea 
bottom to some yards above the surface of the 
water now outlines the site. The now usual 
wall of interlocking steel sheets will be set up, 
and when this has been completed the water 
will be pumped from the enclosed area and con- 
struction of the dry dock will proceed. The 
dock will be 1212ft. long and 136ft. wide, and 
depth at low water 40ft. 


The General Manager of Railways stated that 
more than 4000 piles will have to be driven in 
order to complete the cofferdam right round the 
site of the dry dock. It will then take ten days 
to pump the cofferdam dry, after which work 
will begin on the construction. The dock is 
being built to the dimensions given, and on & 
scale much in excess of the probable needs of 
Cape Town, because the British Admiralty 
suggested that it should be built on the largest 
scale possible, and that if this were done they 
would then contribute the machinery and the 
gates, representing about one-third of the total 
cost. The dry dock therefore is really a co-opera- 
tive effort between the Admiralty and the South 
African Railways and Harbours; and the 
harbour will score very heavily as a result of 
the arrangement, and the British Common- 
wealth will have at its disposal a graving dock 
second to none in the world. 

The dock will be emptied in 4 hours and 
filled in 75 minutes, and will be able to take 
comfortably the largest ships at present afloat. 
Its equipment will include a 50-ton crane, in 
addition to all the usual workshop and other 
facilities. 


Developing Industries 

In view of the difficulties in obtaining 
supplies of various goods, steps are being taken 
to co-ordinate the Union’s demands by the 
formation of commercial and industrial panels 
which will serve as channels for the requirements 
of the various industrial and commercial 
A further step in the interests of national 
economy has been indicated by a Government 
Gazette announcement that a South African 
National Council of Supply has been estab- 
lished. 
Mr. F. Emery, @ director of Civilian Supplies, 
recently addressed a large number of im; 
desirous of becoming better acquainted with the 
requirements of the National Supplies Council. 
He outlined the system for the control and dis- 
tribution of imports. There were about 45,000 
traders in the Union, he said, and this system 
was designed to co-ordinate them all in a 
scheme which would give equal distribution and 
control. Each industry or trade will nominate 
small zone committees in each of nine areas into 
which the Union is to be divided. The zone 
committees will each select one member to 
serve on the national panel for this industry in 
Johannesburg. The panels will come directly 
under the Civilian Supply Board and all matters 
of imports will go right through the system 
before action will be taken or permits be 
granted. The individual will not be con- 
sidered, but the needs of the nation as a whole. 
All importers in the Union will get equal oppor- 
tunities .for obtaining essentials. Importers 
will be asked to combine when placing orders. 
If hoarding is discovered, it will be dealt with 
drastically. When the system is working it will 
be the only channel of import. For the present, 
the authorities wish to interfere as little as 
possible with current business until the “ panel ” 
system is in operation. 


Rand’s Post-war Planning 


Steps to promote the industrial develop- 
ment of the Rand, especially Johannesburg, as 
part of a big post-war reconstruction: scheme, 
and to provide special sites and municipal 
services at reduced tariffs for néw factories and 
industries are to be considered by a new com- 
mittee being appointed by the City Council of 
Johannesburg. The committee will be directly 
answerable to the City Council and will have 
the responsibility of drafting these new schemes 
and helping to stimulate the industrial expan- 
sion of the city after the war. The committee 
will consider and report on steps to be taken to 
develop the industrial potentialities of Johannes- 
burg, including the purchase and lay-out of 
areas for this object and the possibility of 
offering special tariffs for the supply of services 
to those areas for industrial purposes ; report 
on stéps to be taken with regard to land owned 
by the Council and not required now or in the 
future for ordinary municipal development ; 
report on a comprehensive scheme for imme- 
diate and post-war development, inchiding the 








provision of housing for Europeans and non- 


Europeans. The ‘total programme under the 
various. schemes of development. will involve 
more than £10,000,000. 
Big Strain on City Trams 

Cape Town’s trams and buses are feel- 
ing the strain of overwork without adequate 
overhaul and repair. Breakdowns are increas- 
ing. Drivers, too, are showing signs of the 
strain of driving the vehicles, with constant 
overloads under war, and especially black-out 
conditions. The general manager says that it 
was not possible to keep the vehicles in a normal 
state of repair, owing to the serious shortage of 
spare paris. A consignment which arrived last 
week had been ordered in 1940. No crown 
wheels and back axles had arrived since 
January, 1940. Engine camshafts and ball 
bearings are at a big premium. Some essential 
parts have been made locally, and though not 
as good as the overseas product, they served. 
Lack of steel, however, has now forced even this 
production to cease. So far, the engineering 
staff has done well, keeping the major portion 
of the fleet of vehicles always on the road, and 
80 far no vehicles have had to be taken per- 
manently out of service, but the future is not 
cheerful. Other cities are equally strained. 








Sixty Years Ago 





Rosert GRIFFITHS 


Durine his lifetime Robert Griffiths was 
called “‘ the father of screw propellers,”’ but it 
is fairly certain that to-day no one would bestow 
that title upon him, although many might be 
willing to accord him a prominent place among 
those who contributed to the development of 
the propeller. He was the son of a farmer and 
was born in the Vale of Clwyd, North Wales, 
in December, 1805. At a very early age he 
displayed mechanical ability. He began his 
career as a carpenter at Rhyl and later found 
work at Birmingham as.a patternmaker. Soon 
he was enabled to start in business for himself 
as a machine maker, and patented and made 
various machines for producing rivets, screw 
blanks, bolts, and nuts. The machines were 
successful, but Griffiths failed to reap any sub- 
stantial benefit from them, and disposed of 
his works to a Mr. Alcock, who speedily made.a 
small fortune out of them. In 1845 Griffiths 
migrated to Havre, where, in partnership with 
a Mr. La Bruyére, he established an engineering 
workshop and ironfoundry. For a_ time 
the undertaking was successful, but political 
troubles intervened and the business had to 
be closed down. About this date he became 
interested for a time in an atmospheric railway. 
Then in 1849 he turned his attention to screw 
propellers. In conjunction with Mr. G. H. 
Bovill he made experiments which showed, to 
everyone’s surprise, that efficiency was not 
improved by making the boss as small as 
possible, but that both efficiency and strength 
were increased if the boss were in the form of 
a sphere of as much as one third the diameter 
of the propeller. The .Admiralty and the 
P. & O. Company experimented with the 
Griffiths propeller, but although he continued 
for the remainder of his life to invent improve- 
ments in it, he does not appear to have gained 
much reward from them. He was an inveterate 
inventor. While engaged at Bristol on the first 
trials of his propeller he found time to devise 
an electric hair brush and comb. Subsequently, 
he was employed at Briton Ferry superintend- 
ing the rolling of a special form of railway 
chair or sleeper. Following a stay of ten years 
in London, he moved to Chester, and thence to 
Mold, where he became the principal proprietor 
of a colliery. He began to manufacture paraffin 
from shale, but the enterprise was ruined by 
the large imports of crude petroleum from 
America. He retired from the business at con- 
siderable loss, Returning to London, he 
resumed his development of the screw propeller 
and achieved some success with a cylindrical 
“ protector ” which he placed round the screw. 





He died in London on June 16th, 1883. 
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THE WELFARE OF INDUSTRIES AND 
OF MANKIND 

THERE is, perhaps, more than a little danger 
that the world is so deeply concerned with 
the welfare of industry that it is giving too 
little thought to the welfare of mankind. It 
may be argued that the two things are 
synonymous; that if industry flovrishes, 
men, being free from want, will be contented 
with their lot. The evidence in support of 
that view is not conclusive. Civilisation has 
increased enormously the number of amenities 
that are available to mankind ; but there is 
little, if anything, to show that it has made 
men and women happier. Indeed, there is 


some reason for believing that, as in the days 
of Augustus, people would find more enjoy- 
ment in life if they reduced their require- 
ments and returned to simpler conditions. 


But that is just what industry cannot allow 
them to do. To satisfy the needs of its exist- 
ence it must continually urge and encourage 
them to extend their needs, and must con- 
tinually oblige backward nations to advance 
so that they may consume more of the fruits 
that more advanced nations must sell in 
order to maintain and even raise their 
standards of life. It is well that we should 
face bluntly and courageously this fact, that 
the welfare of mankind is not the inevitable 
corollary of the welfare of industry. If we 
burke it, if we continue to delude ourselves 
that simply by increasing man’s need for 
commodities we increase his contentment, we 
shall almost inevitably sow the seed of future 
troubles. 

What, then, is to be done ? That we must 
have well-to-do industry and copious employ- 
ment would appear to be axiomatic, and that 
we cannot have healthy industry unless the 
needs of mankind expand continuously seems 
to be equally axiomatic. How can we so mani- 
pulate affairs that therequirements of industry 
and the happiness and contentment of man- 
kind are brought into perfect accord ? That, 
we suggest, is a crucial problem. Progress, 
with all that it implies—the advancement of 
industries, the discoveries of science, the 
spread of education, the increase in facilities 
for exchanging the natural commodities of 
the world, the enlargement of the means of 
intercommunication—cannot by itself and 
alone increase happiness. In fact, some of 
these things, by leading to a more feverish 
existence, tend to generate a condition which 
is unlikely to result in contentment, which 
is most commonly found in association with 
placidity. Isaak Walton was unquestionably 
happier than the bucks of his day who 
sought recreation in the excitements of cards 
and dice. Unfortunately for industry, men’s 
happiness is usually found in the reduction of 
their wants rather than in the increase of 
them. 

If we accept it as a fact, and there would 
appear to be no escape from it, that industry 
cannot flourish unless men can be stimulated 
to increase constantly their demand for 
amenities and commodities, can we find any 
anti-toxin for the fever of living which 
ensues ? When hours of labour have been 
reduced to three or four a day with two days’ 
rest at the week-end, when food is prepared in 
factories and served in communal restaurants, 
when housework has been nearly obliterated 
by electrical maids-of-all-work, when the 
“ wireless’ has removed the incentive to 
read, and the dictaphone has displaced the 
pen, when daylight is made artificially and 
fresh air is turned on at a tap, when distances 
are removed by the aeroplane, and the stage, 
the concert, and the picture gallery are 
switched on at our armchairs, when the 
struggle for existence has been banished by 
universal pensions and emulation has been 
removed by the submergence of personality 
in service, what will remain? A “ press-the- 
button ”’ existence can scarcely be a happy 
and contented one. Men and women are 
happiest when they are busy about some- 
thing, if it be no more than “fooling 
about with boats.” This suggests that one 
direction in which we must look for a cdrrec- 
tive to the ills induced by flourishing indus- 
tries is the good use of the many hours of 
leisure which industry, impelled by science, 





will have forced upon mankind. It is not 


sufficient that life should be merely tolerable ; 
we want it to be actively pleasant, and 
to achieve this end for both old and young 
good use of leisure time is imperative. 


Changing Programmes 


Ow1ne to rapid developments and the 
results of improved equipment due to 
research, the military authorities in this 
country have been confronted with such a 
variety of problems and sudden changes that 
it has been next to impossible to determine 
their supply requirements from one day to 
the next. In the Great War of 1914-18 the 
way to victory appeared to be an easier road, 
in that the provision of prodigious amounts 
of ammunition, guns, and other warlike 
stores enabled the Army to blast its way 
through an entrenched enemy, even though 
much life was lost in the operation. Accord- 
ingly, arrangements were made to benefit by 
the experience of 1918, and to provide an 
inexhaustible supply of ammunition. With 
the invasion of the Low Countries it became 
apparent that air power yielded very devas- 
tating results to the unprepared, while the 
Battle of Britain showed how a well-equipped 
and well-trained fighter force could thwart the 
aggressive power of the bomber. But even 
so, the question of conflict between two well- 
prepared adversaries remained to be tested, 
and no better instance could be. cited than 
the battle of El Alamein, when there was a 
definite artillery barrage prior to the advance 
of the Eighth Army. This gave some valuable 
information as to the results of reliable 
co-operation between the aeroplane and the 
gun, with particular reference to their 
munitions requirements. Rapid adjustments 
had to be made at headquarters, while at the 
same time the Battle of the Atlantic was 
stressing the importance of every conceivable 
anti-submarine device being developed. 
These complications have led to many a 
headache for the engineer, and it is this side 
of the problem that is our primary concern. 

The manager of the engineering factory lays 
out his plant to secure maximum output in 
the best conditions he can obtain, and his is 
the task of suiting the individual to the work 
and the work to the individual; his is the 
responsibility of maintaining the interest of 
the worker and the co-operation of every 
member of his team, and if he cannot con- 
vince them of the necessity for their work, 
production will undoubtedly suffer. A simple 
illustration may point the moral : when the 
daily Press affirmed that we were outgunned 
in Libya, and that the 2-pounder was useless, 
the output of that weapon declined steeply, 
so much so that special propaganda was 
necessary to assure the workers that there was 
@ big field of useful service for this particular 
gun, and that maintained output was as 
desirable as ever. Naturally, during the 
Battle of Britain the amount of anti-aircraft 
ammunition expended was of a high order, 
whereas with the development of the night 
fighter requirements were decreased or rather 
were diverted into another channel. While 
it is an easy matter for the strategist to 
declare that it is necessary to curtail pro- 
duction in one direction and to increase it in 
another, a decision that can be made by a 
stroke of the pen, it is not so easy for the 
manager to transfer his operators from shell 





machining to aircraft work; indeed, after 
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SAM MAVOR 
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born in Glasgow on June 


3rd, 1863. On leaving his father’s school he 
went to an agricultural implement maker in 
Perth, to learn the crafts of the blacksmith, 
wheelwright, and wagon builder, and in the 
evenings cookery, to fit him for the pioneer’s 
life he intended to lead in Africa, but when his 
father died some months later he agreed to 
become an engineer, and began his appren- 
ticeship with Robert Harvey and Co., at 
Parkgrove Ironworks. After two years he 
joined his brother Henry, who had become’ 
agent in Scotland for the late Colonel R. E. 
Crompton, and thus entered electrical engi- 
neering. 

Mr. Mavor’s first electrical job was in 
connection with the lighting of the square in 
front of Holyrood Palace after Queen 
Victoria’s review of the Volunteers in May, 
1881. Thereafter, he toured England with the 
portable generating plant employed on that 
occasion, setting up the four arc lamps on 
tall poles and giving many people their first 
glimpse of electric light, at agricultural shows, 
political meetings, visits of Royalty, and other | what, he once declared, mattered to him most. 
public functions. Great interest was aroused| His circle of friends was extremely large 
| and his interests were as wide. He was much 
interested in art, and on his initiative 
classes were started at the Glasgow School 
of Art to teach freehand perspective drawing 
and good lettering to young draughtsmen. 
He encouraged his designers and pattern- 
makers to improve the forms and lines of their 
products by contact with sculptors. He was 
appointed by the Board of Trade to a Com- 
mittee on Art in Industry, on which he served 
with great keenness, especially from the 
point of view of design in engineering. He 
contributed many papers to the “ Transac- 
tions ” of the various institutes, mostly on 
questions of mining or works management, 
and took great pains with his writing, always 
seeking clarity and a precise logical sequence 
of ideas. 

Mr. Mavor was a Governor of the Royal 
Glasgow Technical College, President of the 
North-West Engineering Trades Employers’ 
Association, an original Member of Council 
of the Industrial Welfare Society, a Vice- 
President of the Institution of Mining Engi- 
neers, a Member of Council of the Engineer- 
ing and Allied Employers’ National Federa- 
tion, and a member of the Institution of 
Electrical Engineers. 

By 1934 the weight of years was beginning 
to tell upon him, and he relinquished the man- 
aging directorship of his firm, but remained 
its chairman. He had always travelled 
greatly, and now took the chance provided 
by the lessening of the pressure of work, and 
later by doctor’s orders, for visits to South 
Africa, the West. Indies, Morocco, and South 
America. In 1940, he republished a selection 
of his general writings, at the request of 
many friends. The book, ‘Memories of 
Peoples and Places,” reveals its author’s per- 
sonality and outlook, often unwittingly 
testifies to his enterprise, sympathy, deter- 
mination, width of interest, and know- 
ledge, and contains many first-hand stories 
of the great figures of his times. 

Mr. Mavor continued chairman of Mavor 
and Coulson until his death. Two of his 
mining their opportunity came. Times have nephews, Mr. J. B. and Mr. E. I. Mavor, are 
changed since the days when very few people | joint managing directors of the firm, and his 
could be induced to take any interest in coal|third nephew is Dr. 0. H. Mavor, better 
cutting, for now machines cut the greater known as Mr. James Bridie, the author and 
part of the coal output of the mines in Great playwright. Mr. Mavor was unmarried. 
Britain. Besides his great influence on 
British coal mining, Mr. Mavor introduced 
machine mining, and that on an extensive 
scale, into Austria, Belgium, France, Ger- 
many, Russia, and other coal-mining coun- 
tries in Europe and elsewhere. Other appli- 
ances for the mechanical mining of coal were 
soon developed. In 1908 a beginning was 
made with conveyors, which led to gate-end 





































































loaders. Underground belt conveyors were 
made to overcome the difficulties of mining 
conditions, and the firm also introduced eon- 
veyors and elevators for use on the surface. 
Mr. Mavor’s prime motive in life was to 
fulfil as amply as possible the firm’s obliga- 
tions to its customers and to its workpeople. 
A sale, he said, should mutually benefit buyer 
and seller, and only on that principle could 
stable business be built. The sense of duty 
he felt towards his employees was high. He 
spoke of industrial control as a trusteeship, 
and on one occasion, after recording that his 
firm was spending 6 per cent. of its total 
es bill on helping various schemes for the 
benefit of its workpeople, he added : “ The 
schemes are recognition that workmen have 
many needs besides the weekly pay envelope ; 
they are an expression of the derire to 
humanise the relations between employer 
and employed.” The happy personal rela- 
tionships he had had in the office, the works, 
and. with the outside staff in the field was 


to Belfast. The incandescent lamp was by 
that time available, and he worked at install- 
ing electric light in a number of factories. 
The next two years covered many and varied 
experiences in different parts of Great Britain. 
While engaged during the building of the 
Forth Bridge to look after service electric 
lighting, he put on @ diving dress and took 
a 32 candle-power electric lamp, the largest 
then made, under water ; the insulation, 
however, could not be made waterp 

enough for the success of what was probably 
the first experiment in undersea lighting. 

In 1886, when he was twenty-two, he 
sailed for the East, where he served as & 
junior engineer at sea. On his return he 
joined the firm that is now Mavor and Coul- 
son, Ltd., and supervised the installing of 
electric light and power in factories, including 
many of the largest textile mills in the world, 
in hospitals, and other large public build- 
ings, in large country houses, and in some of 
the famous ships built on the Clyde, some of 
them warships. The firm was already making 
switchgear, and it soon began to build its 
own dynamos. In a few years it had seventy 
to eighty men on outside work and was 
carrying out contracts in foreign countries, 
including India and Russia. 

Towards the end of the century the appli- 
cation of electricity had so extended that the 
need for specialisation became clear, and 
coal-cutting machines were chosen as @ pro- 
duct for which a market could be cultivated. 
The firm’s first machine was made in 1897 
and marked the start of a long uphill struggle. 
For years it. seemed that coal cutters could 
not realise Henry and Sam Mavor’s expec- 
tations, and at one time they had spent, and 
lost, so much money on the enterprise that 
they seriously considered dropping the whole 
thing. They stuck to it, however, in the face 
of great discouragement, and when economic 
pressure compelled the adoption of machine 





SAMUEL JACKSON 


Tue British locomotive industry and the 
locomotive engineering profession have 
recently suffered a grievous loss by the sudden 
death of Mr. Samuel Jackson, the works 
director of Beyer, Peacock and Co., Ltd., of 
Gorton Foundry, Manchester, which occurred 
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on June 7th. Mr. Jackson, at the age of 
sixty-three, was considered one of the leading 
locomotive designers of this country. In the 
course of his forty-three years with the com- 
pany, he had long and varied experience in 
the designing of locomotives, both of the 
ordinary and the articulated types for service 
in all parts of the world. 

He received his early training as an appren- 
tice at the Crewe works of the then London 
and North-Western Railway Company, leav- 
ing Crewe to enter the Gorton works of 
Beyer, Peacock as a pupil in 1900. After 
three years of pupilage at Gorton, he was 
appointed a draughtsman and in the follow- 
ing years continued an unbroken association 
from that date with the firm’s locomotive 
design. In collaboration with the late Mr. 
H. W. Garratt, he produced the first design 
for the now famous “ Beyer-Garratt ”’ articu- 
lated locomotive, which drawing was used 
for the patent specification, and there is no 
doubt that in connection with this well- 
known type of locomotive the name of Samuel 
Jackson will be most closely remembered. 

He was born in the North Country, and 
possessed a capacity for directness and atten- 
tion to detail, which impressed itself upon all 
those who came into contact with him. His 
mind was encyclopedic with regard to the 
development in steam locomotive design 
throughout the world, and it seems fitting 
that the latest type of ‘“ Beyer-Garratt ” 
locomotive to be designed and produced 
under bis guiding hand should be the war 
standard heavy freight ‘‘ Beyer-Garratt ” 
engine now being produced for many rail- 
ways in Africa, which was fully described and 
illustrated in our last issue. 

He was a valued member of the Institution 
of Mechanical Engineers and the Institution 
of Locomotive Engineers. 

The death of Samuel Jackson is a loss that 
can ill be borne by this country at a time of 
such intense production, and he will be 
mourned by the profession, including those 
men who had the privilege of working under 
him, and his wide circle of friends and 
admirers, which extended from Lancashire 
to the far corners of the earth. He will long 
be remembered as an outstanding figure in 
British locomotive design, whose life was 
dedicated to the steam locomotive. 


SIR HENRY MECHAN 


THE City of Glasgow and Clydeside have 
lost an outstanding figure, both in engineer- 
ing and civic work, by the death on Friday 
last, June 11th, at his home, 50, Cleveden 
Drive, of Sir Henry Mechan, the chairman of 
directors of Mechans, Ltd., of Scotstoun Iron- 
works, Glasgow. Sir Henry, who was eighty- 
seven years of age, was the son of the late 
Mr. Arthur Mechan, of Glasgow, and was 
educated privately. He continued his studies 
at the Atheneum College and the old 
Anderston College. On the completion of 
his studies he served his apprenticeship with 
his father’s firm, and from the beginning he 
showed marked ability for organisation and 
leadership. He was soon made a partner in 
the firm, and from that time onwards he had 
occupied positions of increasing importance 
in the firm. Both during the last and the 
present war, the firm has been noted for the 
variety of its engineering products, while 
during the last war it organised and super- 
vised a large factory for the production of 
munitions of war. 

From his earliest years Sir Henry had taken 
a live interest in civic and benevolent work, 
and he was a Deacon of the Incorporation of 
Hammermen, and for some years served on 
the directorate of the Glasgow Chamber of 





Commerce. He took a great interest in 
Glasgow’s hospital work, and he and Lady 
Mechan warmly supported the Western 
Infirmary and other hospitals in Glasgow. 
In 1923 Sir Henry gave the sum of £25,000 
to the University of Glasgow in order to found 
a Chair of Public Health. In 1937 his services 
to the university were ot wee by_+the 
bestowal of the honorary LL.D, degree. In 
the same year he received his knighthood, in 
recognition of his work for the West of 
Scotland. 

In 1928 Sir Henry was invited by Earl 
Baldwin, who was then the Lord Rector of 
Glasgow University and Prime Minister, 
to be his Assessor on the University Court. 

In 1929 he was appointed a Deputy 
Lieutenant for the County and City of 
Glasgow. A patron of the arts and music in 
Glasgow, he had many friends, and his death, 
even at his advanced age, will be mourned by 
many who were privileged to know him. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SIXTY YEARS AGO: A MATHEMATICAL 
PRIZE 


Srr,—My attention has been drawn to your 
issue of April 16th, 1943, containing an article 
“Sixty Years Ago: A Mathematical Prize.” 
It deals with the award by the French Academy 
in 1883 of its Grand Prix jointly to Professor 
H. J. 8S. Smith, of Oxford, and Hermann 
Minkowsky, a young student at Kénigsberg 
University. 

The article states: ‘‘Shortly after it [the 
award] was made, it was established that 
Minkowsky had been aware of Professor 
Smith’s earlier work on the problem and had 
appropriated his results from the Royal 
Society’s Journal, even to the extent of copying 
a slight error in them. When this discovery 
was made the Academy withdrew its award to 
Minkowsky and gave the whole prize to Pro- 
fessor Smith.’ This statement is completely 
devoid of truth. The French Academy did not 
withdraw its award to Minkowsky ; they did 
not give the whole prize to Smith ; Minkowsky 
did not appropriate Smith’s results. 

The prize subject was the representation of 
numbers as a sum of five squares with special 
reference to some formule stated without proof 
by Eisenstein in 1847. In 1867 Smith gave, 
also without proof, an enunciation of some 
results which included Eisenstein’s as particular 
cases. In 1882 the French Academy, possibly 
unaware of Smith’s work, announced the subject 
for the prize. Smith was rather surprised and 
perturbed at this announcement. He sought 
advice and was advised that he should submit a 
memoir. He did so, though he had previously 
said that it would take him a year and a hundred 
pages to work out the demonstration of his 
results in the Royal Society’s “‘ Proceedings.” 

There was some similarity between the 
methods used by Smith and Minkowsky, and 
it was this, together with Smith’s previous 
work, which led to various rumours in 1883. 
The similarity was inevitable from the nature of 
the results, but there is no doubt about the 
independence or brilliance of Minkowski’s 
work. It is quite obvious that the writer of 
the article in your columns sixty years ago did 
not confine himseif to facts. 

Minkowsky became a most distinguished 
mathematician, famous especially for his work 
in number theory. It is he who is also asso- 
ciated with the theory of relativity. He died 


as Professor of Mathematics at Géttingen in 
1909 at the early age of forty-six. 
8S. J. Morpe:t, 
Department of Mathematics, 
Manchester University, 
June 11th. 


[Professor Mordell will hardly expect us to 
accept without demur his ex cathedra statement 
that the writer of our 1883 article did not confine 
himself to facts. He may have repeated 
rumours which were devoid of truth. On the 
other hand, Professor Mordell’s omission to 
quote any independent evidence supporting 
his assertions leaves us naturally inclined to 
favour belief in the accuracy of the ‘contem. 
porary report. It is, we fancy, impossible at 
this date to prove that Minkowsky did not appro- 
priate Smith’s previously published results. 
It should, however, be still possible to establish 
beyond dispute whether the French Academy’s 
Grand Priz for mathematics in 1883 was awarded 
to Smith or jointly to Smith and Minkowsky. 
A contemporary edition of the “ Encyclopedia 
Britannica” supports the view that it was 
awarded solely to Smith. The following extract 
from the ‘“‘ Dictionary of National Biography ”’ 
(1898) may also be noted :—‘‘ Two months after 
his death two prizes were awarded—one to a 
memoir in which Smith had given the demonstra- 
tions of his former theorems, the other to the 
work of a competitor who might have followed 
the indications which Smith had previously 
published. M. Bertrand offered a partial 
apology for this obvious injustice at the sitting 
of the Academy on 16th April, 1883.—Comptes 
Rendus, XCVI, 1096.”—Eb., Tue E.] 





The “‘ Halifax” Four-Engined 
Bomber 


Lrxe all other aeroplanes still in production» 
the ‘‘ Halifax” has been greatly improved in 
the course of its recent development. The 
latest. version embodies numerous structural 
and aerodynamic improvements which have 
resulted in a great advance in its performance. 
An important feature is the increased rate of 
climb. The earlier ‘“ Halifax’? had a power- 
operated gun turret in the nose. This has been 
replaced by a © perspex nose. The removal 
of the turret has enabled increased space to be 
made available for the navigator and bomb 
aimers, the latter now being able to sit when he 
so desires, and, alternatively, lie in his opera- 
tional position. The new nose affords an 
excellent view in all directions, and permits of 
an improved distribution of equipment, The 
bomb aimer is equipped with a Vickers ‘‘ K ” 
gun, firing through the nose. The Rolls-Royce 
“Merlin 20” has now been replaced by the 
‘* Merlin 22.” This change has added materially 
to the speed of the aircraft. The dorsal turret 
which before carried two 0-303 guns, has now 
been replaced by the Boulton-Paul ‘‘ Defiant ” 
type, four 0-303 gun turret, with a resultant 
material addition to its defensive power. 
Additional alterations include a new type of 
radiator, sealed engine nacelles, a semi-retract- 
able tail wheel, and the abolition of fuel- 
jettison pipes at the trailing edge of the wing. 








Tue Cost or A Dam Farture.—It is commonly 
held by English engineers that American practice 


About five years ago the Bolton dam in Connecticut 
failed and was rebuilt by 4 public works authority. 
It collapsed a second time in 1941, and now there 
has been a public inquiry before the Connecticut 
General Assembly. It was charged that faulty con- 
struction of the Bolton dam by the Public Works 

ment was responsible for the second collapse 
of the structure, resulting in damage to property. 
Claim bills against the State made by thirty-six 
landowners and one manufacturing concern are 





now pending. The claims range from 25 to 13,500 
dollars. 


sometimes errs on the ‘“‘ margin of safety’ factor. _ 
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Dry-Stone Dam 





che illustrations show a dry-stone dam, 
- which was recently built to close a 60ft. 
breach in Mill Lade (aqueduct), in the County 
of Angus. It will be noted from the plan 
(Fig. 2) that the River Lunan, after leaving 
Balgavies Loch, is divided between the 
Balmadies and Balgavies Mill Lades, and 
that the Chapel Mires Drain is designed to 
take storm water and prevent flooding of the 
Lades. 

When and by whom these aqueducts were 
laid out and built is not known, but as the 
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Fic. 1—Cross SECTION AT SITE OF DAM 


Balmadies Mill is mentioned in estate deeds 
of 1399 and the building is dated 1647, the 
Lade appears to have been in existence in 
remote times. It is perfectly graded to give 
a velocity of 6in. per second and winds its 
way through cultivated land for nearly half 
a mile before reaching the Mill, the tail-race 
of which, together with the tail-race from the 
Balgavies Mill, discharge into the Chapel 
Mires Drain, which is known as the Lunan 
Water. 


From the enlarged plan (Fig. 3) it will be 
noted that the drain passes under the Lade by 
a culvert, which is 46ft. in length, rectangular 
in form, the crown consisting of massive 
rough-hewn, slabs of stone. The invert is 
some 10ft. below the surface and both intake 
and outfall are submerged. Gradual silting 
up of the drain was responsible for its over- 
flowing, breaching the Lade, and endangering 
the a, embankment. 

The operation was to deepen the drain 
above and lat the culvert to increase its 
capacity, and to build a dry-stone retaining 
wall to protect the railway embankment from 
further erosion. 

Fig. 1 shows a cross section of the site. 
Owing to the precipitous hill to the south, the 
railway embankment to the north, the 
surrounding marsh land, and the banks of 
the Lade and Drain being heavily timbered 
with forest trees, the breach was quite 
inaccessible to any vehicle. The expense of 
clearing a track, transporting plant and 
materials, and wartime prices the cost 
of a cemented masonry or concrete wall pro- 
hibitive. The proximity of the Drain to the 
Lade and difference in level made a soil bank 
with a core of puddled clay out of the 
question. 

It was therefore decided to build a dry- 
stone “dyke” or wall of undressed stone, 
faced with a built-up wall of clay protected 
with ballast, as shown in Fig. 4. 

Stone was collected from dumps on the 
borders of the fields, carted to the top of the 
hill, and pitched 40ft. down the bank to 
the Lade. When deepening the drain above 
the culvert, clay containing about 20 per cent. 





In April, 1942, the Department of Agri- 





of gravel was disclosed in the bank, and an 


and ballast for a foundation, on which the 
curve of the dam to conform with the contour 
of the Lade was set out with ash rods cut 
from the trees. On this foundation a 4in. 
field drain was laid to carry away leakage 
water from the Lunan while the dam was 
being built. 

A “dry-dyker” and his two assistants 
were engaged to build the stone dyke. Sand 
bags were purchased in Dundee, filled with 
clay, shaped up into rectangular slabs, care- 
fully built up in front of, but 4in. distant 
from, the face of the stone wall. This space 
was filled with ballast and rammed tight as 
the bags were built up. By this means lateral 
pressure was exerted on the back of the wall 
to consolidate the clay. A layer of clay was 
put down on the bed of the Lade, which, 
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together with the bags, was covered with 
ballast 


At the upstream end of the dam the bags 
were carried round the stone wall, as the 
upper portion of the breach was made into a 
shallow byshot to discharge over the coping 
of the culvert in the event of exceptional 
floods causing the drain to overflow again 
into the tae The downstream end was 
carried 10ft. beyond the breach and keyed 
into the bank. 





The clearing of the breach, preparing the 















. Auldbar Road Station 
Lunan Outlet by 


194-9 Nov. 1 







4% ON wih, yu a 
Main Road For 


\ Existing 
‘ Graveyard 





Batgavies 

Culvert Under Road —— #8 p m Mill Lade 

- “Se, fo } SS 

ss 

a. Ss, were, _— = SSS 

BALGAVIES PNG . 

uss & Byshot 

LOCH E+ LG, 
a de ig S Byshot 


BYSHOT 


Mires Orain 
Site of 
St. Ninians Chapel 


HIGH =GROUND 


etl. Ya a 4 


far to Montrose 


















































“Tre Enoiveen™ 


FiG. 2—GENERAL PLAN 


culture for Scotland and the Balmadies 
Estates decided to reclaim the Chapelton 
Mires marsh land. As the water from a 
breach in the Lade at the point marked X 
(Fig. 2) reduced the capacity of the drain to 
deal with the flow from the marsh, it was 
necessary to close the breach effectively. 
Several previous attempts had been made by 
rough-and-ready methods with boulders, 
sods, stakes, and wire netting, but 75 per 
cent. of the water still found its way down to 
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FiG. 3—DETAIL PLAN AT BREACH 


ample supply of washed ballast was obtained 
from the bottom. 

When the débris was cleared from the 
breach it was found that the bed of the Lade 
had been washed away, leaving nothing but a 
rugged slope, and the banks at either end 
were a mass of matted roots and loose stones. 

Speed was essential, heavy rain threatened 
any day, and householders at the Mill were 
being deprived of their water supply. 

Excavation was not possible, so the bed of 








the drain. 


the breach was levelled up with heavy shingle 


foundation, and building the dam occupied 
less than six days. Compared to a concrete 
wall, the dry-stone dam has certain advan- 
tages which should not be ignored. 

It can be built very quickly by unskilled 
labour with the exception of a “ dry-dyker ” ; 
no excavation is necessary for the foundation 
and no plant or timber is required. Settle- 
ment or frost does not crack the dam ; it is 
water-tight and ready for use the moment it 
is complete. In this case the dam was built 
in half the time at one-fifth of the cost of a 
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concrete wall. The consulting engineer, 
Mr. E. C. Bowden-Smith, M.I. Mech. E., 17, 
Victoria Street, London, 8.W.1, was respon- 
sible for the design of the dam and the work 
was carried out under his direction and 
supervision. 
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Crystallography for Routine 
Analysis* 
By C. H, WALEER 


Wrrs the realisation that X-rays could 
be diffracted from the crystal structure of 
matter, a new field of analysis was opened up 
to investigators, who were not slow in realising 
the possibilities of the accurate information to 
be obtained from X-ray diffraction patterns. 
A considerable amount of pioneer work in this 
field was made in the Physics Department of 
Manchester University, where difficulties were 
soon encountered due to the limitations of 

















Fic. 1—X-ray Crystallographic Equipment from 
“Head” End 


output of the existing designs of sealed-off 
X-ray tubes. 

Close co-operation between the Metropolitan - 
Vickers Company and the research workers of 
the University resulted in the development, in 
1932, of a demountable continuously evacuated 
X-ray tube, designed specifically for crystal 
analysis. At that time little could be foreseen 
of its potentialities, except as an extremely 
useful piece of research equipment. 

To-day, although most of the tubes supplied 
are engaged on research work, increasing pro- 
portions are being supplied for routine analysis 
of materials, which, by slight changes in their 
constitution not normally detectable, cause the 
finished product to have inferior qualities, 
resulting probably in complete loss of value. 

For general as well as specialised analysis, 
the reason for the adoption of the X-ray tech- 
nique lies in the speed and accuracy with which 
positive information can be obtained, and in 
some cases the non-destructive character of the 
test. Hitherto, the choice of X-ray analysis 
for general work, as opposed to other methods, 
was to some extent hampered by the highly 
theoretical nature of its approach. It is now 
evident that, due to the simplification of tech- 
nique and accumulated data, personnel of 
average education are quite capable of carrying 
out routine work, and are perhaps more to be 
desired as they are less liable to wander from 
the point at issue. When the occasional special 
problem does arise, there are ample facilities 
available for dealing with it elsewhere by com- 
petent authorities. 


Tue PRODUCTION OF X-RAYS 


The illustrations in Figs. 1 and 2 show a 
standard crystallographic X-ray set. Its special 











advantages lie in its permanence, the ease with 
which targets may be changed, and the high 
X-ray output for this class of apparatus. Every 
effort has been made to reduce the skill required 
for its operation without undue complication, 
and protective devices are fitted to ensure that 
any damage resulting from completely unskilled 
and drastic treatment will be of a minor 
character. 

In Fig. 3 the arrangement of an X-ray tube is 

















e1G. 2—Set from Other Side, showing Control Panel 


schematically depicted, and, as will be seen, it 
is composed of a cathode or filament with its 
insulator, and a head carrying a removable 
target. It will be noted that a transformer 
creates a high potential difference between the 
filament and target, and when the filament 
current has raised the filament temperature to 
a suitable value, the high potential causes 
electrons to raove from the filament to the 
target at high velocity. The impact of the 


Vacuum pumps are connected to the tube 
head to create a vacuum of high order, this 
being necessary to prevent both oxidation of 
the filament and ionisation of the gas in the 
high potential field, which would result in 
dielectric breakdown. In addition, a high gas 
pressure would affect the path of the electrons, 
as the method of focusing adopted is dependent 
on a very low gas pressure. 


THE PowpER CAMERA 


As its name implies, this type of camera was 
developed to obtain diffraction and reflection 
patterns or ‘‘ Crystograms ’’ from a sample, in 
either powder or wire form. It is probably 
the most widely used camera for routine X-ray 
analysis, because of the ease with which good 
erystograms can be obtained by the relatively 
unskilled. In addition, its inherent and constant 
accuracy within quite fine limits make it very 
suitable for comparison purposes, and this fact 
has resulted in a degree of standardisation which 
is extremely useful for the uninitiated. The 
construction is so simple that most of the design 
features consist of refinements for simplifying 
the manipulation of the film and specimen, the 
main construction being self-evident by refer- 
ence to the schematic diagram and photographs 
in Figs. 3, 4, and 5. 

With this type of camera it is usual to rotate 
the specimen during exposure in order to ensure 
that all the crystals, contained in that part of 
the specimen subjected to the X-ray beam, are 
presented at all angles, thereby ensuring that 
they contribute to the pattern. Rotation is 
achieved by means of a small clock type electric 
motor housed under the domed cover, the drive 
being transmitted through suitable gearing to 
a dog type coupling, which engages with the 
specimen holder. In order to facilitate centring 
of the specimen, the specimen holder is pro- 
vided with centring screws. One feature of the 
camera shown in Figs. 4 and 5 is the special 
location device between camera and camera 
base. This allows the camera to be removed 
from its base, for loading with film or renewal 
of specimen, then replaced in exactly the same 
position. Thus, once the camera and base have 
been set with respect to the X-ray beam, the 
base may be locked and left in position as long 
as ‘desired. The method of locking the camera 
base to the X-ray set is clearly shown in Fig. 6. 





The film strip used with the camera has to be 
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ATH . 


“THe Ewoumsen’’ 


electrons on the target gives rise to an X-ray 
radiation of a certain wavelength, determined 
by the target material and the speed which the 
electrons attain before striking the target, the 
speed being a function of the voltage difference 
between filament and target. Two beams of 
X-rays are allowed to pass from the head by 
way of aluminium foil windows, and in the 
diagram the paths of the beams are shown 





* Reprinted from The Metropolitan-Vickera Gazette. 








through two cameras of different type. 


Swain Se. 


Fic, 3—Arrangement of X-ray Equipment Set up for Operating both Powder and Universal Cameras 


cut to size and punched with exit and location 
holes, for which a special cutter and punch are 
provided. Thes? tools are so arranged that 
manipulation of the film, which, of course, is 
carried out in the dark room, is simple and 
automatic, both for location when cutting and 
for punching. 

Specimen preparation is quite simple. The 
sample of material for analysis, either in powder 
form or as filings, is dusted on to a hair which 




















JUNE 18, 1943 


THE ENGINEER 





493 








has first been coated with some adhesive. 
Alternatively, if the sample is in the form of 
wire, it may be mounted into the holder with- 
out any special preparation. An important 
feature of the specimen is the small quantity 
of material required for an effective analysis. 

After preparation, it is only necessary to 
check that no excentricity exists, when the 
specimen is rotated with its holder in the 
camera mounting, before loading the camera 
with the strip of film in the dark room. When 
the film has been positioned and the top cover 
of the camera replaced, an exposure is taken, 
and, with the exception of developing the film, 
the process is complete. 

So little skill is required in what has been 
described as the process for the production of a 
crystogram, that girls of ordinary standard of 
education are used for this work in some firms. 


camera, which allows the distances between lines 
to be measured with greater accuracy. 


UNIVERSAL CAMERA 


As its name implies, the Universal camera is 
designed to cope with as many methods of 
X-ray analysis as possible in one piece of equip- 
ment, and in some measure provide facilities 
for routine work without the expense of a special 
camera, when using any of the methods it 
normally covers. Certain information is not 
revealed with the ‘‘ powder’ camera, such as 
the orientation of crystals in sheet metal. When 
the analysis required is for such knowledge, this 
type of camera provides the solution. Large 
varieties of fitments are available, each designed 
to produce a certain type of photographic record 
and accommodate a variety of specimens and 
specimen shapes. 




















Fic, 4—Film Cover, Specimen Holders, and Base of a Powder Camera 


Indeed, the next step is also accomplished by 
the same operators, when the analysis is a check 
on material of which a standardised crystogram 
is in existence. 

The appearance of typical crystograms is 
shown in Fig. 8, which also demonstrates the 
magnification of spacing between lines when 
using @ 19 cm. diameter camera instead of a 
9 cm, diameter camera. In general, all the 
information required can be obtained from the 
smaller camera with the advantage of short 
exposure times and ease of handling. Only in 
special cases is it necessary to use the large 








Fig. 7 shows a camera of this type set up for 
a back-reflection photograph from a piece of 
strip or sheet material, a method commonly 
used for routine examination. When taking 
this type of photograph, it is necessary for com- 
parable results to measure accurately the 
distance from the specimen to the film and for 
this purpose a micrometer is provided. Other 
specimen holders are available for irregularly 
shaped specimens, and a complete range of 
fitments is available for conducting a variety of 
examinations, each for some specific purpose. 


ing these in this instance, as most are required 
only for research purposes. 

The essential features of this type of camera 
will be appreciated by reference to the schematic 
arrangement in Fig. 3 and the photograph in 
Fig. 7. The base or bed consists of substantial 
slides of stainless steel, which, after initial align- 
ment in the X-ray beam, allow for various inter- 
changeable units to be mounted and auto- 
matically centred. After location has been 
made along the bed, all the units can be 

















Fic. 5—Powder Camera Assembled 


clamped in position and the camera is then 
ready for service. Under the bed is situated a 
small electric motor, which provides rotation of 
the film or specimen, or both simultaneously, by 
means of small rubber belts. 


PRODUCTION OF X-RAY PATTERN 


The following explanatory outline is intended 
merely as a means of imparting a slight working 
knowledge of the subject ; a complete under- 
standing can be acquired, if desired, from one 
of the many excellent text-books on crystallo- 
graphic technique. Certain liberties have been 





No useful purpose would be achieved by describ- 





taken in order that the principal effects may be 





Fic. 6—9 cm. Powder Camera and Universal Camera Mounted on the Set 




















Fig. 7— Universal Camera 
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appreciated without previous knowledge of 
diffraction phenomena. 

In the first place, an idea of the constitution 
of matter ‘is necessary, especially when it is 
desired to assess the possibilities of applying 
X-ray technique to some particular problem, 
though a note of warning should be sounded, as 
there are exceptions to every.rule, and in this 
respect crystallography is not unique. 

All elements of matter can be broken down to 
an ultimate unit, characteristic of each par- 
ticular element, designated an “‘ atom” of the 
element, which for the sake of simplicity may 
be imagined as a small sphere. When a con- 
glomeration of atoms, or a compound of certain 
elements, occurs, they will, in both the gaseous 
and liquid states, arrange themselves in regular 
units after certain conditions have been satisfied. 
These units are termed “ molecules,” and each 
molecule has the characteristic of the whole of 
the substance of which it is a part. On chang- 
ing from the liquid to the solid state the mole- 
cules, or a rearrangement of the atoms in the 
molecules, set themselves into definite patterns 
termed “* ” each having the same 
characteristics as the whole of the substance 
formed by an of . 

An example of the formation of the two units, 
crystals and molecules, is to be found by con- 
sidering the various states of water. When the 
two elements, hydrogen and oxygen, are mixed 
in the proportion of two atoms of hydrogen to 
one atom of oxygen, they remain as individual 
units in the form of gases at normal pressures 





FiG. 8—Crystograms Taken by 9 


and temperatures until ignited. After ignition 
it is found that they have lost their former 
characteristics and have united to form mole- 
cules of water, each molecule consisting of two 
atoms of hydrogen and one atom of oxygen, 
and at normal pressure and temperature are 
m a liquid state. Suppose the liquid is heated, 
it will change into the gaseous state, but now 


the gas is water vapour, and still in molecular} 


form. When cooled, it assumes the 
identity of water. Should the liquid be cooled 
to freezing point another change of character 
occurs, in that crystals are formed and the 
liquid changes into a solid. When in the solid 
state (known as ice), quite different physical 
characteristics are, of course, observed. The 
main point to note is that the difference in 
state is only due to the order in which the atoms 


are arranged. 
Practically all elements, alloys, or compounds, 


when solid, are in crystal form, and of such a| degree 


size that relatively powerful reflections of 
radiation at X-ray wavelengths are obtained 
at the planes formed by the boundaries of the 
atoms of which the crystal is composed. A 
simple illustration of crystal reflection and 
diffraction faces is depicted in Fig. 9, showing 
a single crystal of cubic structure 
of eight atoms. As will “ — = beam 
passes through the crystal and a propor- 
tion is reflected ine frost the front faces and 
deflected from the rear faces, both eventually 
reaching the film and producing a pattern, 
either as spots when stationary or lines when 
rotated. It might be thought that rotation of 
the crystal would produce very broad lines, or, 
in fact, no demarcation between lines. The 
reason that this condition does not arise lies 
in the fact that reflection or diffraction can only 
occur over small angles of incidence. 

If the lines are. diffused, this is an indication 
that the crystal structure is under strain, and 
this fact is used to assess the amount of strain 


When employing the “ powder ” technique, 
the specimen will, in general, contain a large 
number of crystals of which a certain propor- 
tion will have the correct orientation for pro- 
ducing a pattern. The reflections and diffrac- 
tions from each crystal assist each other in a 
cumulative manner, with the result that the 
pattern is intensified. 

Rotation of the imen ensures that an 
average is taken of all the crystals lying in the 
path of the X-ray beam and also presents the 
crystals at the correct angle of incidence. 

An important feature of crystal structure is 
that no two elements or compounds produce 
identical crystals or similar reflection patterns, 
and therefore each arrangement of atoms pro- 
duces its characteristic X-ray pattern which 
can be definitely recognised. All that is neces- 
sary for checking purposes is the initial pro- 
duction of a standardised crystogram when 
routine checks will merely consist of visually 
comparing the sample with the standard. In 
order to facilitate the identification of unknown 
samples, work has recently been undertaken on 
the production of crystograms of a large number 
of substances pi under carefully con- 
trolled conditions. The series prepared to date 
may be purchased and kept to hand for imme- 
diate reference. 
The sensitivity of the analysis may be appre- 
ciated by observing how large a modification to 
@ crystal can occur through the addition or 
change in position of one atom. It is also 
interesting to note that the effects of heat 








em, and 19 cm. Powder Cameras 


treatment can be easily recognised. For quench- 
ing, when effective, causes the “locking” of 
atoms in an abnormal arrangement. Similarly, 
cold working, forging, rolling, and drawing all 
produce distortion effects. Conversely, crystal- 
lography can be used to show the effectiveness 
of annealing. 


Routine TEstTs 


Metallurgy.—The use of crystal analysis for 
routine checking has been developed to a greater 
extent in the metallurgical industry than in 
any other industry, probably due to the fact 
that most of the original research work was 
applied to metallurgical problems. 

The magnetic properties of sheet iron are 
extremely dependent on the perfection of 

structure and X-ray technique has 
enabled the whole process to be controlled and 
the finished product to be checked for the highest 
of quality. In this particular field, the 
knowledge so obtained has resulted in the pro- 
duction of sheet iron with magnetic ¢harac- 
teristics decidedly superior to those previously 
obtained. 

The processes of cold rolling and drawing 
both depend for their success on effective anneal- 
ing. The differentiation between effective and 
ineffective annealing is very clearly shown by 
X-ray technique, which has shown that previous 
ideas relating to this subject were quite 
erroneous. 


the stresses applied to component parte, 
especially when weight is important, and in 
order to take full advantage of the weight of 
material used, it is important to ensure that 

loading stresses do not exist. In this case, it is 
possible to determine the existing stresses in 


ponent. 


on the accuracy of proportions and purity of 
raw materials for the successful realisation of 
the particular properties desired in the finished 
product. Control of these factors and a check 
on the properties of the finished product is 
carried out as a routine measure by X-ray 
erystograms in many large organisations. 

Ceramics and Glass.—Although rather new to 
these industries, the advantages of crystal 
analysis are rapidly being appreciated and 
installations of X-ray equipment are being 
carried out as quickly as possible. The present 
routine checks being carried out are chiefly con- 
cerned with the control of raw material com- 
position, especially in the case of refractories 
and the checking of grain size and firing treat - 
ment. In the production of high-frequency 
ceramics great care has to be taken of the raw 
material composition and X-ray analysis has 
proved to be extremely successful in this 
instance. 

Precious Stones and Gems.—The differentia- 
tion between natural and cultured pearls and 
natural and synthetic gems by X-ray analysis 
has been a routine procedure with many leading 
jéwellery manufacturers for a considerable time. 
Determination’ of the proper orientation and 





Fic. 9— Model Demonstrating Reflection and Diffraction 
Faces of a Crystal of 8-Atom Structure 


suitability of gems for ‘‘ jewelled ” bearings in 
high-grade watches, clocks, and instruments is 
routine procedure with certain manufacturers, 
while orientation and selection of black dia- 
monds for drills, dies, and tools ensures optimum 
service. 

In the production of crystals for frequency 
control in wireless transmitters and receivers, 
the position of the crystal axes has to be deter- 
mined accurately before the raw crystal is cut. 
The adoption of X-ray technique for this purpose 
has resulted in a considerable saving in time and 
an improvement in quality of product. 
Plastics and Rubber.—Although X-ray analysis 
has been instrumental in the development of 
this class of material, very little routine check- 
ing is carried out. There are indications that 
with the present situation of rubber shortage, 
more use will be made of this form of control. 
Chemicals.—The scope is so wide in this field 
of industry that it is rather surprising that so 
little effort has been made to utilise the accurate 
and speedy determinations obtained with X-ray 
technique. 

In one case routine tests are carried out for 
purity of pigments, particularly of those which 
can exist in more than one crystal form, the 
correct choice of which is essential. Another 
instance is the differentiation between true and 
false hydrates, whilst in a recent article* the 
use- of X-ray technique has been applied to tho 
control of material for thermionic cathode coat - 
ings and luminiscent compounds. 

* ConcLusion 


Modern machinery design tends to inerease|. Industry is invariably slow in exploiting 


scientific research for the improvement of its 
products, but in this case there are now indica- 
tions of a id increase in the use of X-ray 
technique. It should be obvious that the 
potentialities of the technique are immense, and 
it is hoped that, as the simplicity of operation 


castings and forgings by X-ray analysis, and| becomes more widely jated, greater 
in certain applications a routine check in this|advantage will be taken of its usefulness in 
direction is made on every important com- | manufacturing processes. ; 





* H. P. Rooksby, Electrical Times, page 189, Vol. 102, 








present in a sample. 


All alloys and sintering compounds depend 


August 6th, 1942. 














| & oe Be 


=~ = eo 6 





Junge 18, 1943 


THE ENGINEER 





495 








Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in Canada 

The production of iron and steel in Canada 
has been greatly e ded since the war. Canadian 
steel mills are satisfying two-thirds of the country’s 
increased needs, says The Foreign Commerce 
Weekly, the organ of the United States Department 
of Commerce. Before the war half Canada’s steel 
requirements were imported. The Steel Company 
of Canada has spent over 17 million dollars since the 
outbreak of hostilities in new equipment and 
repairs to existing plants and furnaces. The com- 
pany’s new blast-furnace is reported to be the 
second largest in the British Empire, and is operat- 
ing at capacity, as is a new open-hearth furnace 
and a new plate mill. At Hamilton, Ontario, 
bonderised steel plates are being produced as a 
substitute for tinplates by the Dominjon Foundries 
and Steel Company, Ltd. The target is 40,000 basis 
boxes @ month, Se ee ae 
also established @ plant at Hamilton for the produc- 
tion of @ similar product. Some modification has 
taken place in Canadian regulations governing the 
use of metals in the manufacture of metal signs 
and discs to permit the use of certain metals, 
especially serap, for identification tags and badges. 
Terneplates salvaged from old tin cans, uncoated 
steel in the form of black plate or black sheets of 
other than prime material and tinplate or terne- 
plate, known as “‘ waste waste” and “ cobbles,” 
or serap, may be used in the manufacture of identi- 
fication badges for employees of war plants, indenti- 
fication tags and discs for poultry and livestock, 
and tags for the marking and identification of metal 
in its production and shipment. 


The Pig Iron Market 

With most of the iron and steel consuming 
industries operating at capacity there is not likely 
to be any decline in the demand for pig iron. Pro- 
duction is on a heavy scale, but there are difficulties 
in maintaining it, and increasing output in those 
departments which are subject to a particularly 
heavy demand ; this is chiefly owing to the trouble 
of obtaining the necessary shipping capacity for 
special ores, which are required to produce certain 
oat of pig iron. The demand for high- jhosphoric 
pig iron is fairly good, but supplies are liberal and 
consumers find no difficulty in covering their require- 
ments. The adaptation of some of the light castings 
foundries plant to enable it to produce casti 
required in the war effort has had an appreciable 
effect on the demand for this pig iron, but the light 
castings industry as a whole is only poorly employed 


compared with other sections of the iron and steel | Teq 


industry. Close control has to be maintained on the 
distribution of hematite pig iron, since the demand 
for this description is considerably in excess of the 
production. It is in this direction that increased 
imports of special ore are required in order that the 
output can be expanded; but altho a short 
time ago hopes were entertained of shipments of 
ore for this from North Africa, nothing 
appears to have devel since, Hematite is only 
allocated in cases in which its use is essential, and 
considerable quantities of refined and low-phosphoric 
pig iron are being used as substitutes. e demand 
is sufficient to take up all the quantities of refined 
and low-phosphoric pis iron that are ced. 
The allocations of low and medium-phosphoric 
pig iron and refined iron are carefully considered 
by the Control; but where firms are upon 
essential work they have no difficulty in obtaining 


their needs. Some time ago the instetent demand | empl 


from the steel works for basic iron caused some 
concern lest tightness should develop. Production, 
however, is now on such a scale that these fears 
have ; in fact, recently the production of 
— iron has vig Beene for the time being. 

is is onl ly to the i ent in the 
supply Soaltsha: sla, after intensive working over & 
long period, many of the plants are in need of repair. 


The Midlands and South Wales 

The easing of the flow of new business 
usually noticeable at the close approach of the end 
of a delivery period is apparent in the Midland iron 
and steel pd oy The works are fully employed and 
a considerable amount of new business has 
placed, but during the interval, before the rush to 
place allocations develops, a quieter period com: 
with recent weeks must be e: ted. The works are 
particularly busy in endeavouring to complete as 
many contracts as possible before the end of June. 
The plate position has been ted for many 
weeks, and from the works point of view there is 
no relief in sight from the extreme pressure to which 
they have been subjected. The chief consumers 
are the first and afterwards the tank 
makers, locomotive builders and heavy engineers. 
There is a perpetual struggle on the part of the 





Export quotations are f.o.b. steamer. 


works to meet delivery dates, but they have been 
asi suecessful in basse big nt on naw pele 
t are quoti onger delivery peri e 
pa pha for ional steel which developed 
at the beginning of May is fully maintained, and 
although there is no congestion of orders, many of 
the works have as much of this class of business as 
they can deal with comfortably. There is no sign 
of a revival in the demand for heavy joists and 
sections, but the pressure by consumers to obtain 
the lighter sizes seems to be growing. Alloy steel 
production has been increased and the position in 
this department seems to be more satisfactory. 
The sheet makers have plenty of business in hand, 
but the volume of new orders has decreased recently. 
The heavy steel works in South Wales are operating 
practically at capacity, and their production goes 
into almost immediate use. The demand for 
billets and sheet bars is on @ considerable scale, 
and production has recently been increased. Welsh 
works are supplying other districts in England with 
- tonnages. The tinplate industry in South 

ales, however, is not particularly busy. The 
home demand which recently showed an improve- 
ment has become lethargic again, and little export 
business can be e: ted whilst war conditions rule. 
The works, however, are taking up the steel allocated 
to them. 


Scotland and the North 

Although the Scottish iron and steel 
industry is working practically at capacity, there is 
no surplus available for ordinary commercial 
purposes after the war demand has been met. The 
most noticeable feature of the demand is the insistent 
call for plates. The larger of the production of 
plates goes to the ship and special priority is 
afforded their requirements. It seems unlikely that 
the demand from this source will relax during the 
war and the plate mills have to work under extreme 
pressure to fill consumers’ requirements. There is 
also a large volume of business passing in structural 
steel, although comparatively little attention is 
paid to heavy joists and sections. The demand is 
principally for the lighter sizes of sections, and 
these are passing into consumption in heavy quan- 
tities. The large sizes, however, are meeting with 
@ poor request. The output of shell steel at the 
Scottish works is keeping a considerable proportion 
of the plant employed and good outputs are being 
achieved. The railways are also taking good quan- 
tities of steel rails and there is an active business 
passing in railway equipment generally. The 
uirements of the mines are on @ heavy scale and 
there is a big production of arches, roofing bars, and 
other colliery steel material. The alloy steel position 
seems to have become easier recently, largely as a 
result of works hitherto employed on other material 
Having been put upon the manufacture of this 
description. The rather quieter conditions which 
characterised new business in iron and steel recently 
are showing signs of developing fresh strength as 
allocations for the third quarter delivery are becoming 
available. An active business has passed in semis, the 
demand for which is at a high level. The re-rollers, 
however, are obtaining their uirements, and 
where it is found difficult to supply home-produced 
semis there are still stocks of imported material 


which can be made available, although, naturally, | . 


considerable care is exercised in their release. The 
demand for steel bars extends practically over all 
sizes and is keeping the producing works fully 
oyed. All branches of the steel industry on 
the North-West Coast are fully engaged and prac- 
tically the whole production is passing to the con- 
sumers engaged upon war work. Great efforts are 
being made to expand output, and these have met 
with a congiderable degree of success. 


The North-East Coast and Yorkshire 

The iron and steel works on the North- 

East Coast are fully employed and are largely 
aged in completing contracts which are due for 
Pai in the second period, which ends on 
June 30th. In the past there has frequently been 
a considerable carry over of uncompleted orders at 
the end of delivery periods, but since that time the 


been | Iron and Steel Control have devoted such 


great 
attention to keeping allocations witlfin the limits of 
productive capacity that, although there will be 
some carry over at the end of June, it is not expected 
that it will be on a heavy scale. The volume of 
orders coming forward showed a decrease recently, 
but with the issue of allocations for the third peri 
there is agaim a large volume of inquiry im the 
market, and it seems probable that most of the steel 
works will shortly have enough business on their 
books te keep them busily employed for practically 
the whole of the third period. The incidence of the 





demand has not varied greatly for some time. There 


Unless otherwise specified home trade quotations are delivered f.o.t. 


is a strong demand for the lighter sizes of structural 
steel, which is keeping the re-rolling works. as well 
as the big steel works catering for this class of trade, 
actively employed, but the demand for heavy joists 
and the heavier sizes of structural steel generally 
is poor and there seems to be little expectation that 
it will revive for a long time. The plate mills are 
hardly pressed to meet the impressive demand ; 
but although on new business their delivery dates 
have lengthened considerably, they are doing well 
in the way of maintaining deliveries on contracts 
as they mature. The shipbuilders’ requirements of 
plates have reached new high levels, whilst there is 
a strong demand also from tank, wagon, and loco- 
motive builders, Great activity prevails in the 
Yorkshire iron and steel industry. Recently the 
alloy steel position has been easier, but business in 
this material is again increasing, particularly from 
the aircraft and armament makers and the engi- 
neering industry. Considerable business is passing 
in high-speed steel, but the call for high-tungsten 
high-speed steel is not so active as it was. Makers 
of acid carbon steel are meeting with a heavy 
demand, although more products formerly manu- 
factured from acid carbon steel are now being pro- 
duced from basic steel. The output of basic steel 
is at a high level, but it barely keeps pace with the 
demand. 


Non-ferrous Metals 

The situation in the British non-ferrous 
metal trades has not altered for a long time. There 
is, of course, a big war demand for all the non-ferrous 
metals, and when this is satisfied there is practically 
no surplus left for ordinary commercial trade. The 
demand for copper is particularly heavy and the 
brass makers are one of the principal consumers. 
It was stated recently that supplies of copper 
sulphate to overseas markets were regulated by an 
agreement between Great Britain and the United 
States. The British Sulphate of Copper Associa- 
tion, Ltd, reports that although American copper 
sulphate exports to Brazil before the war were prac- 
tically non-existent, it is stated that they are 
several times more than in pre-war days. The report 
of the Auditor-General upon the Appropriation 
Account, recently published as a White Paper, 
states that the terms of the contracts made in 
1940 to refine the Ministry’s copper gave to the 
companies employed a return on the capital 
employed much higher than is usually given on 
contracts for stores, In view,'however, of the excess 
of profits actually realised for the year to December 
31st, 1940, over those expected, revised agreements 
were made to take effect as from January Ist, 1942. 
It is estimated that the profits allowed under the 
revised agreement will give a percentage on capital 
considerably less than under the original contracts, 
but the percentage will still be higher than is 
normally regarded as reasonable. The Ministry, 
however, considers that the revised terms are 
ce in the exceptional circumstances... . 
ilst the tin position is fairly satisfactory in this 
country, in the United States it is stated that there 
are some indications of tightening in the supply 
situation. It is expected that 3000 tons of tin 
will be saved in 1943 and 5000 tons in 1944 by the 
use of lead-silver solder instead of tin-lead solder. 
.. It is estimated that Peru’s output of lead in 
1942 was about 55,000 tons in all forms.... The 
spelter position has not materially changed, and 
supplies are maintained to the essential industries. 
It has been stated in the United States that Lend- 
Lease shipments of high-grade and intermediate 
grades of zinc to Britain were discontinued in 
April, and will be replaced by more than double the 
amount of low-grade zinc which was shipped in the 

preceding quarter. 








GERMANY AND Rattways IN THE NEAR East.— 
News has reached this country of railway activity 
in Yugoslavia, Roumania, and Greece. In the first- 
named country the building of the standard-gauge 
railway line, 65 miles long, which is to connect 
Skoplje with Guesehevo, has been resumed after 
the winter interval. In Roumania a line is being 
built from Piatra Neamt to Bistricoara to serve the 
manganese, copper, and bauxite deposits in the 
district. .This project was surveyed and planned 
as long ago as 1919. Meantime a narrow-gauge 
track in Greece, between Siderokastro (Demirhissar) 
and Kulata, is to be improved by the conversion 
to standard gauge of that link and of the adjoining 
section from Kulata to Gorne Djumaia. The con- 
version is said to be complete up to Simetli, some 
12 miles south of Gorna Djumaia, and every effort 
is egy ag to convert the whole remaining 
section Simetli to Siderokastro, about 50 miles, 





during the present year. 
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Rail and Road 


A Scuoot ror Hienway Marnrenance.—To 
meet war demands the Ohio State Highway 
Department is sponsoring courses in a new type of 
maintenace school. Formerly some instruction for 
the engineers and superintendents was customary, 
but this year, due to the large turnover in the main- 
tenance forces, the labourers actually in charge on 
the maintenance and repair jobs are to attend. The 
courses cover road and k maintenance, safety, 
fundamentals of bituminous materials, patching of 
highway pavements, and bridge maintenance. 

U.S.A. anp Lone Lorries.—In America, as 
here, certain restrictions on the length of lorries 
have been “ honoured in the breach” under war 
conditions. Now a Bill legalising the practice will 
permit the operation of 60ft. lorries throughout the 
State of Oregon on special emergency permits. The 
new law limits the use of these large-sized lorries to 
the duration of hostilities, but big lorry operators 
who fought strenuously for another Bill, which 
would have made the big lorries a permanency in the 
State, regard the move with satisfaction. They 
think the long lorry, or truck, has come to stay. 


Tue Untrep States Ramways Want Loco- 
MOTIVES.—The war is making necessary the building 
of new locomotives in America. The War Pro- 
duction Board has authorised the American Loco- 
motive Company to build ten steam freight loco- 
motives for the Lehigh Valley Railroad, and the 
Lima Locomotive Works to build eight for the 
Central of Georgia Railway for mixed traffic service. 
Now the Chesapeake and Ohio Railway is seeking 
bids for twenty-five steam locomotives and the 
Pennsylvania Railroad proposes to raise 12 million 
dollars to assist in financing the building of fifty- 
one steam locomotives of various types. 


Wark TRaFFIc ON THE L.M.S.—The loaded wagon 
miles run by the L.M.S. in 1942 totalled 1713 millions, 
or 824 millions more than in 1941 and 435} millions, 
or 34 per cent., more than in a pre-war year; 
390,000 wagons are used each week to move traffic 
originating on the L.M.S. Engines of the L.M.S. 
hauling freight trains covered 121 million miles 
last year, an increase of over 3} millions over 1941 
and nearly 19 million miles more than in 1938. On 
the passenger side, 55 million more passenger 
journeys were made last year than in the preceding 
twelve months. The most outstanding rise has 
occurred in workmen’s journeys. In 1942 an increase 
of nearly 50 million journeys was recorded above 
the comparative peacetime figure. 


Air and Water 


Cost oF THE Rarysow Brivce.—The Govern- 
ment of Ontario has issued a return which shows 
that to date it has spent 1,143,176 dollars on the 
construction of the Rainbow Bridge at Niagara 
Falls. It is estimated that the completion of the 
structure will bring the total cost to 1,618,877 dollars. 


More American ScraP ror Munitions.—Pro- 
posals are announced which foreshadow the demoli- 
tion of the great iron gates of the locks at the 
Cascades on the Columbia River above Bonneville 
dam in Oregon, and as much of the work will be 
under water divers will be employed. Since the 
completion of the ship lock at Bonneville dam, the 
locks at the Cascades are no longer used and have 
no practical value. 

LAUNCHING BY A SIDE-HAUL Rattway.—A ship- 
yard in Portland, Ore., has launched its first 
naval vessel, using its new side-haul railway which 
is said to be the largest of its kind in the world. 
The railway consists largely of 24 steel rails, which 
slope from ground level downward at a one-to-six 
gradient for 329ft. into the Willamette River to a 
depth of 40ft. below mean low water level. Twelve 
cradles mounted upon railway wheels may be moved 
up and down this track, all at once, or as few as 
necessary, depending upon the length and weight 
of ships handled. The railway is capable of handling 
ships up to 386ft. long and weighing up to 3000 
short tons. 

America’s New Fioatine Docxs.—The U.S.A. 
naval authorities have released particulars of a new 
seagoing sectional dock for battleships and heavy 
cruisers, unlike anything any other navy in the world 
has to date. , The light cruiser dock is made up of 
three sections. Each section will be provided with 
cranes capable of lifting another section out of the 
water for repair. The battleship-heavy cruiser 


docks are also sectional docks, but each section has 
the unusually large capacity of 10,000 tons. Ten 


Memoranda 


A total of sixty-five sections is being built. These 
docks are being built so that they may be towed at 
10 knots, but the design provides for self- poral: 
sion. When the sections are being moved, the side 
walls can be folded inward, cutting down wind 
resistance and providing a low silhouette against 
prying eyes from hostile ships. Various types of 
floating machine shops have also been designed to 
go with the floating dry docks. 


Miscellanea 

Russia Stupyine U.S.A, MetHops.—Six Russian 
engineers have gone to Knoxville, Tenn., to study 
the designs of several Tennessee Valley ‘Authority 
power houses and equipment for utilisation in 
similar projects in Soviet Russia. 


Macuine Toots 1n AustTraLia.—Arising out of 
the war demand, what is believed to be the biggest 
and most elaborate machine tool yet made in 
Australia is a 36in. centre lathe used to facilitate 
machining of large components for ships’ engines, 
which has recently been completed. 

CaNADIAN OILFIELps.—To expedite the develop- 
ment of marginal Canadian oil sites, a Crown com- 
pany, Wartime Oils, Ltd., has been established, 
with the head office in Calgary, Alta. The new 
company will assist in financing available sites in 
proved areas of the west flank of the Turner Valley, 
but its establishment does not mean that the 
Government is going into the oil business, or that it 
will finance drilling in other than proved locations. 


Guass For Sprincs.—An American contemporary 
is responsible for a report that we may now add 
to the many new uses for glass that of glass springs 
for stresses up to 2000 lb. uare inch. In 
mdny respects, we are told, glass is better than steel 
for this purpose. It is more truly elastic, retains its 
elasticity over a broader o Beste wg ure range, is 
immune to acids and a@ to fatigue also. 
One glass spring sho no os ta of failure after 
8,000,000 deflections in a sulphuric acid mist. 


Hieu-sPerep SterL.—Until recently only firms 
coming under the control of the Machine Tool 
Control have sent their high-speed steel licence 
applications to the Machine Tool Control for 
approval. From July Ist all firms wishing to 
acquire high-speed steel on forms SC 4/HT and 
8 C4/LT should address their applications and all 
correspondence appertaining thereto to the Con- 
troller, Jigs, Tools and Gauges, the Machine Tool 
Control, 35, Old Queen Street, London, 8.W.1, 
and not to the Iron and Steel Control, Ashorne 
Hill, near Leamington Spa, Warwick. The Iron 
and Steel Control will continue to issue the licences 
after approval. 

Henry SPURRIER MEMORIAL SCHOLARSHIP AND 
Grants.—The Council of the Institute of Transport 
invites, without restriction of age, nationality, or 
sex, applications from persons engaged in road trans- 
port in any of its branches or in or desirous 
of pursuing studies for the promotion of knowledge 
of road transport, for the award in August, 1943, 

of {i) one Henry Spurrier Memorial Scho 

not exceeding £150, and (ii) at least twelve Henry 
Spurrier Memorial Grants not exceeding £25 each. 
Candidates for the scholarship should have passed 
the graduateship or associate membership examina- 
tion of the Institute of Transport or some other 
examination of similar standing acceptable to the 
Council. Grants may be awarded to assist students 
in the purchase of books and instruments, the pay- 
ment of educational fees, and the payment of travel- 
ling or other expenses to be incurred for approved 
educational purposes connected with road trans- 
port. Applications must be made on a form to be 
obtained from the Secretary, the Institute of Trans- 
port, 15, Savoy Street, London, W.C.2, with whom 
it must be deposited not later than July 31st, 1943. 


Women in Sarpsvurpine.—The Ministry of 
Labour and National Service has recently issued an 
illustrated brochure which gives a comprehensive 
survey of the work now being undertaken by women 
employed in British shipyards. Apart from a few 
highly skilled operations, for which years of training 
are necessary, women can be employed wherever the 
work is within their physical strength, and even 
where a job” sometimes a to be beyond a 
woman’s strength, the pptadiea's of thought and 
ingenuity often brings it within her capacity. The 
brochure contains a section dealing with women’s 
work in the shops and sheds, and it forms a valuable 
guide to the employer who is obliged to increase 
his labour force at a time when very few men are 
available. The occupations mentioned in this 
section include work in the blacksmiths’ shop, 


smiths’ shop, pattern shop, sail loft, paint shop, 
platers’ shed, and welders’ shop, as well as in the 
electrical shop, drawing-office, stores apd yard. 
The booklet also refers to the subjects of welfare and 
training, and stresses the necessity of attention to 
human questions, which, until recent years, was not 
always to be found in industry. Attention to such 
points as nd ot facilities, provision of day 
nurseries, and uate transport does a great deal 
towards reducit teeism, and at the same time 
renders it possible for a woman to give fuller atten- 
tion to ges work. training is a valuable 
factor in getting the best out of a woman worker. 
She learns to handle her tools or machine correctly 
from the ing, and in consequence tackles a 
job with self-confidence, and is not in danger of 
spoiling parts which are difficult to replace. 


Personal and Business 


Mr. Rospert Bartow, chairman of the Metal 
Box Company, Ltd., has been appointed a director 
of Baldwins, Ltd. 


Mr. J. Exxtiot, deputy general manager of the 
Southern Railway, has been appointed to succeed 
Mr. R. Bell as Chairman of the Managing Committee 
of the Railway Research Service. 


JOHNSON AND Puituips, Ltd., inform us that 
Mr. J. Wooldridge has been appointed cable works 
manager, and that Mr. G. T. W. Whitehead has 
been appointed production engineer. 

Mr. H. 8. 8. Scorr has been appointed H.M. 
Divisional Inspector of Mines in charge of the 
Midland and Southern Division of the ~ Mines 
Inspectorate in succession to Mr. E. Rowley, who 
has retired. 

Mr. J. L. Becxerr, City Engineer of Leicester, 
has been nominated by the 1 Institution of Municipal 
and County Engineers to serve on the Ministry of 
Works Apprenticeship and Training Council for the 
Building Industry. 

Mr. Sypnsy Bryan Donxry, M. Inst. C.E., 
M.I. Mech. E., M.I.E.E., of Messrs. Kennedy and 
Donkin, London, has been elected Chairman of the 
Association of Consulting Engineers for the year 

1943-44. This is Mr. Donkin’s second term of 
office ; he was Cheiraiiie for the year 1927-28. 








Forthcoming Engagements 


Secretaries of Instituti Societies, &c., desirous of 
having notices of mestings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of British Foundrymen 

Saturday, June 26th.—Waldorf Hotel, Aldwych, W.C.2. 
Annual general meeting and luncheon. “ The 
Contribution of the Steel Founder to Marine Engi- 
neering,” 8. F. Dorey. 9.30 a.m. 


Institute of Economic Engineering 
Sunday, June 20th.—Waldorf Hotel, Aldwych, W.C. 
“Company Policy,” A. H. Huckle. 2.30 p-™m. 


Institution of Automobile Engineers 

Tuesday, July 6th.—Royal Society of Arts, John Adati 
Street, Adelphi, W.C.2. to be opened by 
C. Kimber. 6.15 p.m. 


Institution of Civil Engineers 

Saturday, June 19th.—YorksHIRE Assoc.: 
York. 11.30a.m. 

Wednesday, June 23rd.—YorxsHirE Assoc.: Hotel 
Metropole, Leeds. Annual general meeting. 
2.15 p.m. 

Institution of Mechanical Engineers 

To-day, June 18th.—ArPpiieD MECHANICS’ oar : 

Storey’s Gate, Westminster, 8.W.1. ‘‘ The Signific 

ance of Tensile and other Mechanical Test Pro- 

perties of Metals,” H. O'Neill. 5.30 p.m. 

Saturday, June 19th.—N.W. Brancu: Visit to Lyme 

“ Pits Colliery. 

Institution of Municipal and County Engineers 

Bitar June 25th.—Connaught Rooms, Great Queen 

Street, Kingsway, W.C.2. Annual general meeting 

and luncheon. 10 a.m. 


North of England Institute of Mining and Mechanical 
Engineers 


Saturday, June 19th.—Neville Hall, Newcastle-upon- 
Tyne. General meeting. 2 p.m. 
Royal Aeronautical Society 








Visit to 


Friday, June 25th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ Education 
and of Aeronautical Engineers,” Sir Roy 
Fedden. 5.30 p.m. 

Royal Meteorological Society 


ii pes June 23rd.—49, Cromwell Road, South 
Se FB Pad The Applications of Meteoro- 








sections joined together will accommodate the 
largest battleship and seven sections a heavy cruiser. 


boiler shop, caulking and testing shop, copper- 


my to Industry,” J. F. Shipley. 4.30 p.m. 
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A Seven-Day Journal 


| The Melchett Medal 
ist t the Melchett Medal,| may facilitate action. An 
hich is awarded by the | i of 

qhich & dine petoiaed Miteme cate. a 
Grumell, C.B a m. M.I. 
The Medal, it will be recalled, is the highest | in 
award in |the gift of. hee ope of aes 

1 is being: presented . Grumell 
recognition of the outstanding work tending to 
the economical use of fuel which he has done 


a long period. Dr. Grumell has, for many 
arg yond iead eteae of the coal research laboratoris 










the O.C, of any Army ( Sere 
US.A.) or R.AF, unit in the district, 
the number and capacity of vehicles 
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Ds persian itor conciteg ie tae a 
ineluding Canadian and. 


y 
and the R.A.F. have both agreed to repeat the 


Gultural tractors for road haulage and the]careful study of the conditions drid prospects 
reduction in the minimum age of tractor drivers Oe ae Atlantic services. On the technical 


is certain that ho improvement will be 


approach ; 
boa io local hina many farts of ovo, for few shipping companies can 
the seey a surplus of commercial he 
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over. a comparatively 

np, sl Pacific Steamships, 
leadership and guidance of Mr. John 
who served as chief superintendent 
Pi cmguecred of ip services for 
‘In his present position as con- 
Canadian Pacific Railway Com- 
steamship services, his work is directly 
with the planning of new ships and 
machinery. In one 
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he Imperial Chemical 0g tp rp facilities which were granted last year, it is to omacis te 
of the work carried out | be expected that there will-be / tes vehicles | of our last week’s Journal notes reference was 
by him, having been for the benefit of | from these sources. The charge to the farmer|made to the performance of the ‘‘ Empress of 












































will be based on the scale laid down by the 
Ministry of War Transport for i 
haulage. Finally, applications for 
may be-made to the Sub-District Manager of the 
Ministry of War Transport. Persons who are 
to work on farms must travel by 
rail or other public vehicle service, if such be 
available, but where there are no such facilities 


the community, pe pay vy tog emp 
pany, has resulted ‘in the design of 
many combustion appliances and, consequently, 
in the saving of large quantities of fuel. In 
addition to this work, Dr. Grumell was appointed 
Chairman of the Fuel Committee set 
up by the Mines and later carried 
on under the Ministry of Fuel and Power. The ) 

work of that Committee has undoubtedly con-|g0eds vehicles may be employed to carry 
tributed a Se persons to and from agricultural work without 
of fuel in this country, thus enabling our output | “* public service vehicle ” pérmits until the end 
of coal to meet the essential demands of both|0f November. Goods vehivles so used must, 
industrial and domestic requirements. The} however, be insured for this purpose, and the 
ical willbe presented af the Aunal Conference additional cover may be obtained for a nominal 
of the Institute of Fuel, which is to be held in| premium. Business firms who may wish to use 
October next. their lorries for this work must notify their Sub- 
: District Manager, if possible two or three days 

R il y Wag beforehand. Use will also be made of volunteer 

Ou Friday last, following a sitting 


car pools in order to carry agricultural workers, 
of over five hours between the Railway Execu- 


where this is appropriate. 
tive Committee and the full Executive of the} New Short and Harland Appointments 
three railway trade unions, it was officially 


At a board meeting of Short and Harland, 
unced that an agreement had been reached ng 

ape increase of 4s. 6d. a week for adult railway | L#4-, which took place on Monday morning last, 
salaried staffs and traffic grades, including Sir Frederick Heaton, the new chairman of 
women workers. The agreement is retro- the company, announced the appointment of 
spective to April 26th. In addition to the] Mr. Dennis E. Wisoman, én industrialist of wide 
increase of 48, 6d. a week for the adult staff, a| °*POTenC®, espoc J 2 - Pex bg 
proportionate advance for the junior staff has | T2°st!ons, 48 general manager o en 
also been agreed to. The ‘ with a seat on the board. This office he will 


share with Mr. W. P. Kemp. The following 
railway trade unions and Lord Leathers, the appointments were also made known :—Mr. 
Minister of War Transport. It will be remem- 


J.A. Pollin, assistan’ it general manager; Mr. W. 
bered that the railway unions originally claimed | BT°w™!n8; chief works manager ; and Mr, J. G. 
an advance of 10s. a week. An earlier offer, 


Grey, chief accountant. The directors of the 

hich has not - been disclosed, was|°O™Pany, we may recall, include Sir Frederick 

apd by the hear 0 of the Railway | Rebbeck, Mr. Henry Harland, Mr. W. P. Kemp, 

Executive Committee, but was found not accept- and Mr. Stone Clark. The company is, of course, 

able by the unions, It was increased during controlled by Short Brothers (Rochester and 
Friday’s negotiations and was with- 


Bedford), Ltd., whose share capital has been 
out having to resort to arbitration, More than 


taken over by the Minister of Aircraft Pro- 
400,000 railway employees are affected by the duction. On the resignation of Mr. Oswald 
new award. The claims of the railway shopmen 


Short, Sir Frederick Heaton was appointed 
for a similar advance are still under discussion, chairman of Short Brothers (Rochester and’ 
and these men number about 120,000. Includ- 


Bedford), Ltd., and of Short and Harland, Ltd, 
: Forty per cent. of the capital of Short and 
ing the new advance above referred to, the wage f 
concessions which have been granted to railway Harland is owned by Harland and Wolff, Ltd., 
workers since the outbreak of war are estimated 


the other 60 per cent. being owned by Short 
to cost about £30,000,000 per year. If the full 


Brothers. The new appointments have been 
advance of 10s. had been granted it would have made to strengthen ‘the Hoss. oF the Company: 
cost somewhere in the region of £16,750,000. 


and it is announced that Mr, Dennis Wiseman 
Road Transport for the Harvest 


will be responsible for matters affecting labour 
and wages. After the board meeting a luncheon 

On Monday, June 21st, the Ministry of Agri- 
culture announced that, in order to overcome 


took place, over which Sir Frederick Heaton 

presided. Among those present, including the 
directors of the company, were Sir Basil Brooke, 
the Prim inister of Treland, 

any Sicilia wit, SRM Sleeteline tee ee i eee ae 

effect on the gai of this year’s crops, 

which bid fair to exceed all previous records, 

arrangements have been worked out in order 


Mr. W. D. Scott, the Regional Controller of the 
that the road vehicles will be avail- 


Ministry of Aircraft Production, 

Canadian Pacific Liner Construction 
able for the use of farmers immediately the 
need arises, These also include 


In a recent statement made in Montreal, 
arrangements 
the conveyance of workers, It is suggested that 


Mr. D. C. Coleman, the president ofthe Canadian 
Pacific Railway Company, announced that he 

a farmer requiring road transport for carrying 

the harvest should in stages, and should 


had appointed a committee of senior officers to 
@ post-war programme of rehabilitation 
he fail to obtain what he requires at one stage, er aga 
then he should proceed to the next. In the 


improvement of the company’s under- 

takings, and mentioned that one of the main 
first place; he should endeavour to use to the 
full his own transport. Should that prove 


tasks will ‘be the restoration of the steamship 
fleet. In order to deal with this matter the 
insufficient, he should endeavour to obtain help| president has stationed in London an experi- 
from his neighbours. In this connection, the|enced officer, who will co-operate with the 
recent concession regarding the use of agri-| representatives of other shipping companies in a 





” but the figure quoted was that 
to the “ Duchess ’’ class of liners. A 
review of Canadian Pacific progress will 
to our readers. It may be recalled 
in the re-éngined “‘ Empress of Australia ”’ 
“pleco: age all purposes of 0-71 Jb. 
Scoteh boilers fired with oil fuel was 
obtained. -That figure was shortly followed ‘by 
one of 0-629 1b. in liners of the ‘‘ Duchess” 
clas and later by 0-603 Ib. in the Fairfield. 
built liner “ of Japan.” In the early 
months “7 ae ‘comprehensive trials were run 
with the John Brown built quadruple- “Screw 
liner “Empress. of Britain.” These trigl 


a 
i 


a 


all her ‘hotel services run. On the twelve-hour 
endurance trial a figure of 0-57 lb. of oil per 
8.H.P. forall purposes was obtained, which at 
_ | the time was a world record performance. On 
the Arran measured mile a maximum speed; of 
25-52 knots was reached, while a speed of 
22-6 knots was recorded with only the two 
igre’ tuliens Wee 


Institution of Municipal and County 
E $i ake 


To-pay, Friday, June 25th, the Institution 


In our issue of June 4th we have already referred 
to the work which has been done by the Insti- 
tution and its growth in membership arid 
influence, At conference which recently took 
at the home of the Institution in Eccleston 
erin S.W., the President, Mr. W. A. 
2 the City Engineer of Edinburgh, 
gave a summary of the work of the Institution 
and showed the advances which had taken placé 
in public health services, town development and 
amenity, and road rt. This year the 
Institution has submitted to certain Govern- 
ment Departments a memorandum on post-war 
planning, and it is now considering, jointly with 
the Institution of Civil Engineers, the holding 
of an exhibition showing the engineer’s contri- 
bution to practical national and local planning. 
In connection with the celebration a number of 
distinguished men have been invited to accept 
the Honorary membership of the Institution. 
Dr. William Temple, the Archbishop of Canter- 
bury, has been elected an honorary member in 
recognition of his leadership in the cause of 
national planning and reconstruction and in 
token of the Institution’s desire to support 
and promote the high principles which he has 
enunciated ; while others who have accepted 
@ like honour include Lord Derby, Sir Henry 
Dale (the President of the Royal Society), 
Lord Snell, Lord Macmillan, Lord Reith, Lord 
Brabazon, Lord Balfour of Burleigh, Professor 
C. E. Inglis (Past-President of the Institution of 
Civil Engineers), and Mr. A. J. Lyddon (Chief 
Engineer of the Highways Department of the 
Ministry ef War Transport). To-day, Friday, 
a luncheon will take place at the Connaught 
Rooms, and the seventieth annual general 
meeting and conference will be held and will be 
followed by a reception at the Mansion House. 
The new President of the Institution, who will 
be installed at the meeting, is Mr. L. St. G. 
Wilkinson, the Borough Engineer and Surveyor 
of Wallasey. 
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The Alaska Highway: Its Survey 


and Construction 


No. Il—(Continued from page 483, June 18th) 


j DORON AS views typical of con - 
-4 struction work on the Alaska Highway 
are shown in the accompanying illustrations, 
all representing work by contractors under 
the supervision of the U.S. Public Roads 
Administration. Grading or earthwork with 
tractors hauling huge scrapers on the cleared 
route near the Peace River is shown in Fig. 5. 
Similar work in Fig. 6 is in the same area, 
but is being handled by powerful excavators 
loading motor dump lorries which build 
adjacent embankments. In Fig. 7 two of the 
huge “ carry-all ” tractor are level- 


ling the formaticn or su on cuttings 
and embankments. Of a different character 


is Fig. 8, in which a 36in. culvert, being built 
in place, is composed of creosoted wood staves 
bound with hoops of steel rods. 

As to the survey work, it is obvious that 
survey parties locating and setting out the 
line for the road had an exceptionally hard 
task, working at low temperatures which 
reached sometimes 35 deg. below zero, and 
mainly nag a@ practically unknown 
wilderness. ps were few and unreliable, 
and even the Indian guides were found to 
have but a limited knowledge of the country. 
Camp facilities were meagre and scant; a 
rugged country of forests, rivers, and swamps 
stretched ahead ; and speed of advance was 
of prime im nee in order to get a line 
marked out for the construction forces follow- 
ing close behind. In fact, as explained 
below, the survey progress had to be expe- 
dited at one time to keep out of the way of 
these rapidly advancing forces. 

Some details of the location survey work, 
given in the following description, are con- 
densed from a paper before the 
American Society of Civil Engineers by 
Colonel Albert L. Lane, Corps of Engineers, 
U.S. Army. These notes apply more particu- 
larly to the 265-mile stretch from Fort St. 
John to Fort Nelson. The survey for this 
section traversed at first some 50 miles of 
forest and muskeg or swamp lowlands, then 
progressed along streams into rivers, valleys, 
and through mountain passes in the heart of 
the Canadian “‘ Rockies,” and finally into a 
glaciated + region ked with vast 
depressions several hundred feet deep and up 
to 5 miles in diameter. A major considera- 
tion was the selection of the most desirable 
river valleys and mountain passes for crossing 
the Rocky Mountains. The final decisions 
were determined from aerial reconnaissance, 
which necessitated numerous flights. Loca- 
tion through the first 50 miles, through low- 
lands east of the mountains, was accomplished 
principally by following a narrow strip of 
good ground, the presence of which was 
indicated by a belt of poplar growth. Low- 
altitude flights were made over this area, 
taking azimuths of the various tangents 
from the compass on the instrument panel 
and estimating distances by calculating the 
speed of the aeroplane by stopwatch. Aerial 
photographs would have served better, but 
were not available owing to lack of time, 
unfavourable weather, and the need for the 
photography aeroplane elsewhere. 

The survey party for this section arrived 
at Fort St. John early in May, 1942, when 
the deeply frozen wet ground had only 
begun to thaw, so that it formed a mucky, 
slimy surface that impeded traffic and made 
any type of ground reconnaissance exceed- 


ingly: difficult. During the winter, however, 
a possible route had been marked by a 
team party, and by the middle of May the 
US. Public Roads Administration was 
organising parties to make the preliminary 
and final location surveys for its permanent 
road, which was to follow in general the 
pioneer road as built. by the U.S. Engineers. 
A reconnaissance party combining the Army 
and civilian forces, and using trains for 
supply, was started out to establish a general 
line for the two services. It had a hand- 
clearing crew to hack a pack trail over which 
@ transit and stadia line was run as a rough 
guide for the final location. But speed was 
the critical factor, and the plotted courses 
were not received in time to be of much use 
in locating the pioneer road. As a result, 
most of the initial locating was done by 
officers and men walking many miles. and 
selecting a route where soil and drainage 
would permit the immediate building of a 
serviceable road with the equipment on hand. 
Since the heavy bulldozers for advance 
clearing through the forest did not arrive 
until later, most of the line on the first 
30 miles was cleared by hand. 

As explained. previously, it had been 
planned originally that the Army troops 
would build only a rough pioneer road, for 
the use of construction contractors under the 
Public Roads Administration in moving 
men, equipment, and supplies into position 
for the construction of a class road. But 
it soon became evident that a good 26ft. two- 
lane highway could be constructed by the 
troops without much loss of time. The need 
for such a road, practicable for motor lorries, 
was emphasised by the fact that the Army 
unit working north-west from Fort Nelson 
was isolated by the thaw and had supplies 
only for four months. It was then decided 
to construct at once a well-drained and well- 
graded lorry road instead of the originally 
proposed pioneer road. 

This decision necessitated alterations in the 
location survey. About the middle of June, 
the heavy bulldozers for clearing a path were 
received and sent forward to replace the hand- 
clearing crews. Their progress then became 
so rapid that they caught i with the recon- 
naissance party, which had been averaging 
a mile a day, while the Army forces were able 
to construct at least 3 miles'a day. This 
condition led to the adoption of aerial photo- 
graphy, a suitable on being available 
and the weather more favourable for flying. 
New problems then presented included the 
lack of reliable maps for laying out flight 
diagrams for covering desired areas. Further- 
more, in dense forest there were few visible 
landmarks on which pilots could orient them- 
selves for the prescribed courses. Conse- 
quently, there were often large gaps between 
the aerial photographic strips. These had to 
be covered by old-time field reconnaissance 
methods of plotting sketches from data 
secured by running out compass courses and 
counting strides or paces. F 

On this particular section of the work 
tentative routes were selected from numerous 
aerial reconnaissance flights, and then a 
series of photographic strips were secured to 
give as complete coverage as possible of all 
areas to be considered. Data from addi- 
tional flights, together with information from 








guides, trappers, and Indians, directed the 








decision as to the routes to be studied to 
determine the final location. Speed of both 
survey and construction being imperative, 
any route requiring heavy earthwork, exten- 
sive stream crossings, or muskeg areas had 
to be avoided. Doubtful points were further 
examined by ground reconnaissance, the 


train, or canoe. 
survey parties would then be sent into the 


dog | field to make a detailed study and probably 


a strip contour map. But in this survey the 
road location was developed by examining 
stereopairs through a good mirror stereoscope. 

. Pressure from the clearing operations 
following the survey work necessitated occa- 
sionally a resort to improvised methods of 
running in a compass line. Where fallen 
timber and thick bush made foot travel 
difficult, long sections of line were run from 
the leading bulldozer of the clearing crew. 
Thus, the machine was directed towards 
some distant landmark that was on the 
compass line and visible above the brush to 
@ man standing on the bulldozer. It was 
often necessary to climb trees on the line 
spot such a landmark, as compass bearing 
from the machine was unreliable on account 
of magnetic interference. 

When the location line ran off the photo- 
graphic maps, standard foot reconnaissance 
methods became necessary, although they 
were extremely difficult. In general, it was 
necessary to climb many trees and trudge 
many miles in an effort to determine the lay 
of the country. On numerous occasions 
members of foot survey parties were lost for 
several days. While the avoidance of places 
involving heavy and time-consuming work 
resulted in some crookedness and excessive 
gradients in the pioneer location by the 
Army, these places were. improved in the 
revision of survey by the following Public 
Roads parties. As a matter of fact, however, 
in spite of its rapid methods of reconnaissance, 
the Army pioneer road was so well located 
that the bulk of its mileage is being improved 
directly to the standards of the finished 
highway. 

Construction work carried on by seven 
engineer regiments, or about 10,000 men, of 
the U.S. Army has been described - by 
Brigadier-General C. L. Sturdevant in a 
thitd paper for the American Society of Civil 

i . For supervision and administra- 
tion, two headquarters were established, one 
at Fort St: John, in British Columbia, at the 
southern end, and the other at White Horse, 
Yukon Territory, about midway of the main 
road. The principal equipment for each 
regiment included twenty oil engine tractors 
fitted with bulldozers, twenty-four smaller 
tractors with bulldozers and also having trail 
cars on which the tractors were transported, 
three motor patrol cars, fifty to ninety motor 
dump lorries, numerous freight-carrying 
motor lorries, ten to twenty }-ton lorries, 
twelve pick-up motor lorries, two petrol 
power shovels with }-yard buckets, a motor 
lorry crane, six tractor-drawn road or blade 
graders, a portable saw mill, two pile drivers, 
water purification apparatus, and electric 
lighting plants. Each company had a radio 
receiving set mounted on. a, }-ton lorry. 

In the typical operations of a regiment 
breaking a trail through the forest, the lead 
was taken by the locating or survey party, 
which indicated the centre line by blazes or 
marks on the trees or by pieces of cloth. The 
clearing crew followed, with one of the large 
bulldozers working along the centre line and 
clearing a narrow trail. Other large bull- 
dozers widened this trail to 60ft. or 90ft. 
The trees were usually not large or deeply 
rooted, and on firm ground a gang of ten or 
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twelve bulldozers could clear 2 to 3 mailen. os Soating bridges over ene that ae not onan the sy yee sustained baeapower of 


dense forest each day, 
—— muck, and lesser 
oe gig et Ts 

to su train, tractor- 
drawn sleds, ee The men slept in 
pup tents and moved camp nearly every day. 

ollowing came a crew, consisting generally 


of a com: 
small bridges. A third following crew was 


poke ditching for drainage, laying a 
corduroy surfacing, if n » an 
doing sufficient rough earthwork to permit of 
pon pane when the weather was not too 
wet. The remainder of the regiment, two or 
three of the six companies, would be distri- 
aa ge 30 to 40 miles in the 
rear, to widen narrow places, reduce excessive 
gradients, gravel soft spots, and smooth the 
surface with the motor patrol cars, These 
oReTetjOns completed the pioneer road, 18ft. 
to 24ft. wide. Later in She seoean, Sartior 
improvements in gradients and alignment 
were SBE io. mg by both the Army and the 


¢ Roads Administration forces, and the | Th 
surfacing 


road was given a light of even 
Two light pontoon companies, each 
equip equipped with 675ft. of floating bridge 
were D sch abr out among the regi- 


working three shifts | be forded, or ferries where the available bridge 
of operators. The smaller bulldozers followed | material wag ipsyffipient. Pile tregtle bridges | Central, 


he clearing crew was generally several | to release the pontoon equi 
motor lorries, it] spirit and morale of the treops on this ‘work, 


to build waod pen andj the wilderness in the short s 


d| equipment and did the job. This statement 








any. now in operation on the New York 
Complete test data are not yet 
were constructed as soon as _— im order available, but the writer is informed that 
As to the experience tq date seems to demonstrate 
that in pac te boiler performance this is 
at least as good as for the new 4-6-4 engines, 
class “ J-3,’’ and may even be better. 

The high powers indicated would certainly 
h | appear to show very free steaming. What the 
steam flow through the cylinders is at the 
speeds and admission rates named the writer 
does not know, but if the steam rate per 
I.H.P.-hour at 72 m.p.h. and for 5260 H_P. 
does not overlook the excellent and necessary | is, say, 18 Ib.—and it would hardly be loss 
work accomplished by the civilian forces of | at practically. 50 per cent. nominal out-off— 
the Publie Roads Administration in following | then the steam per hour would be 97,000 |b., 
up the troops and improving the Army . | Representing an evaporation for cylinder foed 
These soldiers of ours worked early and late. | only of about 20 1b. per square foot of evapo. 
Neither heat nor cold nor all the challenges |rative heating surface. This is a pretty high 
of the pathless wilderness could stop them.|rate of steam flow, and clearly emphasises 
During March, the men braved bitter winds|the value and importance of large valves 
|and temperatures of 35 below zero. In July|relative to cylinder volume, though at the 
‘and August, gloved and swathed in netting | same time no doubt the type E superheater, 
against swarms of mosquitoes, flies, and other a its large steam passage area, helps. 
insects, they sweltered under . heat.| These engines are also equipped with the 
e rainy weather found them =  Selkink blast pipe and improved front 

end arrangement, to which reference will be 

made later. 

The statement Table I sets out the maxi- 
mum power characteristics of these 4-3-2 


with its continuous hard work and hard- 
ship, and little rest or recreation, General 
Sturdevant comments as follows :— 

“ The credit for pushing this road thr 
of one work- 
ing season belongs first and foremost to the 
10,000 American soldiers who took their fine 


through bottomless mud. They threw into 
their job the same spirit and the same courage 
that their comrades in arms have thrown into 
the operations in Algiers, in Morocco, and at 














ments. These pontoon detachments Pat in! Guadaleanal.’’ Tanta I —Copacity Peformance; 4-8-2 Type Logomeiiv 
“ 0. 
Maximum I.H.P.... .. tek! = see 
= = Speed at whieh obtained, mph St on adub 72 
Catpm, 
Out-off per cent.,... ... «2. .. 40-1 
“ Maxum DBR. oo Ss) 608 
a . . 
New York Central Locomotives nada ipicaig oe 
LHP. > ‘ Pe) baka te : 
By E. ©. POULTNEY Lae: per square canine. a 
bngine weight por LHR. baad on 
May last year the writer contributed an|These investi are known as the| hes "rr eke * "aly b, F 
article to THe ENcrnees describing some | ‘‘ Selkirk Tests.” Bnemne equipped Fin on BP. curve, Grabtighttont 
new locomotives built to designs prepared by 2 Typz Ex with 20in. diameter chimney and ‘7fin. by 74in. 
Mr. P. W. Kiefer, chief eer motive + $4 TxKe EGOS SOD Dig. ageing rise sMaiPeANS. fie, oom 


power and rolling stock, New York Central 
System, for main line service. These loco- 
motives embraced two distinct classes, one 
of the 4-6-4 type, specially designed for 
operating the heaviest and most important 
fast 
4-8-2 type, built for both passenger and 
freight trains, and known as “ Combination 
Passenger and Freight Locomotives.” The 
express locomotives were. constructed by the 
American Locomotive Company, and the 
4-6-2 type by this firm and by the Lima 
Locomotive Works.* Since that article 
appeared Mr. Kiefer has kindly supplied the 
writer with some particulars in the form of 
graphs showing the power developed by the 
new. 4-8-2 “ Mohawk ” type, as exemplified 
by trials made with locomotive “ No. 3016.” 
In this information, Mr. Kiefer 
suggested that it might form the basis of a 
further article, supplementary to the pre- 
ceding one, which described the principal 
constructive feature of these engines. The 
object, therefore, of the present contribution 
is to deal with the tests made with the 
4-8-2 type engine “ No. 3016,” in so far ag 
the information now available’ will permit 
and at the same time opportunity will be 
taken to give some performance particulars 
of the. new “‘ Hudson,”’ engines, class “‘ J-3,” 
while, in addition, reference will also be made 
to certain experiments carried out by the test 
department of the New York Central, the 
object of which, was to investigate the extent 
to which, improvement in capacity and effici- 
ency. of the “ Hudson,’ locomotives, classes 
“J-1” and “J-3,” could be attained by a 
redesign of the smoke-box arrangement. 





traffic, and another of the| hour. 


Dealing in the first place with the perform- 
ance of the 4-8-2 locomotives, the eurves|type locomotives, and it will be observed 
given e Figs. 1 and 2 show respectively the| that it has been possible to develop. very 
power developed im the cylinders and at. the | neatly 76 I.H,P. (69-8 to be precise) for each 
draw-bar plotted against apeed in miles per | Square foot of grate area, and that the engine 
The power capacity shown seems quite weight only is but 74 1b. per I.H.P. 
remarkable, The maximum indicated horse- 
power obtained is 5250, developed at 72 PERFORMANCE OF on Express PassENGER 
m.p.h,, equal to 350 r.p.m., corresponding to Locomotives 
a piston speed of 17508. per minute, and at} The New York Central makes a practice 
@ cut-off of 49-1 per cent, It will be noted | of carrying out a complete series of dynamo- 
that at 80 m.p.h., or practically 390 r.p.m.,| meter car tests with new locomotive types as 
the reduction in ‘eylinder power output at|delivered, These trials are made with trains 
40 per cent. cut-off is exceptionally small, and | of different weights, and are run under normal 
compares very favourably with the newest | road-operating conditions as regards average 
express engines, class “J-3,” with 79in.|speeds. In addition, capacity tests are made 
driving wheels, making at 70 m.p.h., 398}s0 that the maximum power output can be 
r.p-m., and at 80 m.p.h., 340 r.p.m., at admis-|determimed, the power developed being 
sion rates of 53 and 48 per cent. respectively. | such that it can readily be repeated at any 
The 4-8-2 engine develops a maximum of|time in normal service with the locomotive 
4250 draw-bar H.P. at 49-1 per cent. cut-off, | in good average order. Jn connection with the 
when running at 63 m.p.h., and, further, it|latter, it may be noted that all the latest 
will be observed that little variation is shown | types of locomotives operating in main line 
between the limits of 55 and 70 mph. In st ge ple ep sit now have 
respect to the eurves, showing the draw-bar | speed indicators and cut-off ion eontrol 
pull and horsepower, these are plotted after} equipment, thus. enabling speed, miles per 
correction for. head end air resistance, and|hour, and out-off to be correlated at will, 
for a level tangent track. Thus the differ-|so that maximum eylinder power can be 
ences. shown as between the power in the| obtained without any guesswork on the part 
cylinders and, that, produced at the draw-bar|of the enginemen, This is found to be a 
indicates the frictional, resistances of the| great advantage, especially when working 
engine and tender. Thingereen, of recording }up to speed-after stops or slow-downs, with 
the draw-bar horsepower and pull-speed | very heavy trains operating to tight schedules, 
curves is standard practice on the New: York ae with, a definite maximum for the 
Central. The formula employed to, determine | speed allowed, which at present is 80 m.p.h. 
head end resistange in still air is 0-002 V?x A,| Under such conditions, it. becomes necessary 
where A is the area of the front end assumed to attain a high rate of acceleration, and thus 
to have a value of 120 square feet, and, V is|reduce time logs by stops and ai slows 
the speed in miles per hour. The results of | experienced during high-speed runs. Engine 





* Tas Engivess, May 8th and 1éth, 1942. 


these tests show that engines of this clase | trials are always made over the same section 
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of of the main line, extending approximately | practical operating point of view, it will be 
rk between Albany, N.Y., and Syracuse, N.Y. | noted that the coal required per car-mile has 
ret Tho trial length is 140 miles, and runs are} been reduced as between, the engines of 1926 
at made both westbound and eastbound. .Ajand 1938 from 7:22 lb. to 6+21 lb., or 14 per 
te full description of this section of the line will|cent,, for an average speed of 59 m.p.h., a8 
is be found in Tux Excryezr, November 30th, | against 51-2, an increase of 15. per, cent, 
8, 1928. tal , __ | During this same period the engine weight 
Some of the principal results obtained with ‘required per I,H.P, at maximum output has 
ly 
he Tape I,—New York Central System ; Performance of Passenger Locamotives 
he ae 
er Maximum Power 
er Locomotive type: sik, sa uae eee gee ed See tee eee 4-6-2 4-6-4 
Pp Date ved ove mews paeriryesticspaesl oar cide arent ister tec | ote oe 1925-26 1927-31 1938 
4 Tractive effort with booster, Ib. ..._ «-- 48,750 55,100 §5,000 
88 Main engine tractive effort, Ib. 9... en 40,000 45,400 45,000 
ob Main engine draw-bar pully Ih, se (sts) eed clese veenee ore 37,000 41,300 41,500 
) Cylinder horsepower ... «+ ose 3,200 3,900 4,725 
2 (57 mph (67 mph) (76 zap h ) 
ad Draw-bar horsepower...) ss. ee. see see ted nee is bie 2,6 & 3,8 
0. (45 mph) (58 bP) (65 m.p.h.) 
Cylinder horsepower : Per aquare foot of evap. heating surface... 0-8 0-872 1- 15 
th Per square foot of grate area... ... ... 47-2 47-8 67-7 
BS Per gale of driving wheels 1,067 1,300 1,575 
% Engine weight per VFR Pa Ws ake eas ives cee aces geet jess 94 90 716 
1e Average Performance ; Division Run of 140 Miles 
r, Number of cars and weight, tons (2,000 Ib.) ... .., ... 15—1,053 18—1,244 18—1,253 
$. Working speed, m.p.h. Bde bie A saad GE) eed MELD: | vee 51-2 55 59 
e Firing rate dry coal ; Par hour, Ib, ...-» c00 ) pen cere piste tee oe 5,867 6,940 6,590 
Per square foot of grate area per hour, lb. .. 81-7 85-2 80-5 
it Water delivered to boiler per hour, Ib. ...00... 0 61. se oe 4 40,636 57,200 54,900 
e Evaporetion per Ib. of dry coal, lb, ssa -earaid | Hel 6-94 8-24 8-32 
ined efficiency boiler feed water heater and superhester, 
POE CONG, Fo. ne ove eed ase Laas ote segue late i cee et 67-8 74-6 76-3 
I Steam per I.H.P.-hour, Ib.: Cylinder feed only «.. 16+ 42 15+44 14-16 
2 ing auxiliaries aig FE 17-0 17-28 16:89 
Dry coal per I.H.P.-hour, Ib.: Cylinders any -.. sme * 2-22 1-94 1-84 
LM Including auxiliaries... ... dee 2-46 210" 2-03 
? Coal as fired per car mile, Ib... es. ee eee tes ois 7°22 7-03 6-21 
Principal Dimensions of Locomoti 
) Rated tractive effortat 85 per cent. boiler pressure ; 
Engine cylinders only, Ib.... .-. --- «+--+ 37,650 42,360 43,440 
With booster, Ib. Bax? ole See Wea “ees 47,350 53,260 55,540 
Cylinders, diameter and stroke, inches ... 25 x 28 25x 28 224x 29 
) Driving wheels, diameter, inches : 79 79 79 
Boiler steam pressure, lb. per square inch 200 225 275 
Heating surfaces, square feet : 
Tubes ow 3,695 4,203 3,827 
Fire-box eve -lebr~i-ene 257 281 360 
Evaporative, total 21. --. see eee nee ne ree tte nee 3,952 4,484 4,187 
Geaperembew si) os! ona. sue lcd ade a Tne bee ae ed 1,150 1,961 1,741 
Combimed  ... 22. cee ove 6,102 6,435 5,932 
Grate TCR... ee ee wee 67-8 81- 82-0 
’ Engine weight, Ib.: On drivers. eee eee tee ee es 185,000 190,700 201,500 
Tot 302,000 368,600 360,000 
Locomotive weight, total, tb. 576,600 661,600 674,300 














panying Table II, which also includes for 
comparison the performance of one of the 
latest of the original “ Hudsons,” class 


“J-1.E,” as built 1931 fand similar informa-| when exerting maximum power and even 


Indicated Horsepower 


- 1000 pounds 


Cylinder Tractive Effort 


Locomotive Speed (69"Drivers) M.P.H. 


20 50 60 
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10 30 


Engine Speed R.P.M. 


Tre Engineer 


Fic. 1 


tion for the last ‘ Pacifico” design, as built 
1925-26. This was the largest passenger 
class in service prior to the introduction of 
the modified “ Pacific” or 4-6-4 type, first 
placed in traffic during 1927. 

For convenience the leading dimensions 
of these three designs are included. From the 





one of the new ‘“ Hudson” type engines of | fallen from 94 lb. to only 76 lb., representing 
1938, class “‘ J-3,” are given in the accom- |a reduction of practically 20 per cent. 


Cyliader Traetive Effort 





Tue “Ssiaimk Tests” 
The high rates of evaporation necessary 
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when developing what may be termed 
maximum average powers has drawn atten- 
tion rather forcibly to the high exhaust  pres- 
sures obtaining. Thus at evaporations of 
50,000 Ib. per hour, similar to those shown 
for the 4-6—4 engines, Table IT, exhaust pres- 





sures would be about 13 1b. per square inch, 
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Above Designate Per Cent Cut-off Used to Devetop Corresponding Portion 
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while at. evaporations of 80,000lb. to 
85,000 lb., corresponding to capacity opera- 
tion, the pressure. of the exhaust steam may 
reach 24\b,.per square inch. Obviously, 
any imprevements that can be made to the 
design of the blast pipe and smoke-box 
arrangement, which will permit of the 
desired rate of evaporation being mainteined 
with a reduction in the pressure of the 
exhaust steam, will be of advantage in 
improving cylinder efficiency and horsepower 
output at given speeds and cut-offs. In the 
year 1937 a series of tests was commenced, 
the object of which was to determine to what 
extent improvement in the capacity and 
efficiency of the “ Hudson ” type locomotives 
could be effected by a redesign of the smoke- 
box a ent, and since that time these 
trials have been extended to embrace other 
locomotive types and classes. The method 
adopted in making these tests is both 
ingenious and of considerable interest. The 
tests carried out are’ known as “ Standing 
Tests,” as distinct from those made on the 
road, and, further, they differ from experi- 
ments made on a test plant where the engine 
is anchored to a dynamometer and runs on 
rollers coupled to brakes, hydraulic or other- 
wise, the purpose of which is to absorb the 
power developed at the rims of the driving 
wheels. In the case of these standing tests, 
only observations of the boiler performance, 
and more particularly that of the smoke-box, 
were desired. Trials of this kind have been 
made previously, and constitute a relatively 
simple means of determining beiler steaming 
capacity at firing rates, as dictated by the 
vacua obtained in the smoke-box at various 
rates of steam flow and exhaust pressures. 
When, however, it is desired to determine the 
best size and design of exhaust nozzle to use 
for given rates of evaporation, as distinct 
from merely finding out what a boiler can 
evaporate for any degree of smoke-box 
vacuum, no ‘fiatter how obtained, the 
problem is very different, and, moreover, 
becomes more complex. When evaporation 
tests are made by simply exhausting the 
superheated steam as ted, it: will be 
appreciated that the quality of the steam 
thus exhausted .has no similarity to that 
obtaining after expansion, in the cylinders ; 
in other words, it has a greater volume for a 
given exhaust pressure, owing to the high 
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degree of superheat carried, so that while 
the pressure may be reduced to some pre- 
determined value there would be no reduc- 
tion in temperature corresponding to the 
thermal heat drop taking place in ‘the 
cylinders when mechanical work is performed 
and transmitted to the driving wheels. 
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Under ‘such conditions, the heat value, 
enthalpy, of the steam exhausted would be 
very much greater than would be the case 
during actual road operation, and its higher 
velocity would result in the moving of a 
greater amount of air than could be accom- 
plished under normal ing conditions. 
It follows, therefore, that a larger nozzle 
area could be used with, in consequence, 
reduced exhaust pressure during such stand- 
ing tests, but the nozzle size thus determined 


from a common manifold, which, in turn, is 

supplied through a water meter and master 
control valve. These pipes, each of which is 
fitted with a valve for controlling the flow of 
water to the sprays, enter the cylinders 
through the piston-rod stuffing-boxes. This 
arrangement provides a method for regulat- 
ing the flow of the steam from the super- 
heater to the cylinders, and also the pressure 
by means of the valves in the main steam 
branch pipes, and the temperature of the 

/ 





Taste IlI.—Selkirk Tests.—Smoke-box Tests, Class “J-1” and “J-3” Locomotives, Maximum Evaporation Rate 

















Class “‘ J-1.” Class “* J-3.” 
Smoke-box arrangement Original. | Improved. | Original. | Improved. 
Coal fired: Per hour, lb. ... see eeel 12,300 14,500 14,700 14,200 
Per equare foot of grate area per ho hour, at Gent 151 178 179 173 
Water : Per hour, Ib.... * 76,800 85,500 84,500 92,000 
Per square foot evaporating heat: 
parte pan bev, Ib. “eo 17-1 19-1 20-6 21-9 
Evaporation per Ib. of coal fired. gg | 6-24 5-89 5-76 6-48 
ncaa waa oN Ib. in per equare inch a 22-3 21-4 25-3 24-5 
ire-box draught, inches of water 2-7 3-4 2-8 3-2 
Combined efficiency, | boiler aa ad superheater, per. ‘cent. dry coal, 
basis --| 56-8 52-6 53-0 56-0 











would be too large and quite unsuitable 

when supplied with steam exhausted after 

doing work in the cylinders, and, in conse- 
ce, having a lower heat value. 

In view of the foregoing, the conclusion 
reached by the test department of the New 
York Central was that a control of the 
temperature as well as pressure of the 
exhaust steam was needed if the results 
obtained on standing tests were to approxi- 
mate those obtained in road service. This 
means that some method must be found for 
reducing both the and temperature 
and the enthalpy, so that the state of the 
exhaust steam could be made to assimilate 
the thermal characteristics as observed during 
trials on the road. 


THe Test EQUIPMENT 


The method followed by the New York 
Central in carrying out experiments with 
stationary locomotive boilers by special 
means for controlling the temperatures and 

of the exhaust steam during trials 
made at the Selkirk engine terminal is as 
follows :—The engine, after being placed in 
position, is disconnected, the na being 
drawn from the cylinders, the piston valves 
are left in place, but pushed up to the back 
end of the valve chambers, so that steam may 
enter the cylinders by the back ports and 
escape through the front ports to exhaust. 
Blank covers are fitted at the hind ends of 
the steam chests. Each main steam branch 
pipe between the superheater header and the 


steam as it flows through the cylinder barrels 
is governed by the water sprays which 
desuperheat the steam, and thus reduce its 
enthalpy before it reaches the exhaust 
passages. The water thus used is, of course, 
flashed into steam, and the = uantity required 
is measured by the meter. e extra steam 
thus formed over and above that supplied 
by the boiler through the superheater, and 
which only must pass to the main exhaust 


the “ Transactions ” of the Railway Fuel and 
Travelling Engineers’ Association, 1940, to 
which Association @ paper, “ Standing Lovo. 
motive Tests,” was contributed by W. F. 
Collins, engineer of tests, New York Central, 
The type and style of blast pipe decided upon 
is of the divergent nozzle type, and it has 
been established, both by the Selkirk experi. 
ments and in operation on the road, that the 
ado — of this in conjunction with slight 

cations to the diaphragm and table 
plate, and an increased size of chimney, has 
materially improved steaming capacity, with 
a reduction in exhaust pressures. Actually, 
the blast pipe diameter used as a result of the 
Selkirk tests for the new 4-6-4 class “‘ J-3” 
“‘ Hudsons” has a least diameter of 7in,, 
diverging to 7}in. It is fitted with a basket 
bridge which splits the exhaust jet into four 
sections, and is used in conjunction with a 
chimney, 21-5in. diameter, at the throat, 
The standard front end employed a 6}in. 
cylindrical exhaust nozzle with basket bridge 
and an 18in. diameter chimney. The prin. 
cipal object aimed at when working out the 
improved front end arrangement was a reduc. 
tion in exhaust pressure, with, at the same 
time, some increase in boiler evaporative 
capacity, more particularly at the higher 
rates of firing and power output. This has 
been fully accomplished, and a few condensed 
particulars of the experimental results 
obtained at Selkirk are given in tabular form 
by the following Tables ITI, IV, and V, and 
to which a short reference will now be made. 
The results obtained at capatity operation are 





TaBLe V.—Selkirk Tests.—Class “‘J-3,” 4-6-4 Type Engine ; Analysis of Boiler Performance at Maximum and 

















Average Capacity 
Maximum evaporation.| Enthalpy. 
Steam to Boiler ie “tal Exhaust [Temp ~——+-}——- — 

Coal fired,| Water to | exhaust oo aad ressure, ture, | Steam to Heat 
per hour, | boiler and | nozzle Ib. per sq deg. Fi Fah. | Ib. per sq. | deg. Fah. } cylinders.| Exhaust.| drop. 

Ib. evaporated] hour, inch. inch. 

per hr., Ib. 

(1) 14,700] 84,500 67,500 275 730 25-3 375 1,384 1,225 159 
(2) 14,200 92,000 72,000 275 740 24-5 375 1,388 1,224 164 

Average Evaporation 
(1) 7,000 55,000 43,500 275 700 11-8 330 1,367 1,203 164 
(2) 7,000 55,000 45,000 275 680 9-2 300 1,362 1,192 170 
































Nores.—(1) Original front end and blast pipe. 


system, is bled off by way of the supple- 
mentary exhaust piping already mentioned. 
With this arrangement the problem of con- 
trolling the pressure and temperature of the 
exhaust has been successfully solved. It has 
been found possible to exhaust 100 per cent. 
of the superheated steam to the 
main exhaust system, where part is delivered 





valve chambers is fitted with a control valve 


TasLe IV.—Selkirk Tests.—Smoke-box Tests, Clase 


to the feed-water heater in the normal 


“J-1” and “J-3" Locomotives.—Average Values 











Class ‘ J-1.” Class “ J-3.” 

Smoke-box arrangement. Original. | Improved. | Original. | Improved. 
Coal fired : Per hour, Ib. . 7131 7131 7175 . aks a 

foot of ate area hour, ib. 87-5 87-5 87-5 8 
Evaporation parte sf ccel fred, Ib. “ 7-87 7°90 7-89 7-82 
Exhaust pressure, Ib. athe core 4 12-5 10-3 . 12-0 9-3 
Combi “A ge ate iler and ar (dry © coal basis), 

per ceni nh 68-5 70-0 69-4 67-8 

Commstion oficionsy (dry ool basi), per Sent Rl IR Seay pies 86-0 87-8 86-0 88-1 
Fire-box draught, inches of water... bei bes leg 1-8 2-2 1-6 1-4 

















and a pipe connection is made with the front 
exhaust passage of each cylinder. These 
two pipes join with a single pipe, which is 
fitted with a valve. The object of this 
arrangement is to permit of any pre- 
determined amount of steam exhausted 
from the cylinders being bled off before 
reaching the exhaust passage to the blast 
pipe nozzle. A series of small bore pipes are 
fitted in each cylinder, each equipped with 
spray nozzles, and supplied with cold water 





manner, and the remainder to the blast pipe 
at pressures and temperatures as observed 
during actual road operation for similar rates 


of evaporation. 
Trgst RESULTS 


In the course of the numbers of tests carried 
out, several different forms of blast pipe 
orifice were used. It is not, however, ‘the 


(2) Selkirk front end and blast pipe. 


given by Table IIT, which compares the per- 
formance for the “‘ Hudson,’’ class ‘ J-1,” 
original series, with the original front end and 
the improved arrangement, and gives the 
same information for the new ‘‘ Hudsons,” 
class ‘‘ J-3.” In the case of the former, the 
evaporation is increased from 76,800 Ib. to 
85,500 Ib., equal to 11 per cent., with a small 
reduction in exhaust pipe pressure ; similarly, 
the “ J-3 ” shows a definite improvement in 


- }evaporative capacity of the order of 9 per 


cent. for a reduction in exhaust pressure. 
There is also an increase in the boiler and 
superheater efficiency. A further comparison 
of the results obtained with these boilers is 
— in Table IV, where the results are given 
equal rates of firing per square foot of 
grate area per hour, corresponding to average 
values, such as may obtain in normal opera- 
tional service. The next statement, Table V, 
sets out again the performance as for the 
“J-3” boiler at maximum capacity and 
at a mean rate of working similar to that 
shown by the previous Table IV. In addi- 
tion to the firing and evaporation rates, the 
writer has added particulars of the steam 
conditions as regards pressures and tempera- 
tures from which the heat values in B.Th.U. 
per lb. have been added. It will be observed 
that the last table gives the weight in pounds 
of steam delivered to the blast pipe. This is 





intention, to go into this in detail. Complete 
information as to these tests will be found in 


seen to be less than that evaporated, and it 
should be explained that the difference 
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between these amounts represents the steam 
delivered to the feed-water heater. When 
improvements, such as those under notice, are 
made, the question generally asked will be, 
what difference will there be in the power 
available for hauling trains ? With the aid of 
the particulars given in Table V, regarding 
the enthalpy in the steam from the super- 
heater and in the exhaust, some estimate can 
easily be made of the probable powers avail- 
able at the cylinders, and also the efficiency 
with which the steam supplied is utilised. 
Taking the case of the “J-3” engine as 
with the original smoke-box arrangement and 
evaporating 84,5001b. of water per hour, 
this represents the gross weight of super- 
heated steam generated. The net amount 
available for the engine cylinders is the total, 
jess that required by the auxiliary equip- 
ment, which includes the stoker engine and 
the air brake compressors, &c., for which 
10 per cent..is deducted. The steam to the 
engines is therefore in this case 76,050 lb. per 
hour. Between the main steam branch pipes 
to each steam chest and the exhaust there is 
shown @ heat drop of 159 B.Th.U. per Ib. of 


steam ing through the — 
hour. Tas sins that 159 B.Th.U. is the 
energy taken from each pound of steam and 
converted into work in the cylinders. The 
thermal equivalent of 1 H.P.-hour is 2545 
B.Th.U.; therefore the cylinder horsepower 
would be 





76,050 x 157 _ 
ag ae =4736 L.H.P. 
The steam per I.H.P.-hour is 
2545 
Te =16-0 lb. 
and the thermal or cylinder conversion 
efficiency is 
159 x 100 
—j384 =11°5 per cent. 


Similar computations carried out for the other 
rates of evaporation, as listed in Table V, 
give results for the “ J-3” engine, and are 
shown in Table VI: Comparative Powers. 

Taste VI.—Comparative Powere ; Class “J-3" Engine 











Maximum. Average. 
(1) (2) ()) (2) 
Evaporation, lb. per 
hour see eee eee} 84,500 | 92,000 | 55,000 | 50,000 
Indicated ho: wer} 4,735 | 5,320 | 3,190 | 3,300 
Steam per LH P_hr.s 16-0 15-5 15-5 15-0 
Cylinder efficiency, per 
pre we is Li 11-55} 11-82] 12-0 12-48 

















In presenting this analysis of the power 
output, it is necessary to point out that in 
estimating the state of the branch pipe steam, 
no account has been taken of the pressure 
drop which takes place between the boiler 
and the engines. This is generally fairly con- 
siderable, dependent upon the rate of steam 
flow through the superheater elements and 
the steam pipes. At average powers this 
drop in pressure may be about 101b. per 
square inch, and at maximum capacity about 
double this figure. If this were taken into 
account, the enthalpy of the steam as 
supplied would naturally be slightly changed. 
However, the estimated horsepowers shown 
are a good index of the relative probable 
powers obtainable, and in this connection it 
is worth while noting that the maximum 
horsepower obtained with the class “J-3” 
locomotive during tests carried out with the 
dynamometer car was 4725 I.H.P., and before 
being equipped with the modified front end 
arrangement, which e agrees well with 
the estimate of 4735 I.H.P. Further, this 
would appear to be a proof of the accuracy 
of the method of making smoke-box tests in 
the manner described, and as evolved by the 
test department of the New York Central. 


Newcomen Society Summer 
Meeting 


For the third year in succession a summer 
meeting of the Newcomen Society was limited 
to one day’s duration, on June 17th. The 
opportunity of visiting the Kodak Museum of 
Photography and the Whitefriars Glass Works, 
both at Harrow, involving, as it did, a minimum 
of travelling, was gladly seized upon. The part 
was met at the Wealdstone works of Kodak Ltd., 
in the regretted absence of the director, Mr. D. 
McMaster, by Mr. K. N. Harris, who quickly 
divided the party, which was larger than had 
been anticipated, into groups, each of which 
was allotted to a member of the staff. The 
airgraph studio, a new departure to most of the 
party, attracted great attention. The original 
letters, numbering some 360,000 per day, are 
collected in widely separated centres abroad, 
and are there pho down on to a narrow 
film which passes through the Post Office. In 
the studio these films are enlarged eight times 
by projection on to sensitised paper, both film 
and paper travelling at 40ft. per minute. They 
are then developed and washed, more slowly, of 
course, inspected (and this is no casual ra.- 
tion), cut up, and dispatched to the G-P.O. for 
distribution in the usual manner. 

A pause at the fire station, so important where 
quantities of inflammable material are of 
necessity stored, was made, and a visit was paid 
to the power station. Soft water, process and 
high- steam, air refrigerated or con- 
ditioned by ammonia compression, and D.C. 
220-volt current are vital necessities and are 
provided on the spot; but electricity is also 
drawn from outside and elaborate precautions 
are taken to meet the case of breakdown or 
dislocation by enemy action, by standby plant 
and inte ing switches, for even a minute’s 
stoppage in work that has to go on day and 
night is inadmissible. The engineering staff is 
consequently large, and we were pleased to learn 
that an apprentice educational scheme is in 
bei 


ing. 

The visit to the Museum, under the guidance 
of Mr. L, H. Pledge, was highly appreciated. 
Established as recently as 1927 and arranged 
in its present quarters in 1929, it is hoped to 
give it in future the larger space which it merits, 
for it covers adequately early history, apparatus, 
motion pictures, colour photography, sound 
recording, radiography, &c. The Museum, 
although a private one, is open to accredited 
visitors. The time allotted to it was all too short. 

The party was entertained to luncheon most 
hospitably in the canteen. The word of 
welcome of Mr. Harris was acknowledged. by 
Mr. Lancaster Burne, Past-President. Subse- 
quently a fleeting glance at some of the exten- 
sive provisions for the welfare of the enormous 
staff was afforded—a reminder that this was 
from the outset a guiding principle in the 
activities of the founder of the company, George 
Eastman (1854-1932). By the way, the question 
is frequently asked what is the origin of the 
word Kodak ; it was a word coined by him, and 
@ brilliant one at that. 

The afternoon visit was to the Whitefriars 
Glass Works of James Powell and Sons, Ltd., 
reached by a ten minutes’ walk. These works 
were in existence as far back as 1680, if not 
earlier still, on the site of the 
monastery of the Whitefriars or Carmelite 
tmonks between Fleet Street and the River 
Thames. Their removal to the present site 
took place in 1922. 

The party was received and personally con- 
ducted through the works by Mr. F. G. Orme 
and Mr, J. A. Hogan, two of the directors, by 
whose courtesy the visit had been arranged. A 
comprehensive view of the operations was 
afforded. As was to be expected, much interest 
was taken in the records of the firm 
for inspection. In the glass house the visitors 
were impressed by the furnaces, only differing 
from those in use in the si or seven- 
teenth centuries and even earlier by the appli- 
cation of ted firing. The “gaffer,” 


regenera’ 
head of the “ chair,” with his “ servitor”” and 
other helpers, employ curious terms, indi 





us of what we owe to the imported Venetian 
and French workmen: of long ago. Flint glass 





is that chiefly made ; it is compounded of sand, 
red lead, and potash orsoda, with small quantities 
of borax and arsenic. The mixture is melted 
in fire-clay ‘‘ pots.”’ or crucibles. These require 
lengthy care in making and slow drying before 
being raised to furnace heat. Blowing the glass 
to desired shapes and moulding the articles 
while plastic with the simplest of tools is fasci- 
nating to watch. There is scarcely a craft which 
requires so much skill of body and judgment of 
eye as the blowing of these fragile shapes. The 


Y|annealing of the objects and their subsequent 


treatment were also shown. Another astonish- 
ing sight was the drawing out of tubing for 
thermometers, &c. 

The manufacture of glass of beautiful colour 
and surface, for which the firm has a deserved 
reputation, is at present in abeyance, for 
practically allthe work being done is for national 
purposes ; the existing stock of such glass, how- 
ever, is still being worked up for stained glass 
windows. Some of the work for the blitzed 
Liverpool Cathedral and for other places was 
seen. Another branch, that of the manufacture 
of tesserae for glass mosaics, in which the firm 
was @ pioneer, is laid aside till the coming of 
better days. “ Whitefriars” are the longest 
established representatives of glass making in 
this country ; long may they flourish. 

The ing was largely attended and was 
favoured by fine weather, as had so frequently 
been the case in the past. 








Tensile Properties of Metals 





Last Friday, June 18th, 1943, a meeting was 
held of the Applied Mechanics Group of the 
Institution of Mechanical Engineers. A paper 
on “The Significance of Tensile and Other 
Mechanical Test Properties of Metals ” was read 
by its author, Hugh O’Neill, M.Met., D.Sc. 
We print the author’s summary :— 

Critical consideration of the conventional 
quantities obtained from the tensile test reveals 
their limitations for design purposes, especially 
where notch-fatigue effects predominate. 
Against such notch-fatigue the importance of 
high work-hardening capacity in a metal is 

i and its relation to tensile elonga- 
tion behaviour outlined. It is suggested that 
even conventional tensile records may yield 
some rough measure of work-hardening capacity 
prior to cracking by means of quantities which 
have here been called “‘ plasticity ratio”’ and 
“ plasticity value.” 

Attention is drawn to certain refined methods 
of plotting tensile diagrams. A review of 
published results indicates a basic isation 
for plastic deformation. Ifa graph of true stress 
P against one of the several forms of true strain ¢ 
be obtained, then the basic deformation dia- 
gram is in general the same for tension, com- 
pression, torsion, and indentation. It consists 
first of a curved portion extending up to the 
point of critical plasticity which corresponds 
with the onset of ‘‘ necking ’’ in tension. The 
curve afterwards flattens out and continues 
upwards almost as a straight line. The com- 
plete diagram may be considered very approxi- 

as of the logarithmic form P=k «, 
and its gradient (or the value of m) will be high 
in materials with very high strain- i 
capacity, and low in those which have been 
cold-worked. 

Since work-hardening capacity has hitherto 
been largely determined by ball indentation 
tests, a correlation has been made between 
these and tensile tests. This has revealed some 
shortcomings of the Meyer n value for indenta- 
tion. Heat treatment and crystal grain size 
influence the plastic properties of a metal and 
the effects of both have been studied. For 


arranged|specimens of various crystal sizes there is 


similarity in form between certain tensile and 
indentation diagrams. From these an appro- 
priate ultimate true stress value may be 
obtained which is practically independent of 
crystal grain size and therefore enables com- 
parisons of materials to be made. Similarly 
there is a fundamental limiting ‘pressure of 
fluidity ” for metals which is independent of 
their initial content of cold work. Values for 
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this - pressure have been: determined. The 
pressure of fluidity obtained by iinear extra- 
polation of a Stead true-stress tensile diagram 
is lower than that determined by heavy cold- 
rolling experiments. 

The deformation and strain-hardening which 
take place up to the point of *‘ critical plasticity” 
(i.e., “necking *’ in the tensile test) appear to 
differ in internal crystallographic mechanism 
from that developing beyond this point. It is 
found that several phys ome g ope ree: 
limiting values at the “‘ 

Investigation shows that heat- ania steels 
with sorbitic microstructures may have a 
relatively low capacity for strain-hardening. 
Their employment under conditions of notch- 
fatigue is therefore not attractive. On the 
other. hand, their resistance to wear may be 
relatively good. Wear remains a complex 
problem, but examples are given where rela- 
tively good wear resistance has corresponded 
with relatively high “* plasticity values.” 





£ 3 


Shipyard Lay-out for Welded 
Construction 


In the course of a lecture to welding specialists 
and students at Stow College, Glasgow, Mr. R. B. 
Shepheard, the Superintendent of Welding 
Development (Merchant Shipbuilding) at the 
Admiralty, dealt with the lay-out of emergency 
shipyards in the United States, and the applica- 
tiens of machine welding, hand welding, and 
flame cuttimg for which these establishments 
are noted. Examples of such yards are given 

in the accompanying engravings, which show 
the lay-out of the shipbuilding berths and the 

platform, and the sub- 
assembly bay of the fabrication shops, at one 
of the shipyards of the Todd-California Ship- 
building Corporation. 

In introducing his subject Mr. 8 

inted out that the lay-out of these yards 
involved the retaining of extensive areas and 

th of space aboye the head of the berths. 

one particular case the material is routed 
by overhead cranes from the stockyards to 
straight-through bays in the fabrication shops, 
each bay being reserved for special operations. 
The fabricated material is transported to large 
covered sub-assembly spaces, which are arranged 
across the lower end of the fabrication shop bay 
and are served by 10-ton overhead cranes. The 
work of these departments includes the welding 
of such items as stiffeners to floors, girders, shaft 
tunnels and seatings, &c. 

The assembly and welding of large pre- 
constructed units, including the double-bottom 
structure, panels of the bottom shell, the side 
shell with framing, bulkheads, peak structures, 
deekhouses, &c., is effected on levelled grids 
between the sub-assembly shops and the berths, 





the lower end. Travelling cranes of 25 fo 50 
tons) capacity traverse the full length of the 
main assembly area to the foot of the berths, 
while craneways between each berth greatly 
increase the lifting capacity available for each 
ship. In addition, full use is made of the mobile 
cranes and motor haulage which is arranged to 
Tun on payed roadways throughout the yard. 

As accurate loft work and tem bie rats are 
essential to successful production, a large mould 
loft and a template store are ab and 
are arranged close to the fabrication shops. 


EquriremMent in AmERICAN SHIPYARDS 


In the emergency shipyards which have been 
designed and built in America it is noteworthy 
that exclusive use of flame cutting for the pre- 


——— 


two plates are to be butted together ang 
machine welded. The bevelling and nosing of 
plates by this method has been found to be 
satisfactory for slightly uneven plates, with 
the flame eutting machines on. @ shallow 
track laid on the surface of the plate. By fitting 
a simple “ crabbing ” device the machines arg 
mats’ to follow the line of a eurved template, 
At the berths themselves and at the assembly 
spaces the machines are adapted for hand 
operation and are used for trimming work. In 
another type of flame cutting machine two or 
three torches mounted on a floating head are 
used, a design which ensures accurate edge 
sige malueage where the surfaces are not fiat, 

some cases machines of this pattern are 
mounted on travelling gantries which span the 





paration of plate edges is made. ‘This being so, 


Sus - ASSEMBLY 


the heavier machine tools, such as shearing, 
punching, planing and cones machines, are 
not installed and the plate furnaces are 
eliminated. Plate rolls, heavy presses, and the 
conventional frame furnaces are, however, 
tetained. For purposes of welding large acety- 
lene generating plant and storage vessels for 
liquid oxygen are provided with pipes leading 
to the flame cutting machines, while in addition 
extensive facilities for the use of Unionmelt 
machine welding and manual welding through- 
out the yard are provided. 

Generally the flame cutting equipment. con- 
sists of small portable motor-driven machines. 
When equipped with two torches on one head 
these machines may be used to produce a com- 
bination of square and bevelled plate edges or 





with storage space for the completed units at 


parallel square cuts, such as are employed when 
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BUILDING BERTHs AND WELDING ASSEMBLY PLATFORM 


plate bed, and thus provide for the simultaneous 





BAY OF FABRICATION SHOPS 


‘* flame planing ”’ of the two plate edges and of 
the butt ends. Equipment for flame cutting a 
number of identical shapes, such as may be 
required for floors and brackets, &e., from a 
single template is also in common use. Flame 
cutting machines of the types referred to are 
now in production in Great Britain, and their 
use should greatly assist in providing the 
accurate set-up which is necessary with welded 
ship production. 

It is important that the welding skids should 
be so designed and constructed as to provide 
and to maintain a level surface. This is particu- 
larly necessary where complex structures are 
assembled and welded. Generally the skids 
take the form of rails or joists, which are rigidly 
supported at intervals and are raised from 3ft. 
to 4ft. above the ground. Such an a: ment 
provides useful access to the underside of the 
plates, which is not possible when plates are 
assembled and welded on the ground. It is also 
necessary to provide arrangements for dogging 
down at the boundaries of the work to be 
welded. 


Tue Lay-out or Britisn Sutrpyarps 


Dealing with the design and lay-out of 
British shipyards and the modifications which 
may be necéssary to adapt them for welded 
pers Alva oy Mr. She Ani said that each 
individual case called for special consideration 
with regard to the available, the existing 
lay-out, and the lifting facilities. The problems 
are complicated compared with the task of 
laying down American shipyards on vacant 
sites. With a view to assisting British ship- 
builders in making plans for such modification, 
the following suggestions are put forward :— 
Where possible, space should be cleared and 
made available for welded fabrication and the 
storage of assembled units adjacent to the 
building berths. With the increase in welding 
a nurnber of existing heavy machine tools 
designed for riveted work will become redundant 
and the remaining machine tools can then be 
80 as to economise space. The work 





rearranged 5 
of the blacksmiths’ shop is being increasingly 






















June 25, 1943 


THE ENGINEER 





505. 











superseded. by gas cutting, and the area which 
was formerly needed for that shop can be 
reduced. In this connection the fabrication of 
framing from’ deep sections of 
should be borne in mind, in view the 
ultimate elimination of both frame, and. plate 
furnaces, 

A veduction in the number of building berths 
provides valuable additional space and, at the 
same time, the available labour is concentrated. 
With prefabrication, travelling cranes. which 
serve both the assembly spaces and the berths 
constitute the most, tem equipment, and these 
cranes should have ample capacity for lifting 
and handling large units. In addition, mobile 
cranes, with transport running on paved road- 
ways throughout the yard, especially across the 
heads and between the berths, greatly facilitate 
the economical and speedy handling of material. 








The Incorporated Municipal 
Electrical Association 


Important changes in the constitution of the 
LM.E.A. were decided upon at two meeti 
held in London on Thursday, June 17th, both 
of which were presided. over by the President 
(Mr. F. Newey, City Electrical Engineer, 
Lincoln). 

At the first meeting, which was an extra- 
ordinary general meeting for the purpose of 
dealing with modifications of the articles of 
association, it was decided, after a little dis- 
cussion, that, whereas hitherto the Presidency 
and Vice-Presidency of the Association have 
always been held. by members, in 
future a representative of a local authority may 
hold the position every third year. 

The forty-eighth annual general meeting of 
the Association followed, and here the chief 
topic of discussion was @ h in the 
annual réport that the Council had agreed in 
principle to the appointment of a Director of 
the Association, but that no decision had yet 
been made. It was moved by Mr. A. J. Sumner 
(Chief Electrical Engineer, Norwich) that the 
appointment of a Director be deferred until six 
months after the termination of hostilities in 
Europe. He thought it would be very inoppor- 
tune to appoint such a Director now, assuming 
one to be necessary at all, because the whole 
electricity supply industry was in a state of flux 
and nobody knew what would happen after the 
war. There might probably be a Distribution 
Board and, equally probably, there would not 
be any need for an I.M.E.A. 

There was a good deal of support for Mr, 
Sumner’s point of view, but Alderman Walker 
(Manchester), saying that the Special Com- 
mittee which considered the matter had decided 
that a contract should not be given for more 
than three years, asked the meeting to consider 
the position with which the electricity supply 
industry was now faced. y important 
matters of policy would have to be dealt with, 
and the Council was of the opinion that it should 
have the advice of someone who was in touch 
with Government Departments and Ministers 
and eyery kind of Committee which might be 
set up to settle the fate of the supply industry. 
It had been suggested that the appointment 
should be left until after the war. It was 
common. knowledge, however, that all the 
political parties had the distinct intention to 
proceed with legislation to deal with the supply 
industry, and it was felt imperative that there 
should be @ man to watch over the interests of 
publicly owned and controlled electricity under- 
takings. Other industries already had such 
men, and it was known how effective their work 
had been. The comparatively small amount 
involved would be returned over and over 
again in the results obtained. 

After the President had pointed out that, 


apart from a small full-time secretariat, the} t 
aware, there had been no criticism of the con- 
duct of the electricity supply industry. In fact, 
all the evidence went to prove that very rapid 
development would take place in the immediate 
poser years. The various reports that had 


whole ofthe work of the Association was carried 
on voluntarily by engineers and members of 
local authorities, he said that times were 
changing and the Association must change with 
them, and added that the Association must 
come forward with its own scheme of public 





decision had yet been arrived at. 


most suitable man for the post. 


experien 


con in discussing 


mittee, which is now consi 


revision or amendment 
Committee consists of five engineer 


for consideration by the Association. 


now being prepared. 


retrospective. 


remunerative. 


development prior to the war. 
London Housing Act had become obsolete. 


repairs value. 
look into the question of the complete destruc- 


was under consideration by the Joint Com- 


mittee, and said that protective clauses to meet 
certain casés would have to be sought in the 
Town Planning or Reconstruction Bill, which 
would come before Parliament presumably 
before the end of the war. 


Tue PrEesmpENt’s ADDRESS 
Mr. F, Newey was re-elected President of the 


Association for the coming year, and Mr. W, P. 
Lilwall (Electrical Engineer and Manager, 
Fleetwood) was re-elected Vice-President. 
The President, expressing his appreciation of | of 
his re-election, made some outspoken remarks on 
the recent suggestions for greater co-operation 
between the electricity and gas industries in the 
future. He said that this pronouncement by 
the Minister of Fuel and Power had caused no 
little concern in many di 
tricity supply authorities should be alarmed at 


directions. Why elec- 


his statement was not clear. So far as he was 


issued on post-war development stressed 





ownership. Something must be done, otherwise 





the need for an adequate supply of electricity, 











































After Mr. Sumner’s proposal had beenjelectricity supply industry to fear ? 
defeated, the meeting agreed to the proposal} past twenty years the public had made their 
of the Council to. appoint a Director after the i 
necessary inquiries had been made to obtain the 


Another subject arising out of the Council’s 
report which created criticism and discussion 
was the post-war reconstruction of the elee- 
tricity supply industry. Difficulty has been 

i in securing the co-operation of the 
this matter, and 
eventually the LM.E.A. formed its own Com- 
ing the scheme put 
forward in 1939 with the promise that any 
agreed upon by the 
Council will be submitted to the Association 
before any definite action is taken. This Special 


representa- 
tives and five local authority representatives, 
and it will proceed to prepare a definite policy 
The 
Council was criticised for its inaction in this 
matter, but the President explained the reasons 
m5! for the delay and emphasised that a scheme was 


The question of war damage compensation 
gave rise to some critical comments. The 
Council, in its report, said there was nothing 
definite to speak of, but that an assurance had 
‘been given that the provisions of the promised 
Bill relating to public utilities would be 


The point was made in the discussion that 
many devastated areas would not be rebuilt} 
as they were originally, and this would render 
redundant considerable quantities of mains as 
well as sub-stations. A large amount of capital 
would have to be spent to supply the replanned 
area, and it was contended that compensation 
should be paid for the capital rendered non- 
Another complaiat came from 
the London area, where, it seems, that under the 
London Housing Act of 1936, there: can be no 
claims for compensation for bomb damage to 
mains, &¢., if the area was scheduled for re- 
It was unged 
that under the changed circumstances the 


Mr. J. W. J. Townley (Chief Electrical Engi- 
neer, West Ham), who has had this matter in 
hand, said that the proposed Public Utilities 
(War Damage) Bill provided for a repairs pay- 
ment for damaged plant or equipment or 
property and a value payment for destroyed 
assets. In the case of cables upon which there 
were no book debts, he said he doubted whether 
any bomb damage completely destroyed the 
cable or feeder, and therefore there should be a 
The Treasury had promised to 


tion of plant. He added that the whole matter 








the local authorities would have no undertakings particularly in the rural areas, with the same 
to bother about in a few years’ time. Every 
effort was being made to get the best men for ; 
the job; but, as he had already said, no|the consumer must be allowed to choose elec- 


facilities as, those enjoyed by people in the uzban 
areas, They had been told by tho Minister that 


tricity or gas. If that were true, what had the 
During the 


choice and the demningmnens of the 
electricity supply industry was the answer. The 
great convenience of electricity made it a 
necessity in every home end a supply would be 
essential in all new houses built in connection 
with the post-war schemes. The electrical 
requirements of domestic consumers would be 
greatly increased as a result of wartime develop- 
ment; therefore any co-operation with gas 
must be found in other directions. Everybody 
agreed that the nation’s coal must be preserved, 
and here electricity was making a substantial 
contribution to the full utilisation of water 
power. It was i 


ing stations was incapable of use in any other 
way. Indeed, that inferior coal must be removed 
from the pite to enable the better coal to be 
taken out. Coal consumption in the electricity 
supply industry had been reduced from 3} Ib. 
to 14 Ib. per unit. Had any other industry such 
savings to its credit ? 

In these circumstances, how was co-operation 
possible ? The answer surely was with the gas 
industry, which must provide the electrical 
industry with heat units at the right priee. The 
gas industry must encourage researeh into the 
“ee gga of an efficient and reliable gas 
turbine or other means of generating power. 
The electricity supply industry sae have 
economic prime movers; they onl 
mechanical energy at no greater “ ‘all-in 
than that shown by a modern steam turbi 
renee a it —- to the gas i 
supply the power at the right price with t! 
degree of reliability and idihblictthee 
the present plant. 

Tt had been stated that the electricity 
industry was.a young industry. The I. 
had been in existence some forty-eight years; it 
was not quite an infant, and the development of 
the electricity supply industry had stimulated 
progress in many. directions. 
£1,000,000 a year was being spent by the 
industry on research and development. Oonfid- 
ence and competition were essential if efficiency 
and progress were to be maintained. The 
enormous expenditure by electricity 
authorities on development of all kinds 
brought a great reward to the nation in the more 
efficient utilisation of natural resources by many 
other industries, in addition to electricity 
Gas undertakers were large users of 


eost 
and 






become large users of gas if that became the 
most economical way im which to produce 
electricity. 

Electricity had proved its reliability under 
the stress of war and was most vital to the war 
effort, Electricity would be equally vital to 
post-war reconstruction.. The irresistible march 

progress would contin moust 
be prepared for the demands which would be 
made for their service. 








regardless of the and 
downs in speed and number of the engi 
The number of ger driven is said to exceed 


and Whitney, Ford, Buick, Chrysler. 
American motor plant is generating several million 
kilowatt-hours pares more than half the power 
needed to run the plant at capacity. 
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increase the number of subscribers. 
New subscriptions can in future only be 
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The fact that made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
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POST-WAR AVIATION 


Post-wak aviation was the subject of 
the 1943 Wilbur Wright Lecture, given 
by Mr. Edward Warner, at the Royal 
Aeronautical Society some days ago. In that 
long series of lectures, few have ranked in 
interest with it; 1943 will be looked on as 
a vintage year. As Vice-Chairman of the 
Civil Aeronautics Board of the United States, 
Mr. Warner speaks with authority and has, 
moreover, access to the detailed records of 
some of the largest civil aviation organisa- 
tions in the world. From the point of view 
of the travelling public, perhaps the most 
striking of the curves he showed was that 
illustrating the great drop in the number of 
fatal accidents to passengers during the last 


regarding | cost. of flying 3000 miles would be about 


fifteen years. In 1929 it was thirty per 100 
million passenger miles flown, and in the 
twelve months just ended it had sunk to two. 
This striking improvement is due in large 
part to the growing use of multi-engined 
aircraft. If, for instance, the failure of the 
engine in a single-engined aircraft were 
likely to cause a forced landing every 10,000 
miles, then with two engines instead of one, 
and the craft able to fly on one, there is not 
likely to be a forced landing in less than 
100 million miles ; such is the rarity of the 
“double event.” The one exception would 
arise in the rare cases when both engines were 
affected simultaneously by a single cause, 
such as running entirely out of fuel or the 
bursting of one airscrew chancing to damage 
the other, events which, of course, very 
seldom happen. The reduction in the fatality 
rate of no less than 97 per cent. must cause 
the public attitude to air travel to be much 
more favourable than it used to be, and the 
extent of future use will depend chiefly on 
the cost charged and the comfort and con- 
venience of the service. Reasonable safety 
will be assumed. 

No air route can be more important than 
that across the Atlantic ; the present service 
being a war growth, costs hardly enter, but 
Mr. Warner gave a detailed analysis of costs 
of running the famous “ DC3” aircraft on 
major air lines within the United States 
during the spring of last year. This craft is 
approved under American regulations for a 
maximum take-off load of 25,000lb. and 
carries accommodation for twenty-one 
passengers, which number, together with 
500 Ib. to 1000 Tb. of mail, can be carried 
over a distance of 500 miles at a cruising 
speed of some 180 m.p.h. This is equivalent 
to a pay load of about 3 tons. If it had 
to fly 3000 miles instead of 500, it would 
need nearly 3 tons of additional fuel, and 
its pay load would almost vanish. Hence, 
without some overload capacity it could not, 
on these figures, undertake a transatlantic 
service, though with a 10 per cent. overload 
it would be able to carry ten or a dozen 
passengers. As a result of the analysis above 
mentioned, Mr. Warner gave the inclusive 
cost per mile run as 68c. (or about 3s. 5d.). 
If one assumes that the cost per mile on this 
longer stage would be much the same, the 


‘Advices | £500; so that if there were ten or twelve 
passengers they would need to pay about 
£50 a head. The larger aeroplanes taking 
100 passengers, which are more likely to be 
used, would have less proportionate aircraft 
staffing costs (some 12 per cent. of the 
total) and a lower transatlantic rate than 
£50 might be possible. But even that 
rate would be a competitive one with 
surface , especially as the whole 
of the flying could be done in a single 
night journey. If mails were carried the 
finance should be easier, since when air mail 
rates are charged to the public they are much 
above passenger rates. It is not suggested 
that such figures would apply to a strato- 
sphere flight at almost double the speed in a 
pressure-cabin aircraft, but there is little 
doubt that those whose time is so valuable as 
to call for such journeys would be willing to 
pay much higher rates. The normal services 
would no doubt be run at the most econo- 


depending on size. Although Mr. Warner 
does not himself hazard any prediction of 
North Atlantic fares by air, he does forecast 
@ probable post-war average of as many as 
600 passengers a day in each direction. 
Rates for ordinary cargo, however, cannot be 
expected to compete with land transport 
figures and still less with carriage by sva, 
but if a rate of 10d. per ton-mile proves to 
be attainable, some special goods will no 
doubt be sent by this rapid route. 

Apart from the long stages essential for 
crossing the Atlantic, and for some stages 
in the Pacific, there will in general be little 
need to plan for distances of over 500 to 1000 
miles. Longer stages mean higher fuel costs 
per passenger mile, as there are fewer 
passengers ; it is useful to remember that 
10. per cent. of the total load represented by 
the weight of fuel is needed to take the air. 
craft 1000 miles and 30 per cent. for a 3000- 
mile journey. Actually, the distances go up 
slightly faster than the fuel weight, since the 
load of the aircraft is less in the later stages 
of a long journey. We are grateful to Mr. 
Warner for his timely help in clearing our 
ideas of this much-debated subject; the 
more steadily our objectives are held before 
us the wiser will be our plans for attaining 
them. 


Sheet and Wire Gauge Reform 


THE use of gauge numbers to indicate the 
thickness of metal sheets and tube walls, the 
diameter of wires and small drills, and other 
purposes is a convenient custom. Its prac- 
tical value has, however, been seriously 
reduced by the confusing multiplicity of 
systems which have been introduced, and by 
the arbitrary manner in which some of them 
have been compiled. Consistency has not 
been shown even in the trend of the numbers 
in relation to the trend of the sizes which 
they represent. Thus, while the majority of 
the systems—somewhat perversely—asso- 
ciate higher gauge numbers with smaller sizes, 
the Paris gauge, the English zinc gauge, the 
Whitworth gauge, and the Birmingham 
gauge for gold and silver wire use increasing 
numbers to indicate increasing sizes. Failing 
to agree in this initial respect some of the 
existing systems exhibit at points an approach 
to agreement which is almost equally irritat- 
ing. For example, on the Imperial Standard 
wire gauge (S.W.G.) the number 16 repre- 
sents 0-064in., on the Birmingham gauge 
for iron and steel sheets (B.G.) it stands for 
0-0625in., and on the Birmingham wire 
gauge (B.W.G.) it is equivalent to 0-065in. 
In the United States similar small differences 
are to be found between existing gauge 
systems, such as the Brown and Sharpe wire 
gauge, the Washburn and Moen wire gauge, 
and the U.S. standard plate gauge. The 
possibilities of confusion are so great that 
some engineers and manufacturers are now 
abandoning the use of gauge numbers and 
employing instead the actual sizes which they 
represent. Others are increasingly resorting 
to the practice of specifying the thickness of 
sheets indirectly in terms of their weight per 
square foot dr the diameter of wire in terms 
of its weight per mile. 

The time is clearly right for making an 


effort to introduce some degree of order into 








would lie between 220 and 250 m.p.h., 


mical speed, which under present conditions| this mass of confusion. It is anomalous that 
there should be one gauge system for soft 
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iron wire and another, entirely different, for 
steel wire, one for steel sheets, and another 
for zinc sheets. It is fundamentally unreason- 
able that one series of dimensions should be 
selected as standard thicknesses for thin 
plates and sheets and another series for the 
standard diameters of wire. It is undesirable 
that a multiplicity of gauge systems, origin- 

ated in most cases by individual firms or local 
groups of manufacturers, primarily to suit 
their own needs and convenience, should in 
this era of standardisation be allowed to con- 
tinue in existence side by side. It is unfor- 
tunate that two great manufacturing nations, 
such as this country and the United States, 
using the same units of linear measurement 
should employ different and incommensurable 
gauge systems. Is it possible to secure a 
unification of practice in this subject at this 
date? The British Standards Institution 
believes that it is, and has within the past 
fortnight published a memorandum designed 
to promote that end. It sees a basis for 
securing uniform practice in the “ preferred 
number ” system, which has been advocated 
for some years by the American Standards 
Association. Elsewhere in this issue we 
publish a brief description of the preferred 
number system. While it is merely another 
series of standard thicknesses or diameters, 
the fact that the figures included in it are 
very closely the same as, but not quite 
identical with, those of existing gauge 
systems, should, by avoiding local and 
national jealousies, promote rather than 
hinder its adoption. In addition, the 

matical basis on which the preferred numbers 
are selected is such as to give them consider- 
able practical advantages. The numbers are 
in geometrical progression. In that fact 
there is no special virtue or novelty, as may 
be seen by studyng the relationship of the 
numbers composing the Birmingham (B.G.) 
and Brown and Sharpe systems. The interest 
and much of the practical value of the pre- 
ferred numbers lies in ‘the fact that the 
common multiplier adopted for the geo- 
metrical progression is a root of 10, the fifth, 
tenth, twentieth, or fortieth root giving rise 
respectively to the so-called 5, 10, 20, or 40- 
series of preferred numbers. The 20-series 
yields sizes closely, but not quite fully, 
identical with the Imperial wire and Birming- 

ham plate gauges, and a little less fully 
identical with the American gauges. For 
wire drawing the 20-series may be too coarse. 
In that event the 40-series can be adopted. 
That series contains all the numbers of the 
20-series with the addition of an inter- 
mediate value between each pair. 

Among the practical’ advantages of the 
preferred number system is the fact that all 
the numbers can be read off a slide rule 
having the usual logarithm scale on the 
underside of the slide. The adoption of the 
system would therefore relieve draughtsmen 
and others of the necessity of consulting 
reference tables, as they are at present 
required to do. Another important feature 
is the fact that the system for the first time 
provides a series of small dimensions to which 
all users of gauge numbers, from the drawers 
of fine gold and silver wires to the rollers of 
sheets up to one-quarter of an inch thick, 
from the makers of needles to the manufac- 
turers of boiler tubes, may adhere. If 
certain producers require a coarsely spaced 
gauge series, they may adopt the figures of 


the 5-series. Where smaller steps are 
required, the 40 or higher series may be used. 
The difficulty of nomenclature remains 
unsettled. Much, we feel, will depend upon 
a wise choice. Confusion almost as bad as 
that which now prevails would arise if the 


were chosen without reference to the dimen- 
sions which they represent, as in the gauge 
systems in use to-day. The B.8.I. memo- 
randum suggests that the nomenclature of 
the disused Whitworth gauge should be 
adopted, namely, the designation of any 
dimension in the series by a number equal 
to one thousand times the dimension. This 
practice might lead to the use of large gauge 
numbers—such, for example, as No, 224 for 
what we now call No. 5 8.W.G. It might 
even lead to the use at times of fractional 
gauge numbers—such as 63-1, the exact pre- 
ferred number value which would correspond 
with what we at present call No. 16 B.G. It 
would, however, not only make the code 
numbers ascend with ascending values of 
the dimensions they represent, but would 
possess the very great practical benefit 
of providing a self-indicating system of 
nomenclature. 








Science and the State 





“he a letter signed by Sir Robert H. Pickard, 
Chairman of the Joint Council of Professional 
Scientists, Dr. Alexander Findlay, President of 
the Royal Institute of Chena, and Sir W. L. 
Bragg, President of the Institute of Physics, 
which we have received from the Joint Council 
of Professional Scientists, the place of the 
scientist in the community is discussed. Many 
responsible scientists, it says, view with concern 
the exaggerations which are often made 
individuals or organisations, professing to 
for science, when speaking of the part played 
by scientific research, and the place of the 
scientist in the community. The letter L enain 
out that while we may hope that the im 
ment in our material comforts, which hes 
marked the past fifty years, may be continued 
by further applications of the scientific method, 
the fruits of research sometimes ripen slowly 
and our material resources during the post-war | as 
period cannot be vastly greater than those we 
now possess. Because of the time lag in the 
application of research, it is important that 
immediate preparation be made for recon- 
struction. The claim, the letter states, that the 
scientist as scientist is entitled to some position 
of exceptional authority in deciding the policies 
of Governments is one which cannot and should 
not be made in a democratic community. Social 
problems are too complex to be solved by any 
one type of mind. The man of science can give | R 
valuable assistance in solving problems facing 
a society by searching out the facts, and on 
the basis of the facts suggesting remedies. 
When his advice has been given, however, his 
duty as a scientist is at an end. No social 
problem can be solved solely by the methods of 
science, as not only material but other values 
are involved, and it is for the community, of 
which the scientist is a member, to weigh the 
different factors and make a decision. A 
scientific and soulless technocracy would, the 
letter concludes, be the worst form of despotism. 
Writing to The Times in support of this letter, 
Sir Lynden Macassey deals with the question 
of industrial research as applied to the post-war 
period and the recovery of export markets. He 
points out divergent official policies. On the] pocan, 
one hand, he says, the Export Council of the 
Board of Trade and the Department of Scientific 
and Industrial Research insist on the importance 
of industrial research, as exemplified by the 
recent establishment of the British Internal 





Combustion Research Association. On the 


same dimensions were designated by different | 
numbers in different trades, or if the numbers} 


other hand, the nation is not allowed by the 
Board of Inland Revenue and the Treasury to 
pay what is required for research. Sir Lynden 
emphasises the anomalous position thus created 


and says that if research is to make its national 
contribution, it is.time for Parliament to assert 
itself... 

=— 


Sixty Years Ago 


Sm Epwarp Sasine 


On June 26th, 1883, the death oceurred of 
General Sir Edward Sabine, R.A., a former 
President of the Royal Society. During his 
long life he intermingled military duties with 
scientific pursuits in a remarkable mamner. He 
was born at Dublin in October, 1788, and, as 
the youngest son of a large family, was destined 
for the Army. After being educated at Marlow 
and Woolwich, he received his first commission 
in 1803. He served in the American War of 
1813-16 and took part in the bitter fighting of 





‘the 1814 campaign in the Niagara peninsula. 


Subsequently he was appointed astronomer to 
Sir John Ross’s expedition of 1818 in search 
of the North-West Passage, a Pe sue 
capacity he Sir Edward P 

expedition of 1819-20. During 1821-22 , 


sailed in H.M.S. “ Pheasant” to carry out 
pendulum experiments near the equator for the 
of determining the figure of the earth. 


1823 he proceeded in H.M.S. ‘‘ Griper ” to 
for the same purpose. In 1825 he 
joined Sir John Herschel in a joint French and 


pendulum and of the earth’s magnetic force at 
the same two stations. In the same year he 


devoted himself to scientific investigations, but 
he was still a soldier, and in 1830, m conse- 
quence of the disturbed state of Ireland, he 
was required to rejoin his company of artillery 
in that Returning to England round 
about 1837, he once again resumed his scientific 
interests and gave much of his attention to 
magnetic surveys. In 1839 he was appointed te 
make observations in connection with a study 
undertaken by the Admiralty. of magnetic 
variation over the surface of the globe. During 
the same year he was elected General Secretary 
of the British Association. In 1850 he was 
appointed Vice-President and Treasurer of the 
Royal Society, and from 1861 to 1871 he served 

as its President. He died at the age of ninety- 
four, leaving no issue. 
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War Emergency. Oil Pipe Line in America 


ve Suvevery Gaweesorent) 


HE construction of a large oil pipe line to 

extend from Texas to the Atlantic coast was 
first proposed by Secretary of the Interior, 
Harold L. Ickes, on July 20th, 1940, long before 
the United States entered the war. After the 
attack on Pearl Harbour, the construction of 
the line was seen to be absolutely necessary. 
Plans were therefore immediately formulated 
for the laying down of a line to carry crude and 








TRENCHER IN OPERATION 


fuel oils, and later for a second line for the 
transmission of petroleum products. 

The first 531 miles of the “‘ Big Inch,” as 
the line has been called, is now in its trench 
stretching from Longview, Texas, to Norris 
City, Dlinois. It spans four State boundaries, 
nine rivers, swamp, rubble forest, and field. 
Accompanying illustrations show stages in its 
construction. 


length weighs approximately 37841b. The 
joints are welded. Seven contractors were given 
the task of laying the pipe line, and their first 
move was to assemble sufficient heavy equip- 
ment to handle the pipe. It was impossible, 
however, to plan everything in advance and 
changes in equipment had to be made from 
time to time to meet the exigencies of the 
problem. Lorries and tractor equipment had 
to be redesigned. Larger ditching wheels had 
to be fitted to regular ditching machines, with 
all the attendant problems of power and main- 
tenance. 

Bigger bending shoes than any previously 
required for pipe-line construction were built 
in the field and so rigged that one alee janice 
with special winching equipment make 
a 5-deg. Gas bend in ices dese gue Cold 
bends were made with three tractors—two 
bucking the Pip ends and one 
bow—where ro 


other industries as the, war 
contractors were compelled to 
lighter tractors perform work under 
for which they had never been 
Cleaning machines also had to be rebuilt to 
conform to the 24in. size 


work they had never before carried out. They 
had, of course, worked on big-diameter pipe 


against such rigid working requirements as 
were necessary on the oil pipe. 

There were also arguments for and against 
the investment required to coat and wrap this 
first section of the line, and it was finally agreed 
to apply protective covering throughout as & 
substantial safeguard to the capital investment 
in the underground structure of the line. A 
cover of coal tar materials and a blanket of felt 
or asbestos paper protects the pipe line through- 
out the 6531-mile Texas and Illinois section. 
Standard coal tar materials are used. The first 
operation is to remove oil, grease, dirt, and mill 
scale from the pipe after welding, and to apply 
the priming coat. Cleaning and priming is 
done by elevating the welded pipe with tractors 


for gas lines, but few had actually been up| 


vide clearance for the cleaning and priming 
machines. The pipe is cleaned by cutters and 
wire brushes fixed with a rotating head, and at 
the same time primed by means of rugs attached 
to a revolving head at the rear of these machines. 
This primer is composed of coal tar pitch com- 
bined with solvents, and is applied at atmo- 
spheric temperature. The deposit forms 
the bonding agency between the steel and the 
enamel coating which is applied after the primer 
is dry. After cleaning and priming, the coal 
tar enamel is applied to a thickness of */,,in: 
by coating and wrapping machines, which 








WELDING ON LENGTH OF PIPE 


apply the enamel to the pipe and at the same 
time wrap the felt or asbestos paper, which 
sérves to shield the enamel from soil stress and 
mechanical distortion. Coated pipe is handled 
with wide slings and lowered to padded skids. 
All areas bearing on skids receive an additional 
coating of enamel and felt before the pipe is 
lowered. River crossing protection at the 
eight principal streams consists of cleaning and 
, then manual application of three coats 
of enamel and two plies of felt applied while 
the individual pipe sections are revolved on 
rolling jigs. The completed coating is approxi- 
matély fin. thick, and permits push pulling of 








The pipe is 24in. diameter and every 40ft. 





equipped with side booms and cradles to pro- 





PIPE READY FOR CLEANING AND GOATING 








ELECTRICAL DETECTOR FOR FAULTS IN COATING 


the pipe across the rivers without injury te 
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protection. Application of the coating materials 
on each of the eight main line spreads was 
under the direction of a service man employed 
by the supplier. 

There was also an electrical detector for 
spotting invisible punctures in the coating, and 
any such defects, together with any abrasions, 
were hand coated before the pipe was lowered. 
Experienced observers believe that the line is 
receiving sufficient protection against soil acids 
and alkalis, which, in combination with electro- 
lysis, might result in corrosion requiring costly 








MANIPULATING 


repairs and reduction of capacity deliveries of 
oil to the East. 

The ends of each joint of pipe are bevelled 
at the mill and are practically ready for the 
welder’s torch. Only hand scraping of the 
bevelled surfaces and an interior swabbing of 
the joints is ired before they are lined up. 

On the first section from Texas to Illinois, 
531 miles, the preliminary, lay-out indicated 
that nine booster pumping stations would be 
required. From the practical standpoint, how- 
ever, it was found necessary to change some 
station sites, to avoid rivers, swamps, and other 
inaccessible places, with the result that a tenth 
station was built. Nine of the stations are each 
equipped with three single-stage centrifugal 
pumps, each pump driven by a 1500 HLP., 
1800 r.p.m., 2300-volt, constant-speed, squirrel- 
cage induction motor. Because of limited 
power supply, station No. 9 has been split up 
into two stations, tentatively called stations 
94 and 9s, each supplied by different power 
companies. Station 9a has one 1500 H.P. 
motor driving a centrifugal pump, while 9B has 
two pumps and motors. All told, then, there 
are a total of twelve stations, including the 
present terminus at Norris City. 

The first two pumping stations are in Texas, 
and power is supplied to them at 66,000 volts. 
The next four stations are on the lines of the 
Arkansas Power and Light Corporation, with 
power supplied at 110,000 volts. Two more 
stations in Arkansas are supplied at 110,000 
volts by the Arkansas-Missouri Power Com- 
pany. The station in Missouri, with one motor 
on the lines of the Missouri Utilities Company, 
receives power at 33,000 volts. All the remain- 
ing stations are in Illinois and obtain power at 
66,000 volts. High-voltage line extensions 
necessary to reach the pumping stations vary 
in length from a minimum of one-tenth of a mile 
to a maximum ‘of 48-1 miles, and amount to 
a total of nearly 113 miles for all twelve stations. 
These feeders are all-steel wire circuits, to con- 
serve copper, and each is connected to the 
power company’s transmission line through dis- 
connecting switches of the horn-gap type. 

A three-phase power transformer, installed 
out of doors, is provided at each pumping 
station to step the voltage down to 2300 or 
2400 volts for the main motors. Stations with 








PIPE ON TO SUPPORT BLOCKS 





three motors, and also the present temporary 
terminus at Norris City, where three 1500 H.P. 
motors will later be installed, each have a 
transformer rated at 3750 kVA. 

These transformers are designed to accom- 
modate the future addition of fans for forced 
oil cooling to increase the capacity, and with 
full-capacity high-voltage taps selected to meet 
the requirements of the power companies. 

Station 94 with one motor and 9B with two 
motors are equipped with 150-kVA transformers 
respectively, similar in design to the 3750-kVA 


units, except that provision for fans was not 
made on the 1500-kVA unit. The outdoor 
switching arrangements at the various pumping 
stations differ to some degree, in accordance 
with the requirements of the power companies 
involved. At nearly all the stations there are 
outdoor power circuit breakers, but the 
high-voltage incoming circuit is equipped with 
fused disconnecting switches. Both high and 
low-voltage sides of the circuit are protected 
by outdoor lightning arresters. Power delivered 
to each station is measured by outdoor metering 





transformer bank, sited outdoors and consisting 
of one 25-kVA, 2300-115/230-volt, and two 
15-kVA, 2300-230-volt, single-phase trans. 
formers. This bank supplies 10-kVA, 115 volts, 
single phase for lighting and for three 1 H.P, 
exhaust fans for station ventilation, and also 
three-phase power for a 20 H.P. sump pump 
motor. 
Indoors each booster station is equipped with 

metal-clad switchgear consisting of one incom. 
ing line unit and a starting unit for each of tie 








COATED PIPE 


1500 H.P. motors, all built and wired at the 
factory as a complete assembly ready for opera. 
tion after incoming lines and motor leads are 
connected. Electrically operated 2300-volt oil 
circuit breakers are provided for all power 
switching, and all main breakers have an 
interrupting capacity of 100,000 kVA. The 
breakers are suitably interlocked for successive 
starting of motors. 


Tue Morors 


The 1500 H.P. motors which drive the pum, : 
are unusual, not only in being the largest so far 
built for the service, but also because of their 
special design for discharge of ventilating air 





equipment. At each station there is an auxiliary 


from the top of the motor, They are of open 








APPLYING ENAMEL AND WRAPPING ASBESTOS PAPER 
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self-ventilated construction and are installed 
in a motor and control room, which is sealed 
from the pump room by a fire wall to exclude 
any hazardous gases which“might be present. 


‘The shaft of each motor extends through a 


sealed opening in the wall and is coupled 
diréctly to the pump on the opposite side. The 
thirty 1600 H.P. motors for the portion of the 
line from Texas to Illinois are standardised as 
regards mounting dimensions so that they are 
interchangeable. Each motor is mounted on 
similarly standardised sole plates, there being 
no common base for motor and pump because 
of the interposition of the fire wall. 

Pressure switches are provided at each 
station to function on abnormally low or high 
pressures. When the station inlet pressure 
drops to 121b. pressure switches operate an 
alarm system. If inlet pressure drops to 5 Ib., 





station, 16 miles north, a a branch Pipe 
line. There are two pumps for this 

the Norris City station, each driven by a 350 
H.P., 3600 r.p.m., 2300-volt, squirrel-cage, 
open-type, induction motor. 

All the rest of the oil carried by the 24in. 
pipe line is delivered to tank cars through load- 
ing racks at Norris City—a temporary arrange 
ment until the remainder of this pipe hina end cast 
to the Atlantic coast is completed. 

Having covered 531 miles, the remaining 
857-mile portion will call for fifteen more 
pumping stations. Fourteen of er gap will have 
three 1500 H.P. motors installed, and three 
additional motors will be situated in the present 
terminal station at Norris City. “There, ‘oil 
will be delivered to 80,000-barrel tanks, holding 
approximately four days’ supply. From these 
tanks the oil will be pumped into the eastern 





BACKFILLING 


the main 1500 H.P. motors are shut down 
successively at two-minute intervals by means 
of timing relays. If the pressure recovers 
before all motors stop, this operation is auto- 
matically arrested, but motors already shut 
down must be restarted by the operator. Like- 
wise, switches operating on station discharge 
pressure shut down all 1500 H.P. motors in the 
station if pressure increases to 900lb. and 
prowae restarting until the pressure falls to 
850 Ib. 

With three 1500 H.P. motors in a station, 
all operating at full load, approximately 
225 H.P. of energy is discharged into the motor 
room in the form of heat. This necessitates a 
station ventilating system with exhaust fans, 
arranged to keep the motor room temperature 
comfortable at all times, and to heat to 
the pump room, and, where necessary, to other 
parts of the station. Normally, motors of this 
size are to air downward 
at each side, but with three motors side by side 
this would undoubtedly result in recirculation 
of warm air through the motors, which might 
cause overheating . et in the case of 
the motor in "the ‘middle Furthermore, to 
pick up air so discharged would require exten- 
sion of station ventilating air ducts down 
between the motors, where they would inter- 
fere with the convenience of station operation. 
These difficulties have been fully avoided by 
designing the motors to discharge their air from 
the top, towards the ceiling, where station ducts 
can readily pick it up without any mechanical 
connection between the ducts and the motors. 

In the Longview, Texas, station, three 
100 H.P. motor-driven suction pumps are 
installed to feed the pipe line; These motors 
are totally enclosed, explosion-proof, squirrel- 
cage, induction type, installed out of doors in 
the manifold area, operating at 1800 r.p.m., 
2300 volts. They are controlled by full-voltage 
starters of the contactor type, mounted in 
metal enclosed cubicles on a common sill, and 
each protected by current-limiting fuses of high 
interrupting capacity. 

DELIVERY 

At Norris City, Illinois, some oil will be 

delivered to the Illinois pipe line at Centerville 








section of the line by three open-type 100 H.P., 
1800 r.p.m., 2300-volt, squirrel-cage motors, 
coupled to suction pumps from a fire wall. 

The completed line will be 1388 miles in 
length, the longest pipe line in the world. 








‘** Preferred Number ” 
System 


In connection with the leading article in this 
issue on sheet and wire gauges, we give below a 
short description of the ‘“ preferred number ” 
system advocated by the American Standards 
Association. 

The system is based on the selection of two 
numbers, a and 10a, as the limits of a range and 
on the insertion between them of a series of 
intermediate numbers in geometrical pro- 
gression. Let it be supposed, for example, that 
we desire to insert four intermediate numbers 
between the limits—that is to say, that we 
desire to pass from a to 10a in five steps. Then 
the complete range will be :-— 

a, ar, ar*, ar*, ar*, ar’. 


The last term ar® is:to be made identical with 
tho upper limit, 10a, of the range. Hence 

ar’ = 10a or r=5/ 101-5849. 
Similarly, if we wish to pass from the lower to 
the upper limit in any other number of steps 
—say, 20—the common multiplier will be given 
by r= %/ 10=1- 1221. 

Given the number of steps and the value of 
the lower limit a, we can readily calculate the 
values of the intermediate numbers with the 
aid of a table of logarithms. Ths, taking a as 
10, the five-step series may be written as 


10, b, c, d, e, 100, 


The 


or 
10, 10r, 10r*, 10r?, 10r*, 100, 


where r= 10. Taking logarithms we have 
log b=log 10+log r=1+1/,=1-200, 

log c=log 10+-2 log r=1+-?/,=1-400, 

log d=1-600 log e=1-800. 


The complete series is thus 
10, 15-8489, 25-1189, 39-8107, 63-0957, 100. 


The series can readily be extended above and 
below the limits. -Thus the number immediately 
10 would be 6-3095, while the number 
immediately following 100 would be 158-489. 
In other words, outside the range and at both 
ends the numbers repeat themselves with a 
change only in the position of the decimal point. 
It follows, therefore, that if we take the range 
as being from 1 to 10 or 0-1 to 1 or 0-01 to 0-1 
instead of from 10 to 100, the series will consist 
of numbers having the same significant figures 
as the 10-to-100. series, but with the decimal 
point shifted one, two, or three places to the left. 
As an alternative to using a table of logarithms 
any series of numbers constructed in this manner 
can be written down without calculation from a 
slide rule having a logarithmic scale on the 
underside of the slide. Thus, taking the lower 
limit @ as being 0-01 and the number of steps 
as 20, our slide rule tells us at a glance that the 
series will be 
0-01, 0-0112, 0-0126, 0- Oleh, 0-0158, 0-0178, 


off these figures slightly we may 
write this series as 


0-010, 0-011, 0-012, 0-014, 0-016, 0-018, 0-020, 
022, . . . 0-090, 0-100. 


These rounded-off figures are the “‘ preferred 
numbers” of the 20-series advocated by the 
American Standards Association. Other pre- 
ferred numbers constituting 5, 10, and 40-series 
have been studied. The 5-series, as will be 
gathered from the figures constituting it, which 
we have given above, is too coarse to form the 
basis of a gauge system, while the 40-series is 
probably too fine for some purposes. It may be 
noted that, as a consequence of the manner 
in which the series are formed, any one series 
includes the numbers in the series next below 
it with the addition of an intermediate number 
between each pair. 

The rounded-off 20-series was issued in 
1941, by the American Standards Association 
as a recommended “ American Standard of 
Preferred Thicknesses for Uncoated Thin Flat 
Metals.” The figures of the series represent the 
thicknesses of the sheets in inches. No code 
numbers are attached to them, but if such 
numbers were thought to be necessary, they 
might be assigned to the various thicknesses on 
the simple self-indicating basis followed in the 
disused Whitworth gauge system, namely, 7 
assigning to any thickness a code number equal 
to one thousand times the thickness in inches. 
On this basis a No. 16 gauge sheet would, for 
example, have a thickness of 0-016in. 

The use of a geometric series in the manner 
described above is not new. It was adopted in 
1884 by the South Staffordshire Ironmasters’ 
Association for the construction of the Birming- 
ham gauge sizes (B.G.). These gauge sizes were 
legalised for use in this country by an Order in 
Council in July, 1914. They can be calculated 
in @ manner exactly similar to that employed 
for deriving the American “ preferred numbers.” 
The limiting numbers are a and 2a and the inter- 
mediate numbers are obtained by passing from 
the lower to the upper limit by six steps in 
geometric progression. Hence we have 


ar* — 2a or r= 2=1- 1226. 


It will be noted that the common multiplier 
of the Birmingham gauge is only about four 
ten-thousandths greater than the common 
multiplier of the American preferred numbers 
of the 20-series. It follows, therefore, that the 
sizes on the two systems are closely similar. The 
differences range from 1 to 3 per cent., the B.G. 
sizes being the smaller. The fact that the B.G. 
progression is based on Nz 2 as the common 


multiplier instead of */ 10 10, as in the “ pre- 
ferred number ” system, results in the series of 
sizes being non-repetitive. In addition, in the 
range of the smaller gauge sizes there are two 
in the B.G. series for which there are no counter- 
parts in the “‘ preferred number ”’ series. 
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Marking Methods and War 
Production* 
By ARNOLD THROP, A,M.I, Mech. E.t 


Looxrine back on the history of the last few 
years, it is fortunate that the engineers of this 
country haye an immense capacity for impro- 
visation, but the application of their resourceful- 
ness to marking tools leads to unhappy results. 
The marking devices industry, small though it 
is, has a high degree of specialisation. Highly 
experienced specialists, some of whom have 
spent a busy life concerned with it, are engaged 
upon the production of marking devices. The 
average tool draughtsman, tool room foreman, 








Fic. 1—Blectrical Etching Machine 


or skilled mechanic has no opportunity to study 
the points that matter. 
The principal factors involved are :— 

(a) The available methods by which the 
lettering of marking dies is made. to stand up 
in relief. - 

(0) The load required to secure indentation. 

(c) The available means for presenting the 
die to the work. 

(d} The geometry of the interaction of the 
die with the work. 

(e) Stresses arising in the tool. exactly as 
in machinery parts. 

(f} The selection and imspection of a suit- 
able steel for the die. 

(g) The heat treatmg of such a steel in a 
way to achieve simultaneously high hardness, 
high toughness, freedom from seale, decar- 
burisation, and cracking in treatment. 

(h) The plastic flow of material produced 
in the process of marking. 

If the non-specialist designs a marking tool, 


“Tee Encweer 





FiG. 2—-Arrangement of Characters on Bolt Head 


he will almost certainly need the specialist’s 
services for cutting the lettering, &c., though 
he may cope with the engineering 
of the tool. The “ pioneering ” of the job would 
be done by one virtually an amateur instead 
of by experienced men. The design will thus 
be less assured of success and, if successful, it 
must result in a call for specially made devices 
whilst standardised articles might serve as well 
or better. The special article will take more 
man-hours and a higher grade of labour than a 

* Institution of Mechanical Engineers, North-Western 


Branch, May Ist, 1943.—Abstract. 
Director and works manager, Edward Pryor and 





standard article, which may be manufactured 
by repetition processes. Although the impro- 
viser may get what he requires, delivery 
generally will be s and some other 
factory may have to wait longer for its equip- 
ment than need have been the case, It is 


The design of marking equipment should only 
be undertaken if there are facilities for its pro- 
duction or collaboration: with. specialist firms 
who will carry out the most difficult process— 
cutting the figures, letters, graduations, &c, 


CLASSIFICATION OF MARKING 


The significance of marking devices relative 
to war needs is best. realised by classifying 





“Tee Evowese” 


Fie. 3—Standard Bleek Type Used for Ciroulir 
- Marking 


marking according to purpose, in order of 
importance, as follows :— 


(1) Functional socked tala ie tenn: 
tial to enable the marked article to ior 
e.g., graduations on such instruments as revo- 
lution indicators, pressure gauges, compasses, 
bomb sights, micrometers, &c. 

(2) Marking for Identification of Purpose.— 
E.g., numbering aircraft parts or machinery 
components; also recording operating in- 
structions or selection data (such as size) on 
drills, taps, and similar tools, 

(3) Marking for Identification of Responsi- 
bility. Marking to fix responsibility should be 
the component fail in service, e.g., inspection 
marks, makers’ initials, lot numbers, date 
stamps, cast numbers, &c. 

(4) Marking to Conform with Pre-war Regu- 
Igtions.—E.g., patent numbers, country of 
origin, &&. 

(5) Commercial Marking.— E.g., trade 
name, registered design, decorative marking, 
advertising marking. 

Dernwrion oF MaRkine AND Mernops 


Although the term “ marking” is generally 
understood to mean indentation with a hardened 








Fic. 4—British Marking Machine (Bench Pattern) 


steel punch or die, such interpretation is narrow, 
for marking can be accomplished in several other 
ways. Some of these methods are given below. 
I. Addition of Material—The addition of 
paint, for example, to steel bars is a form of 
marking. i may be marked at manu- 
facturé, using moulders’ letters on the pattern. 
Drop forgings, die castings in metal moulds, and 


tions. by making impressions in the dies or 
moulds, 

II, Labelling.—-Attachment. of metal labels 
is excellent for some purposes; such labels 
may be of # cheap stamped form, chemically 
etched, or even of east or machine-engraved 


essential to avoid such a state of affairs to-day. | brass 


IIL. Plastic Deformation._-Marking by plastic 
deformation covers several processes, including 
the common indentation method. Sheet metal 
may be embossed between male and female dies. 

IV. Removal of Material._-Much marking is 
done by engraving sunk characters, using two- 
dimensional engraving machines. A hardened 
stylus pin is guided by the operator around a 
sunk track in a.master copy, whilst a rotating 
cutter grooves the work to the same design at a 





Fie, 5—Micrometer Collars (for Lathes) Marked by 
Roller Dies 


reduced ratio controllable by the adjustments 
of the pantograph linkage. : 

V. Change of Surface Condition—A variant 
of this process uses an electrical etching head 
instead of a rotating cutter, and machines are 
available with multiple heads to treat several 
components at once. One of these machines is 
shown in Fig. 1. The etching is effected by a 
series of minute electrical arcs formed at the 
point of a rapidly vibrating electrode. The 
marking is very light, alt h legible, and 
permanent, and it is claimed that the fatigue 
resistance of highly stressed components is not 





FiG. 6—Combination of Pressed Graduations and Flai 
: Face for Numerals 


appreciably affected’ This machine gives high 
production, the process is clean and certainly of 
great value where components require marking 
in a condition of high hardness. Acid etching 
is a useful method for marking bright hardened 
steel parts. The work is covered with an acid- 
resisting compound. The design required is cut 
through this resisting medium, usually with a 
sapphire tool actuated through a pantograph 
from an enlarged master copy, and the work is 
then exposed to corroding acid. Acid etching 
can also be done by transfers, or rubber stamps. 
Light alloys respond to an etching process, 
which will produce neat results, but the author 
understands that this ean be done only in 





synthetic plastie mouldings can be given inscrip- 
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Son, Ltd., Sheffield. 


specialist plants, and the process suffers the 
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ES of Sica cigatiae difficulties. Wood 
and leather ean be branded with a heated die. 


Component ANP Marxinc Dim Destaw >} job is depicted in Fig. 3, which gives straight 


Selection of Surface to be Marked.—A few 
words may be addressed to those responsible for 
the design of components and the ordering of 
marking devices. An article often has several 
surfaces on which marking might be J mew and 
unfortunately the most awkward surfaces are 
frequently chosen by the designer or the inspec- 
tion body. The production and use of marking 











| 
ee 


Fig. 7—Marking Machine for Conical Work, 0.g., Time 
Puses 


equipment is thus frequently made more 
involved than is necessary or, in these days, 
justifiable. 

Character Sizes. —People are inclined to over- 
estimate the size of characters the require. 
Often orders are placed in a misa of | 
the size really wanted. Users and designers 
might take more trouble to specify standard size 
characters. These are iin.» §/,in., $in., frin., 
}in., jin., and fin. characters. Characters 





Fic. 8—-Flat Die for Marking Aluminium Alloy Tube 


smaller than yin. should be called for only after 
most. careful consideration. 

Arrangement of Characters. — Characters 
arranged on. flat. surfaces in. @ circular fashion 
should be avoided. Taking a bolt head (Fig. 2), 
at @is an arrangement often asked for, demand- 
ing @ specially made stamp. It has no great 
pice: ty, and can be replaced with arrangement 

6 when the more esoneenioal steel can make 
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be split as at ¢ again using type 
Application of standard pars typetos circular 


inscriptions diverging but. little from the curved 
shape, Marking punches used by inspectors to 
denote acceptance of approved parts are some- 
times wanted. Again, insistence on circular 
arrangements is time-wasting futility, and the 
production of punches is much facilitated by 
straight-line inscriptions, 
Small articles have to be marked, and 
admittedly these often call for very small 
inspection punches ; nevertheless, the removal | was 
of metal so as to leave w ing four, five, or 
six relief characters within a }in. circle calla for 
high skill. An increase of size to ~,in., which 
reference back to the purchaser has often 
brought, at once opens the manufacture of the 
punches to a wider a of operatives and eases 
delivery 
Marking for po ibe Pilling.—-A growing 
amount of marking is done, for example, on 
instrument dials, in which the marking is later 
filled with pigment to make it more readable. 
Because the impression at the face of the work 
is not a replica of the fine cutting edge of the 
die, but of a plane some distance back from the 
edge, machine-engraved dies give more perfect 
results than hand-cut dies: No matter how 
skilfully the hand crafteman plies his files and 
chisels in cutting the lettering, he can never 
achieve the mathematical accuracy of the pre- 
cision engraving machine, and a plane through 

his die will show distortion of characters. 
material to receive such 





Fic. 9—Equipment for Marking Frail Rings Mounted 
on Adaptors 


characters such as 4, A, B, and so on. When 
these characters are filled with pigment, the 
lowered areas show, not in outline, but as solid 
blobs. The same material in harder condition 
will show less of this characteristic, and may 
have a pronounced burr raised around each 
character. If polished down, the character will 
be more clear and satisfactory, though the load 
needed to secure the impression will be higher. 
This kind of thing has long been known to 
scientific workers in connection with hardness 
testing,t but is not yet widely known to indus- 
triak workers. The thickness of the work 
influences the severity of drag down. Tests of 
the reaction of the material to marking should 
be made, or deductions drawn, from previous 
experience, of the hardness required. The latter 
should be specified to supptirs | in a recognised 
hardness scale. 


INDENTATION MarkING: ExamPugs OF MaRk- 
tna MetHops anD EQuIPpMENT 


General-purpose Marking Machines.—Cylin- 
drical components can easily be produced on 
machine tools, and the important part they 
take in design of engineering mechanism and 
structures has had notable repercussions on the 
application of marking devices. Sueh a com- 
ponent ean be rolled along a simple anvil or 
mounted readily for rotation upon the axis. It 





} Hankins, G. A., 1925 “ Proceedings,” Inatitution of 
Mechanical ineers, page 611, 
Research: Report on the Effects of Adhesion between 


can be marked with a flat dic tangential to its 
surface with correct geometry impossible in a 
concave die fitting its surface. A machine for 
this duty is illustrated in Fig. 4. By inversion 
of the process flat work may be marked in these 
machines by rotary dies. Tho die is recipro- 
cated ‘by a hand lever in each case. In the 
bench machine pressure is applied to the die by 
a hand lever and square-threaded screw, whilst 
a floor machine has a pedal for this purpose. 
Examples of Functional Marking.—Micro- 
meter collars of centre lathes are marked by 
roller dies (Fig. 5). The conical dial of a grinder 
to be marked on a press by two 
ta dies shows in Bie, 6. The press could be used 
for graduations, but not for figuring ; but a flat 
faee for the numerals removed a wartime diffi- 
culty. This idea might well be noted by other 
designers. A special machine for conical work 
is now. available; Fig. 7.-depicts one such 





Fic. 10—Zquipment for Marking Adjustable Reamers 


werhinpaw=nerh i gmcuating eaaigning » 
time 
An aluminium alloy tube, part of an aircraft 
instrument, is marked by a flat die about 4in. 
square, using a rolling marking machine with a 
fixtuse indicated in Fig, 8, The impression 
produced in a matter of seconds by the die 
would take hours by engraving. There is a 
tolerance of +0-005in. for any graduation line 
from the datum line at the left-hand edge (see 
the spare die onthe machine table). = 
Examples of Marking for Identification of 
Purpose._-The greatest volume of this work is 
probably concerned with aircraft components. 
Interchangeable steel type is widely used ; it is 
assembled in holders for striking with a hammer 
or for use in a press or marking machine. Any 


combination of characters can be set up in a 
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Fic. 11—Hffect of Diameter of Work Upon Loss 
of Support for Various Depths of Impression 


few seconds ; so with this equipment solid dies 
can almost be avoided for numbering parts. 
Flat work may be numbered in rolling machines, 
the type for this purpose having tapered sides 
to facilitate assembly into roller form whilst 
keeping all letters or figures interchangeable. 
The processes of manufacture are, however. 
more involved than for flat type, and the 
changing of inscriptions is slower. 

type should be limited to cases in which the 
Companent cannat be adequately supported for 
press marking, and where most work is eylin- 








the impression, An impression w. is, too 


the Tndenting’ "Too and the Material in Balt and Cone 
Tudentation Tests.” 


rica, though a small proportion of fiat. work 


‘remains, so that one machine cam handle 
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varieties. Fig. 9 indicates equipment for mark- 
ing frail rings (not shown) mounted upon 
edeptors held in a fixture and rotated by the 
die turning the ball- spindle, the ring 
being squeezed between the die and adaptor. 

There i is a wide field of marking for identifica- 
tion of purpose in the tool industry. Fig. 10 
shows. equipment for marking adjustable 
reamers. The die marks indications for adjust- 
ment for size, &c., location of the reamer from 
the adjusting pinion hole being effected by a 
pin which engages before pressure is applied. 

Effect of Relation of Work Diameter and Depth 
of Impression in Roll-marking Small Cylindrical 
Paris—In marking cylindrical work with flat 
dies, transverse stresses are set up in the 
characters of the dies by contact with the 
(sloping) ‘cylindrical face of the work. As the 





Fic. 


die moves, each character tip meets the work 
some distance from its vertical centre line 
(Fig. 11). 

The reaction is along the radial line from the 
point of contact. When the diameter is small 
and the impression relatively deep, these stresses 
rise to a high value which results in low die life. 
The die should accordingly be made so that the 
depth of impression is automatically limited by 
the die itself. The machine engraving process 
of die manufacture permits the making of dies 
with characters standing out from the body of 
the blank by a controlled amount, which can, 
under commercial conditions, be maintained 
accurately at a figure as low as 2 mils (0- 002in.). 
The smooth background prevents impressions 
of a depth greater than the height of engraving 
of the characters, and ensures thatthe ratio of 





Fic. 13—Channel Fizture for Empty Fuse 


depth to diameter does not exceed a chosen 
value. The process involves the generation of 
the cross section through the characters by a 
rotating cutter. Control of the form of the 
cutter can make an angle which compensates for 
the transverse stresses arising from the com- 
bination of depth and diameter used. In Fig. 11 
the curves show “‘ loss of support ” or equivalent 
reduction of cross section, to the 
nature of stresses imposed, for various pron 
impression. The angle found to be satisfactory 
for average work is 40 deg. a side ; but a die for 
marking 9 mils (0-009in.) deep on @ jin. 
(nominal) tap shank, 0-320in. diameter, suffers 
a loss of support of 19 deg. To improve the die 
the angle of 40 deg. is increased by the angle 
given in Fig. 11, the increment being modified 
aceording to experience; this measure has 


premature breakage of dies used on 


Frictional effects increase the load on dies, 
which display abrasion and scoring in the direc- 
tion of rolling. Such effects are avoided by the 
fixture depicted in Fig. 12. A single large roller 
mounted on two taper roller bearings supports 
the main load, and the work is centred over it 
by two adjustable fences which move at an 
angle of 45 deg. to the horizontal, giving auto- 
matic compensation for height in relation to the 
diameter of the work. 

Stresses in Rotary Dies Used on Round Work. 
—Reverting for a moment to stresses in dies 
used for roller marking, and considering again 
the endurance of such dies, Fig. 11 depicts how 
the performance of a flat die used on round work 
is affected by the ratio between the depth of 
impression and the diameter of the work. The 
eurves also hold good for rotary dies used on flat 
work. It often happens that there is a desire 
to mark work in the lathe by a rotary die, 
usually page @ proper marking machine is 
lacking. A rotary die will work with cylindrical 
components, but it will now be seen clearly why 
its performance is usually poor. The rotary die 
is handicapped, not only by the loss of support 
which a cylindrical part robs from the flat die, 
but also by the lack of support inherent from 
its own cylindrical form. There are thus two 





presses does not apply to air or hydraulic 
presses, since these apply load’on the die by 
squeeze action from power fluid and not by 
arresting a mass imbued with kinetic 


Consecutive numbering is still being done by 


hand stamps in ignorance of equipment such 

as the automatic numbering head. The 

characters are cut on the periphery of wheels 

fitted with indexing and advancing gear. This 

gear is operated by a striker fixed to the press 

= and making contact with the trigger of 
e head. 


The use of dies of limited depth is not con. 


fined to rolling work. Flat articles can be 
marked on both sides simultaneously even if the 
inscriptions are not “ balanced.” 
ground of one die becomes the support, whilst 
marking of the second side finishes the operat ion, 
Not only is the speed doubled by virtue of two 
impressions being made at once, but the time 
usually occupied in special stacking or sorting 
to avoid marking 
avoided. 


The back. 


one side with both dies is 
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American Railways in 1942 





12—Fizture which Avoids Abrasion and Scoring 


losses, and it is at last clear that the die 
is always at a disadvantage, although now the 
cause is the limitation of depth and 
the correction of bevel angles can go far to 


improve its performance. Regarding the use of 








Fic. 14—Anvil Used when Marking Fuse After Assembly 
with Other Items 


a lathe for marking, space does not permit the 
author to do more than make the following 
point : few lathes cost less than three marking 
machines, and one marking machine will usually 
do more than three times the work of a lathe on 
marking, even though the work may be already 
in the lathe for other operations. Moreover, 
correctly tooled marking is to-day a job for 
girls. 

Marking for Identification of lity.— 
There are many instances of the fasre for 
identification of responsibility, e.g., shell fuses, 
where it is common to apply the number of the 
fuse, initials of maker, date of manufacture, and 
sometimes a batch number also. Figs. 13 and 14 
depict a channel fixture for an empty fuse and 
an anvil for the same body after assembly with 
other items. 

Generally the speed of operation of hand- 
worked machines is high ; 600 pieces per hour 
is quite common. Girls constantly working on 
one type of fuse become extraordinarily pro- 
ficient. Flat surfaces are best marked in presses. 

Air or hydraulic presses offer best control and 
crank the least. Much useful work is 
done on the simple fly press. Care is needed in 
the selection of fly presses for marking. Whilst 
open-fronted or C-frame presses will do light 

work, double-sided or arch frames are needed for 

heavy work. For any given momentum of the 

fly weights, the load on the die which a fly press 

exerts and the depth and size of impression 

possible are dependent n. the rigidity of the 





sto 
work of this kind. 





Excert for military work, railway con. 
struction was at the low of 74 miles of 
main lines and 98 miles of track in 1942, as 
against 54 miles of line in 1941. But spurs and 
branches to serve Army camps and new muni- 


wagons were baile but owing to the heavy 
war traffic there is still a shortage of both cars 
and locomotives. Maintenance work on the 
line is also a problem in view of long-deferred 
expenditures and increased needs resulting from 
increased traffic. Improvements include greater 
capacity for handling trains under the central 
traffic control system, by which the number of 
Pe NR ARN 
classification 


cases. or 
also, conan af wa becunar wacmneavens 


abandonments are foreseen for 1943, influenced 
peo sens ype. rs 

Improvements to yards and freight 
Por i ae Ay of 
signal systems cost some £50,000,000. Post- 
war conditions are being studied by the railways 
and the Association of American Railroads ; 
Y| these include engineering, traffic, mechanical 
and 7 “a with the 
economics transportation rail, road, 
water, and air. Present favourable conditions 
pri nope caer y gmail 
decline after the war, and the railways receive 
only lip service, while the Government is plan- 
nitty Yalb aiisndisaelicah Gis Mdbwer apoio 
after the war. 








LiresoatTs For Tankers.—Last week official 
tests were carried out at the yard of Mechans, Ltd., 
at Scotstoun Jronworks, << o lifeboat of entirely 
new design, special t for service with oil 
tankers. This boat ia one of the series of special 
vessels which have been evolved by the experts of 
the Tanker To: Committee. The hull form 
has been tested at the Yarrow Tank of the National 
Physical Laboratory, and the prototype vessel will 
be on ry wg ; prope pee, Je addition, manual 
operation by 8 TO or b. 
sails is pin A iy my Under Nias tect saad. i 
of 10 Bria have been attained pA te 

4 m.p.h. Siies Gaadl teopdicdt vas tchosind Those 
who witnessed the tests, which included capacity 
to withstand fire, were agreed that with lifeboats 
of this special design the crews of torpedoed tankers 
who may be confronted with oil or petrol cargoes 
alight on the sea would have a better chance of 


saving their lives from flames or from subsequent 





press. The weakness of the open-fronted fly 





exposure to extremes of heat or cold. 
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Pe: ~ Markets, Notes ' and’ News. 


"The prices quoted herein relate to bulk quantities. 


Sweden’s Aeroplane Production 


A id and broad expansion of the 
Swedish seline industry has taken place since 
the beginning of the war, states the Swedish Inter- 
national Press ae Pi Lost anion heme inly 
roducing @@Po) es of fore c on hocence, 
cond all-Swedish typea are being manufactured 
in the country. Recently it was reported that the 
Swedish Air Force had been reinforced by. two types 
of aeroplanes of Swedish design. These were 
demonstrated to a gath of the members of the 
Riksdag and are a fighter a twin-e bomber 
of medium heavy type. The fighter, which is called 
«J22” and is designed by the Air Force’s own 
engineers, is claimed to be the world’s speediest 
fighter in relation to its horsepower. The production 
has been organised on the decentralisation system 
with a large number of firms producing the various 
parts and at least two comgenter making the same 
detail. Aecording to Sw experts, the 
has turned out well and it is pointed out that t) 
designers have succeeded in almost entirely eliminat- 
ing air resistance. From the time of its inception to 
the beginning of serial deliveries, the construction 
work has taken 24 years, which is claimed to be a 
short time, considering that the orders had ly 
ith industries 


to be placed with ‘ries which have never re 
been in aeroplane manufacture. The twin- 
engined of medium heavy type demonstrated 


on the same occasion is claimed to be second to 
none of its class. This machine, called ‘‘ B 18,” is 
being manufactured by the Swedish company 
Svenska Aeroplan A/B, which also designed it. The 
body consists of four parte, which can be easily 
detached from each other. The armament includes 
fixed as well as movable automatic weapons, and 
the cabin for the crew, consisting of three men, is, 
like other vital parts of the machine, protected by 
armour. Fuel and oil tanks are provided with an 
ingenious means of protection against leakage. 
Further, the aeroplane, which can be used for both 
ordinary bombing and dive bombing, is i 

with “ dive brakes,’’ whereby the diving can 
be controlled. The super-modern equipment also 
includes a complete camera installation, making it 
possible to take good graphs from various 
angles. Both the bom and fighter are built 
entirely of Swedish material. 


The Pig Iron Market 


Prospects of a change in the pig iron 
position generally have developed with the rt 
of the arrival of cargoes of high-grade ore from 
North Africa. Some months ago it was announced 
that large tonnages of ore of this quality were avail- 
able in North African eid and had been allocated 
to this country. Probably the difficulties of the 
shipping position have delayed the arrival of the 
ore in this country, but now it may be that 
the production of hematite will be increased and 
some relief afforded to the tight position which has 
existed in supplies of this iron for a long period. 
The easing of the hematite position should result in 
a decline in the demand for refined and low- 
phosphoric pig irons, which have been largely used 
as substitutes. The pig iron position therefore may 
be expected to show an improvement all round. 
There is little difficulty in obtaining full supplies of 
foundry forge or basic pig iron, and many consumers 
have been able to accumulate stocks, The demand, 
however, is sufficient to absorb the whole production, 
although there has never been any tightness in the 
supply of these pig irons. Although business in 
high-phosphoric pig iron has shown a tendency to 
increase for some time past, supplies are ample and 
consumers using this description are easily able to 
fulfil their requirements. One reason for the 
increased call for high-phosphoric pig iron is that 
more of the light castings foundries have been 
brought into the war effort. For some time it was 
found difficult to utilise the services of these 
foundries, but more recently a number of these 
foundries have found it possible to adapt their plants 
for the production of castings required by the engi- 
neering industry. This has provided work for a 
section of the iron and steel trades, which, in the 
early part of the war, was poorly employed. One 
of the most satisfactory features of the pig iron 
industry is that supplies of raw material have been 
maintained. The coke ovens are fully employed and 
are able to fill the requirements of the furnaces and 
foundry plants, and there have been no complaints 
of difficulties in obtaining supplies. It has been 
found possible in some cases to build up emergency 
stocks. There is no lack of limestone and the 
situation in this department has become easier than 
was the case a few months ago. 





Export quotations are f.o.b. steamer. 


The Midlands and South Wales 


All branches of the Midland iron and steel 
industry are operating under great pressure. There 
is a heavy consumption of semis and the Midland 
re-rollers are taking up as much as they can obtain, 
Recently the Control has allocated regalar weekly 
quantities of billets, Parcels of defective billets 
and sheet bars are quickly taken up.’ Plates con- 
tinue to be wanted in large quantities, ard the pro- 
ducing works are congested with orders. _There 
seems no likelihood of a change in the position in 
this department for an indefinite period, Delivery 
dates have lengthened, but supplies to consuming 
works seem to be well maintained. A heavy volume 
of business is passing in structural steel, although 
the conditions in this d tment do not seem to 
have altered lately and the call is still principally 
for the lighter sizes. Orders are not being accepted 
by the mills for delivery in the second quarter and 
in some cases works will not quote for delivery 
before ‘the fourth delivery period. The sheet 
industry has enough work in hand to keep it fully 
employed for a considerable time, but recently the 
amount of new basiness coming forward has 
declined. ‘The works, however, are so busy that 
they can afford to regard this t with 
confidence. tonnages of steel are allocated 
by the Ministry of Fuel for the collieries, which are 
taking up important quantities of roofing bars, 
arches, ars a &e. The iron and steel industry in 
South Wales is employed to capacity. Plates and 
structural material continue to be in heavy demand, 
but the works are able to maintain ies to the 
consuming. industries. The production of billets 
and sheet bars has been i d tly and this 
has ensured adequate supplies reaching the re- 
rollers. The tirplate industry is experiencing quiet 
conditions, but recently some export business has 
been transacted. The home demand, however, 
remains comparatively poor. 


The North-East Coast and Yorkshire 


There is a rush af'the iron and steel works 
to complete contracts by the end of the second 
quarter, and although a certain amount of new 
business has beeri»plaeed for delivery in the third 
and in some cases in the fourth quarter, the volume 
of new orders is not impressive, although no doubt 
it will greatly increase shortly. The re-rolling 
industry is producing large tonnages of structural 
sections and bars. In some cases these works have 
taken as many orders as they can complete in the 
third quarter. Their requirements of billets are 
being looked after, as most of the work on the 
rée-rollers’ books is for essential Government con- 
tracts. The supply position of semis has improved, 
partly owimg to an increase in the home production, 
and also it is understood to larger imports from 
across the Atlantic. The re-rolling industry, how- 
ever, is also using considerable quantities of crops 
and defectives. There is a brisk demand for this 
class of material, and shell discard steel, which is 

rovided for them by the Control, is being utilised. 
rge orders for plates have been accepted for 
delivery in Periods III and IV. The works are 
congested with orders and the demand is fully main- 
tained; large quantities continue to pass to the 
shipyards, but, as has been the case for some time, 
tank makers, boilermakers, and other branches of 
the armaments industry are big consumers. The 
Yorkshire iron and steel industry is fully employed. 
A huge volume of business is passing in basic steel 
and the producing plants are operating at capacity. 
There is also great activity in the acid carbon steel 
department and outputs are maintained at a high 
level. The alloy steel position seems fairly satis- 
factory, production is on a comparatively heavy 
scale, and the engineering industry, which is almost 
entirely employed upon war work, continues to be 
a big consumer. Recently the request for alloy 
tool steel has declined a little, but this is regarded as 
merely a temporary movement. An active business 
is passing in stainless and heat-resisting steel, and 
there is a steady call for stainless steel, although 
this is not now released for domeégtic p “ 
Active conditions rule in the strip and bar 
department. 


Scotland and the North 


All departments of the Scottish iron and 
steel trade have a large of work in hand, 
practically all of which is wanted for the war indus- 
tries. The demand for plates is ing the mills 
fully employed and there seems little likelihood that 
there will be any relaxation in the pressure to secure 
supplies for a long period. The shipbuilders, with 











Unless otherwise specified home trade quotations are delivered f.o.t. 


their big programme of work in hand, need increasi 

Grantition and this taxes the resources of the an 
producing plates. The alloy steel position seems 
easier and, although considerable quantities . are 
passing into consumption, there does not seem the 
same pressure upon the makers, Most cf the 
Scottish steel works producing this class-of material, 
however, have’a good tonnage of orders in hand. 
The ¢all for heavy joists and sections ig rather poor 
and there are few indications of any revival. On the 
ether hand, the steel works are under continuous 
pressure for supplies of the lighter sections. The 
re-rolling industry is well occupied in producing 
sections, as well as meeting the strong demand for 
smal] steel bars, The demand for the latter deserip- 
tion appears to be growing and good quantities are 
passing into consumption. _ There has been a tend- 
ency for some of the works to require rather longer 
periods for delivery of the larger sizes, of which 

‘ode yee cae 


request. The 

shows little change. The demand for practically all 
descriptions of iron and steel is keeping the works 
fully employed. This state of affairs is likely to 
continue for the duration of the war, since practically 
all the Lancashire consuming industries are 

on work for the Government. At the moment, 
plates, alloy steel, and structural steel are the 


employed. There is a 
big production of finished steel, including veils, 
bars, and hoops. 


Iron and Steel Scrap 


The huge consumption of iron and steel 
scrap continues unabated, although there is some 
irregularity in the demand for the various descrip- 
tions. The heavier and better classes of scrap are 
not in liberal supply in some cases, and it is in these 
Ne ere ae 
requirements for deli over the third of 

here eps me quarter 


into consumption, although the demand is prin- 
po pi Py deratages oye ops ame Regular supp 
of good heavy mild steel scrap cut to furnace and 
foundry sizes are reaching the steel works, but 
deliveries do not seem to be keeping pace with the 
demand in all districts. There is a strong request 
for bundled steel scrap and hydraulically compressed 
steel shearings. Larger quantities would be taken 
up by consumers if they were available. The 
position of mild steel turnings has altered and the 
quantities arising seem to have declined recently. 
For some time there has been a good demand for the 
heavy descriptions and of late these have not been 
in very liberal supply. The market for alloy steel 
has become rather difficult, as many of the 
acid steel furnaces have accumulated substantial 
stocks. As a result, sellers are not finding it easy to 
place new business. Comparatively few transactions 
have been placed in scrap with chrome and molyb- 
denum content. There is a steady request for short 
heavy scrap from the steel foundries and electric 
furnaces. Some improvement is noticeable in the 
demand for heavy basic scrap. The supply position 
of ordinary cast iron scrap is satisfactory. ili 
scrap is not sought after, but wrought iron generally 
finds a ready market. There is a brisk call for good 
cast iron machinery scrap in cupola sizes ; but some 
consumers report that it is not easy to secure all they 
require. Consumers’ stocks of scrap have been 
drawn upon during the past few weeks, and for this 
season, applications for licences are more readily 
granted. The foundries are taking up good quan- 
tities. Piling iror- scrap is being taken up in limited 
tonnages. 








From TANKER TO TusE.—Before the summer is 
over American oil producers expect to deliver by 
pipe line more oil than has ever been carried by 
tankers from the oil wells to the East Coast. What 
is known in the United States as the “ Big Inch ” 
pipe line is finished now as far as Norris City, IIl., 
and is being pushed eastward, with completion 
scheduled for July Ist. It will carry 300,000 barrels 
of oil daily to the east. Another pipe line to carry 
235,000 barrels daily is being pushed northward 
from Beaumont, Tex., to Seymour, Ind. Small 
pipe lines will deliver an estimated 200,000 barrels 
daily to the east, and inland waterways about 
200,000 barrels daily. 





516 


THE*CENGINEER 


Jung .25,51943 








— : ——————— 
a 





Notes and,,Meémoranda; -: 





Rail and. Road 

Tue U.S.A. Brince CompPrtiTion.—Owing. to 
conditions brought about by the war, the American 
Institute of Steel Construction has decided that, 
until the war has ended, no awards will be made in 
the bridge competition, which has been held annually 
from 1928 to 1942: 

_ Women as Locomotive Drivers.—Russia_ is 
employing an increasing number of women to drive 
locomotives, and some thirty of the best working 
on the Soviet Railways were recently awarded 
orders and medals. A Ukrainian woman driver, 
who works.on a railway in the front-line zone, 
recently drove her one-hundredth tzain loaded with 
ammunition through to the front, 

America’s War Lives.—Last year the U.S.A. 
probably laid more railway track for war service 
than any other country. For defence work of all 
kinds, i i military, naval, and air force 
camps, training stations and depéts, war production 
plants, and so on, the length of track laid is esti- 
mated to have totalled rather over 8000 miles. This 
is more than one hundred times the track laid down 
for purely railway purposes. 

Corrosion OF Borters:—Continued study of 
intercrystalline corrosion of steel locomotive boilers 
in America indicates that sodium nitrate is beneficial 
as @ preventative, but that sodium sulphate is of 
little use.. In view of war demands, study is being 
made of substitutions for alloy nickel steels in boiler 
shells, especially as to carbon-molybdenum steel, 
but the latter appears to offer no greater resistarice 
to in ine corrosion, 

Rau. Fartures.—Study of rail failures in America 
showed fifty per 100 miles of track in 1941 on rails 
rolled in 1936. An increase in the number of fissure 
failures, as compared with 1940, has been noted, 
but there were very few of such failures in rails 
treated by controlled cooling or heat treatment 
processes. Investigation is being made as to rail 
fractures under “ engine burns,” and the effective- 
ness of welding such burns to prevent fracture. 


Street Bripces.—Emergency revisions of 
American standard ifications mee steel peas 
as prepared by the ittee on and Stee! 
Structures of the A.R.E.A. for temporary “‘ war” 
structures, include the use of a. unit stress of 
22,000 Ib. per square inch for tension and com- 
pression, 33,000 Ib. bearing on power-driven rivets, 
13,000 Ib. shear in plate girder webs, and 16,500 Ib. 
for shear in turned bolts and hand-driven rivets. 

SLEEPERS.—A report by the Committee on Ties 
of the American Railway Engineering Association 
shows that, in general, railways average twenty 
years of service from wood ties and few renew more 
than 10 per cent. annually. Untreated woods range 
in life from three to eleven years, with an average 
of 5-6 years, while creosoted ties average thirty 
years. Petroleum-creosote mixtures, instead of 
straight coal tar creosote, reduce the cost of treat- 
ment, increase the value by a better distribution of 
the creosote, and reduce the tendency to checking 
or end cracking of the ties, 


Air and Water 


Non-sxip Arrcrart WHEEL Tyres. — News from 
America reports the production by the Goodyear 
Tyre Company of aircraft wheel tyres, in the tread 
of which steel coils are embedded. It is claimed that 
these tyres will permit skid-free landings and take- 
offs on icy airport runways under Arctic conditions. 

Assrestos Arm CONDITIONING.—American engi- 
neers are using asbestos sheeting instead of metal 
for ducts for warming and air conditioning. While 
the sheet board does not entirely replace sheet 
steel, so great is its application that a recent duct 
system installation estimated at 306,000 Ib. required 
only 66,000 Ib. of sheet metal. Sheet boards were 
substituted for the remaining 234,000lb. Expe- 
rience shows that jin. thick sheet board may be 
used throughout for air-conditioning systems, 
ranging in size from 10,000 to 50,000 cubic feet per 
minute, In larger systems it is advisable to use 
hin. board to eliminate requirements for stiffening 


and other, construction \“‘extras,’’ . The design of 


ducts made from sheet board is not different from 
those made of metal. The resistance to air flow of 
the sheet board duct’ is‘greater, but not sufficiently 
different to make necessary a larger duct. 

Royat Natronat Liresoat Instrrvrion.—It 
is announced in the current War Bulletin of the 
Royal National Lifeboat Institution that during 
the forty-five months of war the lifeboats around 
the British coasts have rescued 5177 lives, while 
lifeboatmen have been awarded no less than 181 
medals for gallantry. 

New CANADIAN TRANSATLANTIC Arm SERVICE,— 
It has been announced in London and Ottawa that 
a new Canadian Transatlantic air service for mails 


and personnel will be started early in July, It is|Mr. J 


not a permanent service or a commercial one, but 
has been designed solely to form part of the Canadian 
war services serving the Canadian Government 
De ents and personnel and providing air mail 
facilities. Space on the aircraft is to be allocated 
by the Canadian High Commissioner in London and 
the Deputy Minister of in Ottawa. 


New American Am Base in Brirary.—On 
Thursday of last week, June 17th, the United States 
Army Air Force took official possession of their second 
air base to be built in Great Britain. It comprises 
some 600 acres of forest and farm land, and its con- 
struction at a cost of about £2,C00,000 was under- 
taken by the United States Army engineers. The 
necessary materials were supplied by the Air 
Ministry, which also installed the communication 
system, the electric wiring for light and power, 
water supply and water towers, and the heating 
equipment. For making the main 54,000ft. of 
runways and taxi-ing space close upon 3,000,000 
square feet of concrete was employed. 


Tata To Maxe Heavy Cuemicats.—The Tata 
-Company has begun manufacture of heavy chemicals 
in India. It has already placed on the market 
chemicals such as magnesium chloride, potassium 
chloride, keiserite, carnallite, kainite, and various 
salts, and has now begun to manufacture soda ash, 
caustic soda, bicarbonate of soda, liquid chlorine, 
zinc chloride, bromine, bleaching powder, and 
magnesium oxide. 

Synruetic U.S.A. Ruspper.—The recently broad- 
cast news that the United States are ahead of 
schedule in rubber production squares with informa- 
tion from other sources that the War Production 
Board has held up construction work on three large 
plants for the manufacture of butadiene from 
petroleum to be used in the synthetic rubber pro- 
duction programme. The Director of Rubber Con- 
servation has explained that this step was recom- 
mended when it became apparent that some of the 
large butadiene units may ultimately be operated 
at more than their first rated capacity. 


A Lone Cxary.—At a Montreal foundry there 
has recently been completed the largest cast steel 
chain ever manuf in Canada, It was wanted 
by a shipbuilding firm making “ Victory ”. ships. 
This firm was erecting a new shipyard, an integral 
part of which was a marine railway which was 
necessary because the river on which the shipyard 
lay was too narrow to allow 10,000-ton ships to be 
launched in the conventional slip fashion. The job 
required 1} miles of 2}in. chain, each link weighing 
38 Ib., and cast into 90ft. lengths. It is of interest 
to note that out of the 8400 links tested, there were 
only nine rejected, or less than one-tenth of 1 per 
cent. of the total production. 


Were Mica 1s Founp.—The Indian Press is 
concerned with a decline in the production of mica 
because that country has been supplying approxi- 
mately two-thirds of the world’s total output of 
mica sheet and splittings up to 1938, the last year 
for which figures relating to Indian production are 
available. Other Empire sources of the mineral 
are Canada, South Africa, Rhodesia, Tanganyika, 
and Australia. Other producing countries are 





Madagascar, the United States, U.S.S.R., Argentina, 
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and Brazil, being the most important, 
ing to production figures available from 
statistics, India produced 92,918 cwt. in 


P1934; increasing to 175,100 cwt. in 1938. The mean 


average for the five years is 176,970 cwt., duo to 
the: fact ':that. production Jeapt upi in 1937 to 
297,343 cwt. 


Personal and Business. 


Mr. C. B. Wiixs has been appointed works 
manager of Hayward-Tyler and Co., Ltd." 

Dr. J. R. I. Hersurn has been elected Presic ent 
of the Electrodepositors’ Technical Society. 

Mr.: Dennis E. Wiseman has been appointed 
general manager, with Mr. W. P. Kemp, of Sort 
and Harland, of Belfast. 

Mr, Ronaup T. Garrett, of the Orient Line, has 
been elected deputy chairman and tre r of 
Lloyd’s Register of Shipping, in succession to 
. Jacobs, 

Mr. Ertc MensrortH has been released by 
Westland Aircraft, Ltd., to join the Ministry of 
Aircraft Production as Chief Production Advise: to 
the Chief Executive. 

Mr. CLarEence E. Bier, the project manager at 
the Fontana dam, Mr. Parker as chief 
engineer, and Mr. Robert’ Monroe is appointed 
assistant chief engineer. : 

Mr. Aan S. Bran, the managing director of 
United Analyses, Ltd., of Sunderland, has been 
appointed as Technical Consultant to the Coal 
Division of the Ministry of War Transport. 

Mr. Taropore B. Parker, the chief engineer of 
the Tennessee Valley Authority, has been appointed 
Head of the Department of Civil and i Engi- 
neering at the Massachusetts Institute Tech. 
nology. 
of Lloyd's Register of Shipping for the year ending 

yd’s ister of Shipping for the year endi 
June 30th, 1944, in succession to Sir Erneet Higging 
whose resignation on account of ill-health ‘was 
recently announced. : 

Tae Lorp PresipENtT oF THE CouNct. has pro. 
moted Dr. B. A. Southgate to be Acting Director of 
Water Pollution Research in the Department of 
Scientific and Industrial, Research, to fill the 
vacancy arising from. the appointment to Director 
of Fuel Research of Dr. A. Parker. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of ite insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated, 

British Coal Utilisation Research Association 
To-day, June 25th.—Royal Institution, Albemarle Street, 
W.1, -Discussion on “ X-ray Diffraction Investiga- 
tions ” and “ Physical Properties.” 10 a.m. 


Institute of British Foundrymen 
Saturday, June 26th.—Waldorf Hotel, Aldwych, W.C.2. 
Annual ral meeti and luncheon. ‘The 


gene) 
Contribution of the Steel Founder to Marine Engi- 
neering,” 8. F, Dorey. 9.30 a.m. 
Institution of Automobile Engineers 
Tuesday, July 6th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Debate to be opened by 
C. Kimber. 6.15 p.m. 
Institution of Electrical Engineers 
Sunday, June 27th.—Annual outing to Wallsend-on- 
Tyne. 10 a.m, : 
Institution of Municipal and County Engineers 
To-day, June 25th—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Annual general meeting 
-and Ttuncheon. 10 a.m. 
Royal Aeronautical Society 





To-day, June 25th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ Education 
and Training of A ical Engi ,” Sir Roy 
Fedden. 5.30 p.m. 


Wednesday, July 14th.—Grapvuates’ Sxcrion: 4, 
Hamilton Place, W.1. “Surface Finishing of 





Components,” J. A. Oates. 7.30 p.m. 
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Delivering ready-mixed concrete from a RAPIER - JAEGER Truck Mixer 


Ge @ meur ddlec 


Write for particulars of 
TRUCK MIXED CONCRETE EQUIPMENT 





JULY, 1943 


Sun| | 4 [11/18/25 
Mon) _ i I 5 /|12\19, 26 
Tue| | 16 113) 13/20) 27 
Wed 7 14.2128 
mit 315 (22) 29 
Fi 2|9 16 2330 
Sat| 3 [10/17/2431 





AUGUST, 1943 SEPTEMBER, 1943 
Sun| 1 | 8 /15)/22'29) Sun|__| 5 |12\19/26) 


Mon 2 | 9 16 23/30) Mon| | 6 13/20/27 


Tue 3 (10) 17/2431 Tue| | 7 (14/21/28 


Weil 4 11/18/25 | Wed 1/8/15 22)29 
Thu) 5 {12/19|26| _| Thu 2 | 9 /16/23/30 


Fi 6 13|2027, | [Fi 3 1017/24 
Sat 7 14/21/28, | Sat|4|11/18|25 
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in all its aspects 













The rapid expansion and new applications of industrial 
radiology under the pressure of war-time needs has meant 
new techniques, new equipment—and new materials. And 
in new materials Kodak has played its part in recent 
advances in the application of X-rays to industrial problems. 
‘Kodak’ industrial X-ray films have been designed to serve 
industrial radiology in every aspect and the range of these 
films covers every need in this important testing technique. 




















Light-alloy casting showing porosity. Radiographed on ‘ IndustreX’ Type D film. 


@ For CASTINGS 
For the routine inspection of light-alloy castings ae GCS toy) NE “Eppe D fim. 


For the critical examination of light-alloy castings, requiring the 
Sprague Ss a ee we ne Rp ee Se Be. 


For the inspection of light-alloy castings with wide thickness 


ranges, when single exposures only are warranted .. .. ..  ‘IndustreX’ Type S film without screens. Lee for 


For the examination of heavy-metal castings either by X-rays or 


gamma-rays ‘IndustreX’ Type S film with fluorescent screens or lead screens. 





For the critical examination of heavy-metal castings by X-rays aa aa 
or gamma-rays when lead intensifying screens are justified ..  *IndustreX’ Type D film with lead screens ; or, for better definition, — 
‘ CrystalleX’ film with lead screens. A cos 
@ For WELDS 
For the general examination of welds ve ee ae eee € IndustreX? Type S film with fluorescent screens or lead screens. 


For the critical examination of heavy-metal welds by X-rays or 
gamma-rays when lead intensifying screens are justified .. IndustreX’ Type D film with lead screens; or, for better 
definition, ‘CrystalleX’ film with lead screens. 


@ For X-RAY CRYSTALLOGRAPHY 
For general X-ray crystallography .. .. .. .. «.  «.  ©IndustreX’ Type D film. 


For crystal analyses in which fine detail must be revealed or 
microdensitometer measurements made xo. se “ews a es 


For the recording of crystal patterns in which it is essential to 
avoid confusion arising from non-coincidence of images in 
double-coated film .. .. .. .. .. «.  «.  «. ‘Kodak?’ Single-coated Crystallographic film. 


Whatever your industrial use of X-rays there is a ‘Kodak’ film admirably suited to your need. 


‘INDUSTREX’ FILM ‘CRYSTALLEX’ ‘KODAK’ Single-Coate 
(TYPES D and S) Fite CRYSTALLOGRAPHIC Fi 





OTHER KODAK SUPPLIES FOR INDUSTRIAL RADIOGRAPHY 

the X-ray darkroom—X-Ray Film Drying Cabinets—Darkroom 
Safelamps, Clocks, X-Ray Film Hangers and Clips—‘IndustreX’ 
X-Ray Illuminator for film viewing—D-19b X-Ray Developer 
and Replenisher Powders — X-Ray Acid Fixing Salt with 
Hardener—X-Rzy Rapid Fixer. 








‘IndustreX’ X-Ray Paper — ‘IndustreX’ and ‘Kodak’ X-Ray 
Cassettes—‘Kodak’ Curved X-Ray Cassettes—Flexible Rubber 
Cassettes—Lead Numbers—Uitra-Speed and High-Definition 
Intensifying Screens—Lead Intensifying Screens—‘IndustreX’ 
Flexible Intensifying Screens—X-Ray Film Processing Units for 
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COVENTRY EDUCATION 


AUTHORITY The Engineer 


YVENTRY TECHNICAL COLLEGE 
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UNIVERSIT ¥. OF LIVERPOOL es Alloy Steels containing chromium, nickel, 
molybdenum, and should be experienced Con- 


HANICAL ° * ti ilers f Labo 

DEPARTMENT OF HEC x: Marking Methods and W ar Production (P. 512) " adaaees, atlens experience and salary required, 

: ital ° i (A. THROP) THE ENGINEER, 25 - 6 - 43 9925, The Engineer ’ 9925 A 
cations en eae ot FRESRE F<: omar ano, Jovy es VACANCY Be 
t Oo 5 4 ineli e for mili se . 
ONSTRATOR ae the above Departs - ae Shipyard Lay-out for Welded some Advertising experience and preferably know- 
idates should have @ degree qualiiication p ledge of Machi hop Practice.—Write, giving 
strial experience Construction (?. 504) full particulars, age, education. experience, and 
nditions of appointment pat be obtained sala: thee ope TN. 37, Marine 
the undersigned, | to | whom applieations THE ENGINEER, 25 - 6 - 43 Parade, Brighton, 1. $036 A 
fd be forwarded not later than h July, eine ena 


STANLEY DUMBELL, 
Registrar 














. J)NGINEER (MECHANICAL) REQUIRED f 
Sheet and Wire Gauge Reform v. 508) Permanent post 


THE ENGINEER, 25 - 6 - 43 
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UNIVERSITY C ion. Salary £1000 p.a., with rapid advancement 
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APPLIED SCIENCE DEPARTMENTS ECTURER in ENGINEERING REQUIRED 
Seaaeanee for Achimota College, Gold Coast, for two 
ENGINEERING years, with possible permanency. £A75 

a year, rising to £840. Separation allowance for 
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H r Mechanical, or Electrical Engineers, and have 
mi SELWYN CASWELL M.S. INDEX TO ADVERTISEMENTS, PAGE 55 some Knowledge of Ce Blestricity. ” Duties 
Wales) Mech. E., A.M. Inst. C. E.; wer tied." "Thermod: an —— tapeninente 
hake FAltvas, B.8e. (Bristol. Machines as main subjects f ne London ay 
*L. EDWARD eae. MINISTRY OF LABOUR 
are: Cn MO AROB:. DS: Ome THE FACT that goods made of raw materials in AND NATIONAL SERVICE, Central (Tesbaical 
Secon R. HIGGINS, Ph.D. short supply owing to war conditions are advertised Say, London, WiC2, for the necessary forms of 
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ADVERTISEMENTS 


all 
to the Bestor of THR ENGINEER. 
Postal Adéress, 
28, Essex Street, Strand, London, W.C.2. 
Teleg. Address, 
“Engineer Newspaper, Estrand, London.”’ 
Tel., Central 6565 (10 lines). 





SITUATIONS OPEN 
LLIERY ENGINEER REQUIRED at North 





ddress, stating age, salary, expe- 
ae Pea. 9914, The Engineer Office. 9914 a 


ANAGER REQUIRED, i Develop Small 

promising Cempany employ- 

ing 250 on Government work and later Take Full 

Control. Energy, tact, and up-to-date methods 

required. Starting salary £1000-£1200. _ Good 

prospects.—Address, giving jculars in con- 
fidence, P6103, The Engineer , P6103 a 


EQUIRED, PRODUCTION MANAGER for 
Large Aero Works; previous experience in 
Large Machine Shop and Control of Labour 











essential.—Write, stating previous ex ience, to 

Box No. 7413, C. Vernon 7 .» 17-19, 
Stratford Place, London, W.1. 9938 a 

HE Post You Seeking May Not Be 

Advertised in this oe. but do not lose 

the Opportunity of Bri ‘our Requirements 


before all those who woul 7 interested and 
could employ_you. An Advertisement in the 
** Situations Wanted *’ Column would be = by 


all Leading Engineering Concerns for the cost of 
Four Lines, 6s.; 1s. 6d. for each Additional Line. 
There is no better wa of covering so large a 
field for such a wan a cena 


ENGINEER WANTED for the 

Management and Development of a Gas 

Meter Works. A knowledge of Brasswork Pro- 

duction and Daten advantageous. Good post- 
war pros’ 

ence, P0050, The Engineer 


UGHTSMAN (30-35) for the Supervision 

— the Production of Media (Pro- 

cessed Clinker), Air Ministry Work; £780 p.a. 

to commence, rising to £1040 in five years. 

Must be resident now in the Metro politan area 

a of £694 p.s.—State. details of 

duties only to HIBBERTS, Litd., 

maltant Works, Vicarage it, Battersea, 

8.W.11. Mark on the envelope top left-hand 

“D.0.” It is particularly requested 

that applicants who do not fulfil] all the con- 
ditions will apply. 9716 a 








a previous experi- | 
Office. 9950 A 


SITUATIONS WANTED 





Soon Disengaged, 
RF 41,25 years’ -_— experience, enc, install 


eae INSTAL AON a al yf ail 
HEAVY rinding, 


Boa y- in em and = 
ee and complete 2a re 
P6127, The Engineer Office. P6127 B 





—— van Wide and Extensive Train- 
~_ -yo (University Degree), —_ 
executive poultion Ah dustrial company, ex 
rience and administration, as well 
as practical experience, ‘business = and 
knowledge _ of ics, exempted military 
service, is PREPARED to CON SIDER suitable 
POSITION.—For full details address, P6116, The 
Engineer Office. P6116 B 

















SUB-CONTRACTING 
WANTED 
with al New fin. 
epeclty Automatic 7 in ‘ 
weeks) age oe Q G tor LONG 
pe “Sorowed ee Je Ss eS 
Engineer Office. 9883 ‘Mw 
MN iatins, tin. Capea, 6in. Cmte 
Engra “ies 9600, ‘The 
neer Offi. 9600 Engh: | (adress 





ACHINING W REQUIRED 


ORK 
lots, suitable for Centre 
GERS, Lid., 


by 8ft.), Slotters, Drills, Sha Lathes on. 
&e.—STRIN Wincobank, ’ Sheffield; 





Woe } oo ae REQUIRES 
PARE-TIME 


3 * — at home. ey 
HN. ring, design, lay-out, arrangements an 
details.—Address, P6120, The Engineer La 

B 





ERIENCED DRAUGHTSMAN REQUIRES 
PART-TIME (20 hours). Designing, tracing 

and colouring, lecture and slide drawir 
pared.—Address, P6119, The TT Te 
B 


pre- 





ENTLEMAN (80) SEEKS POSITION of 
trust and responsibility as Assistant to 
directors or management a man with 
executive Oabilit experience. 

, Plant and services 


ppp iceship, wing-office, 
Nation and improvement ; two years full 
of 100 hands, 


mixed labour.— 
Address, P6049, The Engineer Office. P6049 B 


IDLAND FOUNDRY OPEN to 


Plain or Machined ; — Pet 
Good deliveri: 


ACCEPT 


ORDERS for CASTINGS up to bg St 


Dry Sand 
ies. —Address 9083, "The ‘Bnughnces 





P“TseR 

TISER, with extensive 
PARED to UNDERTAKE 
above PROCESS to 
ments. 
hadvens, 908 


stil 


iG RUST PROOFING.—ADVER- 


CTS for the 





UB-CONTRACT WORK W. 


Hammers. Forgings 
immediately.—Address, 9918, The 


Forging 


ANTED. 
capacity available on two 15-cwt. Steam 
up to 6in. square executed 
— 





OFFERED 





ENTLEMAN (43) DESIRES RESPONSIBLE 
pe Be ag pe with pen # prospects. Now 


as manager and ag | to 
fostiiee employing 1400 we. 
record administration, copnieetinn, Fe agen and 
sales, design, general and aeronautical a. 
ing, sy: —— rubber. illing to travel. 
salary £1200. .— Address, P6125, The 
Office. P6125 B 





the Man You Are Seeking is 

those Advertising in this Bo Vane 
Announcement the ““* Situations Open ”’ 
Co! will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time ting Waste of Effort, Waste of 
Time, and Waste of Opportunity. The ae is 

Four Lines or under, 6s.; Additional a. 

1s. 6d. Box Numbers, 1s. extra, which includes 
despatch of all replies. 





won ENGINEER, Aged 46, SEEKS 
CHANGE; 30 years’ experience in plant 
lay-out and maintenance. Present post in ¢ 
of diesel engines and pumpi machinery.— 
Address, P6123, The Engineer P6123 B 





RRODUCTION CONTROL MANAGER SEEKS 
POSITION in Engineering Works. Age 38, 
wide experience in radio components and all 
classes of machines.—Address, P6107, The Engi- 
neer Office. P6107 B 





Weis ENGINEER (38) DESIRES CHANGE, 
18 a Fy experience, home and abroad, 

chemical eng., incl. design, con- 
struction, tion, maintenance, and operation of a. - 
Engineer Office. P6122 B 


Address, P6 





UGHTSMAN DESIGNER (31), A.M.L 

Mech. E., agen National Certificate, with 

full endorsemen experineed in the design and 

detail of "fabricated plate work and m4ny types 

of industries pant REQUIRES POSITION of 

RESPO: —Address, P6104, The Engi- 
neer Office. * P6104 B 





SITUATIONS WANTED 





» Experienced, Chief Asst. to 
Consultant ~y charge large Govt. installa- 
tions (contract control, site inapection). FREE 
owing a. Willing go abroad.— 
Address, P6126, The Engineer Office. P6 


ILECTRICAL FOREMAN, — 48, Fully 
qualified to take charge of Iai ur, 30 years’ 
practical experience, installation and maintenance 
all Romper recent experience on large electric 


furnace 
P6128, The Engineer O' 


yer be A.MLI. Mech. E., A.M.LA.E., 
extensive experience in administrative, 
exeeutive, and oomalintive os ca) Ea 
le production, D. GE 
- aie scope; £1500 minimum.—Address, 
P6109, The Engineer Office. © P6109 B 


INGINEER (44), B.Se., A.M.I. Mech. E., Good 
apprenticeship, ; 
— = design, 


és handling equipment, furnaces, 
structura: wok: * entilating inatalintions, chemicai 
plant, &c.; factory_lay-out, equipment, and 
eee work. Keen and conscientious 
worker.—Address, P6129, The Rpeinees Ofer. 

B 


M.L MECH. 








‘ities, 








roy Present Position Foreman, DE- 
CHAN knowledge 0 of 


GE. —_ 
lang, I a out, and repetition methods, 


—_ on multi-spindle ‘automatics, 
pres rred, bi oa x tial. ‘acres, Polis 
— ut not essential.— 





INGINEER INSPECTOR (40), Used to A.I.D. 
M.A.P. and precision work, able 


. PB 
a machine sho; experience and- pro- 


duction.-M. PORTEL, 52, Beleize Park, Ham, 
ctead London NOW Bs ee aio a 


experience of fine accurate wi 
particulars, P6130, The Raginser 0 . 
© 


SUB-CONTRACTING 
WANTED 


ARREL-PLATING of of 
¢ MeL, 2 aN, 


CADMIUM, COPP 

Bolts, Screws, Stampings, Beppiay Turned Pa Parts. 

ous service. guaranteed.—NICKEL- 
iC, Ltd., _ my Place, Wenlock Road, N.1 

CLE 4558). 9646 mw 

















|APSTAN gg then - gore 
ENG NINE  CAPSTANS 
AVAILABLE for IMMEDIATE PRODUCTION. 
1fin. hollow spindles. Guaranteed deliveries.— 
Address, 9729, The Meterer Office. 9729 mw 





NTRACTS.—BYWATER LTD., Available 
for Contract Work, Painting, Tarring, and 
Maintenance of Steel Structures, Plant, &c.— 
Apply, YORKSHIRE OFFICE, 30, Greenfield 
Street, Skipton. P6118 Mw 








CITY for the of 8) - 

Fou from. the ber, up to I#in. dia. Pre- 
y_componen: 

se ho ans ty. ana | 
: y delivery. — 

9883, The Engineer Office, 9333. Mw 


PARTNERSHIPS 
HED and ve FIRM 
of ENGINEERS, §specialis in gears, 
freehold premises and up-to-date 


Ps 


LE 


HAVING Aan caracey 
AVAILAB: INVITED to 
DETAILS.—Adadress, 9048, The Engineer. Ofie 


PATENTS 


es po of a | oe Producip 


and Free Pulley 
= Gait 
to DISPOSg] 


FAGTORING: wi feb 
‘Address, P6108, ‘The Engineer Ove 


pata Well-known 
ING CON! are PREP A 
SIDER PATENTS in PATENTS ‘in connestion 1 


war. development ofp -_ or — 


war 
Offic 




















MACHINERY, &c., WANTED 





cap. of deal dealing with material up 


Particulars to THOS. 
Works, Sheffield. 


J ANTED, Double-ended PUNCH and SHEARS, 


to tin. 


i. PUNCHING MACHINE, up to 

ape? of BENDING ROLLS, about 8ft. by tin. 

W. WARD, Ltd., Albion 
9948 F 





H.P. Burrell 


— SECOND MOTION SHAFT Only, 
Road Engine.- 
PRIDMORE, 33, Goat Lane, a, . 
F 











— FOR CASH.—Large PACKING 
CASES, fin. to lin. thickness; must be 
6ft. or over length, width and A og immaterial, 
second-hand.—_L. BANKS and CO., Ltd., 1/3, 
Springfield Lane, London, N.W.6. 9945 F 
ANTED, BOILER for Soil Sheritiotas. 
2/2500.1b. per hour at 100 ¢ Bn ERY, 
mounted on wheels.—GLENFAB 
Low Hill, Roydon, near Ware. Np tioe 
ye HYD. PUMP, 30/40 G.P.M., 
1500 Ib. w.p.—THOS. 'W. WARD, Ltd., 
Albion Works, Sheffield. 





REDUCTION 


Ovi 


os 
of 700 Tr. to approx. Ara 
60 H 


W mitting 75 H.P cine ho 100 
, Con uO) us per 
erload w! hen reducin r) 


iter- 





A‘ Geer ‘PRio 
BEST PRICES 
MACHINE TOOLS 


will 


*Phone ; 88781 (12 lines) Coventry ; 
grams: “ Lathe, Coventry.” 1002 


natively or or ransmithing wien edi pemarieg 
FP Biber 
‘ARD, ita., TR iow Works! Sheffield. 
F 
T, Ltd., goveaery PAY 


F 
in good fl. by first- 
onwrite wire, hone, and tati 
or 'pi our representative 
call. Authorised Dealer’ te No. 


71, 
Tele- 
F 


facti b of LICENCE on aa 
urers by wa or 0 
seoure the full COMMERCIAL Dj 
MENT of the inventions.—Address all 
munications in the first pamangs to GEORG 
FUERY Newhall Chambers, 8 , mewn t 


irmingham, 3 


ha ere of BRITISH PAT 
505,114, relating to “* angen 
Machines,”” and j 


Muitipiying 
relating to Pin its in oy ' 
paratus,’’ are DESIR O08 
G » NEGOTIATIONS With o 
more firms in Great Britain for the pup 
EXPLOITING the inventions, either by 84 
the PATENT RIGHTS or by the GRAM 
LICENCES on _ reasonable terms.—Inte 
parties who desire further particular 4 
apply to ALBERT L. MOND and THIE 
of 14 to 18, Holborn, London, E.C.1. ij 


OWNER of BRITISH PATENT 
** Im ~<a 


is D 
TTA T TONS 
Great Britain for the pu 





























es) 
toply to ALB 
14 to 18, Holborn, London, E.C.1. 


HE PROPRIETORS of BRITISH PAT 
No. og yr relating to ‘‘ Improvema 
the Fractional Condensation 


Volatile Mf ouids is DESIROUS of ENTER 
NEGOHATION th one 0 or more i 


aes 4 oa Ory 
the Sevendien, either SALE aL ot “the Lt ni 
RIGHTS or ste 
reasonable terms.— Cle a 
further particulars thenil es 3) to “TBE Et 
MOND and THIEMANN, to 18, Ho 
London, E.C.1. 9040 














of 




















CHINE TOOLS, and and similar. 


Street, Halifax. 


ee for FABRICATED COPPER 


RK, namely :— 
C OILS, WATER ‘and 
OIL PIPES for DIESEL ENGINES, 


H. 8. HOLDSWORTH. LIMITED, 





Tool Control for the purchase 


in any quantities, large or 
(Machine Tool Control Licence No. 


We are licensed by the Machine 


of all 


classes of Machine Tools, and we offer 
good prices for surplus Machinery 


small, 
172.) 


F, J. EDWARDS, LTD. 


$59, EUSTON sare LONDON, 
Lome No. - EUSton 468! (10 inet 





AS PLANT 


R* 








[UIRED, First-class Second-hand WATER 
EQUIP: 


furnaces, 
cu. ft., - 1 deg. C. 
ferab. pant is wanted for 



































as PROPRIETOR of BRITISH PAT 

shinthig’ to's Prova of aa Lppans 
or a My) 

ification and _ Distillation by Cent 

ration,’’ is DESIROUS of G 

INS with one or more firm 

of EXPLOM 

of the PAT 

of LICENCE 

who 4 


further particulars should to ALBERI 
a bY By ag to 18, Holt 
London, E.C.1. 9941 





PROPRIETORS of the Fate 
530,774, for “* Method and A) 
are DESIRO 











Lake and Co., 28, Southam 
Chancery Lane, London, W.0.2. 
For continuation of Small Advertis 
ments see page 4 
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CROSSLEY- PREMIER 
DIESEL ENGINES 





SSLEY’PREMIER ENGINES LTD 






| 
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PITMAN’S 


MAGNESIUM: 


FOR GOOD TECHNICAL BOOKS 


‘al 


Its Production and Use 


By ERNEST V. PANNELL, M.1.E.E., M.1.A.E. Ina subject of this - | 
sort, which is always expanding to admit further developments, a i| 


practical treatise on the subject is invaluable. 


the various treatments of 


This book describes 


magnesium ‘from an industrial viewpoint. 


Industrial chemists, aircraft manufacturers, photographic trades, and 


all chemistry students interested in the commerci 


application of this 


valuable war-time metal, should have a copy of this book: 12/6 net. 


PITMAN’S TECHNICAL CATALOGUE 
Pitman’s have in their Technical 
most obstinate problems. 


PARKER STREET 





Catalogue enou books to solve the 
Why not write for FREE copy? 


KINGSWAY LONDON, W.C.2 | 





SANDIACRE. Nr.NOTTINGHAM 


PURE WATER 


Pileson 


ENGINEERING CO. LTD. 
83 KINGSWAY - LONDON -W:C-2 










P.53. 











“PYROGAS ” 


All Equipment. 


Immediate Repair Service. 


BRITISH CUTTING GASES, LTD., 
SPARTAN WORKS, CARLISLE STREET, 
SHEFFIELD, 4. 

: 


LONDON, MANCHESTER, SOUTHAMPTON, 
NEWCASTLE-ON-TYNE, GLASGOW, LEEDS, &e 


HOIS 














PILE 


FRINOSBURY WORKS Mear ®t 


HOISTING MACHINERY 
DRIVERS — CRANES 


OODFIELD 


TING & MANUFACTURING Co Ltd 
HESTER RENT 









SUPERHEATER 


RAILWAY SIDINGS 


Schemes designed and estimated free 



























aa *“SBRrs®> fF 
Bee 5| S} See ae 
: oe ale 
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”. that’s what the black-out is intended to do, but 
it can beat you, too, by fouling atmosphere, raising 


temperature, sagging workers’ energies, wasting 


effort, losing precious time, dragging 


down output. 


Do not allow black-out temperature to hinder pro- 


duction. 


Consult the G.E.C.- whose ventilation 


engineers give expert advice on ventilation equip- 


ment especially designed for black-out conditions. 


DON’T LET THE BLACK-OUT 


BEAT YOU, TOO ..<« 


CONSULT THE & G. C. ON VENTILATION 
with GENALEX 


EXHAUST -FANS~ ~ 





Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2. 


Sen. II. 


Steel Rails, All Sections 
Points and Crossings 


EDWARD SISTERSON LIMITED. 
NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 


LA MONT 
BOILERS 


FOR ALL PURPOSES. 
PARTICULARS FROM 


LA MONT STEAM GENERATOR Ltd., 
8, WATERLOO PLACE, 
PALL MALL, LONDON, 8.W.L 

















priming. 

Variable stroke and 
Automatically Reversible 
pumps. 


ROTOPLUNGE PUMP Co. Ltd. 
> $8, Victoria Street, S.W.1 
Phone: VIC 4395 Grams: Rotoplung 


fay 1BOOTH CRANES 


ALL TYPES 
JOSEPH BOOTH € BROS - RODLEY - LEEDS 


PUMPS FOR: & 
CREOSOTE PITCH 
FUEL, AS ” Pumps 
SUPPLIED TO = for 
PETROLEUM 9 ae 
BOARD Vy Water, Tar, 
g Fuel, Oil, etc. 
Oo Q Suction lifts 
A C> 25ft. without 





























CYCLONES 
BEDPLATES 
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AGENCIES 


A LEADINGJENGINEERING COMPANY Have 
a few vacant territories, for which they are 
PREPARED to GRANT AGENCIES to estab- 
lished Firms or Individuals with sound factory 
connections. The agent will require to sell special 
electrical rie geo for purifying and revitalising 
= air. Good t-war possibilities for handling 
full range, including heating, ventilating, 
refrigerating plant, and ne ey details 
to Box 8351, Armstrong-Warden, 69, New Oxford 
Street, W.C. 1. 9916 D 








Mi coven ACTURERS’ AGENT ( Ry 


aay —Address, P6113, The Engineer Office. 
P6113 D 





EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 


OF PASSES in_the 
A.M. Inst. C.E., A.M.I. Mech. E., A.M.I. 
E.E., A-F.R.AeS., A.M.I. Chem. E., 0. & 
G., ete. Examinations have been gained 
by T.LG.B. Students 
in view of Air Raid and Working 
Cond fone, study at home ‘with the T.1.G.B. ~ 





order te achieve the best and results. 
Write to-day for “ The Engineer's Guide to 
Suceess **—! taining the world’s choice 


ra Boe -oayeeniry Courses—over 200—covering all 
and recognised qualifications. Mention 
branehe raneh, post or See that interests you. 
guarantees training until suceessful. 
THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 

76, Tempce Bar Hovusg, Lonpon, E.0.4. 


IS 





CREATIVE PIONEERS OF 
TEACHING BY POST 


offer unequalled instruction in 


were. of  Faguentas 


Among our many — and Free 

** Mec! ey Engineering 2 Shop 
Practice, ** Motive Power ring and 
a yo Fire then my 3 Aero- 
nautical Engineering,” “‘ ilectrical Engineer- 
ing,” “* Motor “* Marine Engi- 
neering,”’ “* 


Civil _-— 3 * ** Mining Engi- 
neering,’’ and ‘‘ Sanitary Engineering.’’ 
Write for any one (or more) of them, or for 
the willing services of our Advisory Dept. 

We have special terms for men in H.M. Forces. 


INTERNATIONAL 
199, International Bldgs., Kingsway, Sauaee- 








For continuation of Small Advertise- 
ments see page 56 





Wertical Milling Machines 
all geared, hardened and ground throughout, ball 
and roller bearings, swivelling head, 30°x8* Table 

HENRY MILNES LIMITED, Machine Too! Works 

Ingleby Street, BRADFORD 





THE GLASCOW RAILWAY 
ENCINEERING COMPANY ‘* 


RIGBY STREET, GLASGOW, E.1. 
Telephones : Bridgeton 3350 & 1562. 
Telegrams : Eup Phone, G % 

London Office : Peo oy ‘c. Tennant, Sons 

c/o Vavasseur & Co., Ltd., 
5, nonin: ee Minories, LONDON, E.C.2. 
Manufacturers of 
Railway Carriage, Wagon and Tramway 
Wheels and Axles and General Engineers. 








CASES .or 


INSTRUMENTS E SPARES 


quantity or small batches 

quiries invited from instrument 
makers and government 
tractors. A! D Fi 


con- 


LLY APPROVED 


MALLINSON ¢ ECKERSLEY LTD 


SALFORD 3 MANCHESTER 








 JOHNSON-FEL 


CRACK DETECTOR 
“UNIVERSAL 4” 


Supplied te the Air Ministry, Admiralty, Ete. 


Entirely self-contained, including tank 
incor poratin ‘Current Flow’ and 
‘“Maghetic Flux’ methods of Crack 
Detection. Sliding heads have patented 
Resilient Contact Pads adjustable 
within a range of from 2in. watt 


SPECIAL TIME-CONTROLLED 





SWITCHING. Thecontrol of the actual © 


process of magnetisation has been made 
entirely automatic. 


VOLTAGE SELECTOR SWITCH. 


Please write for rticulars and 
* details ef various Models available. 






iMIiTED 
England. 
Detector.” 





GELL 
Telephone : 20795 





t 
63, STREST, SHEFFIELD, 3, 
el Telegrams : “ 








IMPORTANT NOTICE. 





Messrs. ALMEX LIMITED 


78-82, Exchange Buildings, 
Stephenson Place, BIRMINGHAM, 2. 


’Phone: Midland 0682. 


’Grams: Almexlim, B’ham, 2. 


are prepared to purchase 


““TUNGUM” 


(brand) ALLOY 


SCRAP 


under the instructions and at the request of 


THE TUNGUM ALLOY CO. LTD. 





Any works producing such Segregated 
Scrap in the course of their opera- 
tions are asked to communicate with 


Messrs. 


ALMEX LIMITED. 






HOPI 
HOO 


ae . 






































SPENCER 


SPENCER-HOPWOOD 
(Assocd. with Robert Stephenson & 


Locomotive Works, DAR 


17 SOUTH SURREY Ve 





[* ¥., BRACKET? & 001k 


ar Wylie : 
nll dlc, hae . 











SHEET METAL WORK, PLATEW 
OXY. CUTTING, ARC WELDIN 
AND GALVANISING | 
ARKINSTALL BROS., Lf 
Battery Works, Coventry St., Bi . 
A.\.D. Approved. 











‘THE standardised card adv 

below are inserted in placg 
firms’ large advertisements whic. 
been omitted due to the paper 








DAVY and UNITED. 


ENGINEERING CO. LT 
PARK IRON WORKS, SHE 


See our displayed advertise: 
. JUNE 18 















J. & H. McLAREN LIMITE 
MIDLAND ENGINE WORKS, 


See our displayed adverti 
MAY 28 











THE MELVILLE-BROD 
ENGINEERING COMPA 


SINCLAIRTOWN FOUNDRY, KIRKCG 
See our displayed advertisement 
JUNE 11 























MYFORD 


ENGINEERING CO. LTE 
BEESTON, NOTTS 


See our dispiayed advert 
MAY 28 
















J. & F. POOL LIMITED: 
HAYLE, CORNWALL 


See our displayed advertisement 
MAY 28 













































RANSOME & MARLE! 
BEARING CO. LIMITED 


NEWARK-ON- , ENG 
See our displayed advertisem 
MAY 28 
























R. G. ROSS & SON, LIMIT 


Eglinton Engine Works, Glasgow, ¢ 





See our displayed advertisement 
MAY 28 














W. F. STANLEY & CO.L 


NEW ELTHAM, LONDON, S.E.9 © 





See our displayed advertisement 
MAY 28 4 











TUNGUM SALES CO. L 


Brandon House, 
Painswick Road, Cheltenham, Glos 


See our displayed advertisement 
APRIL 30 
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RUSH Motors ensure the 
continuous flow of 
speeded production. Com- 
pactness and adaptability are 
their outstanding features. 
Whatever the application 
there is a size and type to 
suit the most exacting need. 
Photographs show (above) a 
Brush Motor operating saw- 
mill machinery; (below) a 
typical Brush Induction Motor. 














a 
TRICA! AICI 
~'MILAL CNUI! 
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‘DRUM PUMPS 


BALL AND ROLLER BEARING PATTERN WITH SELF-CONTAINED REDUCTION GEAR 


Telephone Ne. 2358. 
Telegraphic Address : DRUM ENGINEERING CO., 
“ DRUM-PHONE-BRADFORD.” BRADFORD. 








LONDON OFFICE: 


38, VICTORIA STRE) 
Telephone No. ABBEY 3961. 


LIMITED 


Recl: 











MARINE AND LAND ENGINE FORGINGS 
“ Supplied Black, Rough Turned or Finished 


BUILT % SOLID CRANKSHAFTS FINISHED COMPLETE 


QUICK DELIVERY OF PROPELLER SHAFTS Finished with Gun-metal Liners 


FIFE FOKGE COMPANY L? 


KIRKCALDY, SCOTLAND. *:°*: 


TELEPHONE 
N° 2716 








GREAT ACHIEVEMENTS - 


EFORE the dawn breaks, whilst our own particular war efforts. Thirdly, 
perhaps the last light from the starsis because Vokes Air Oil and Fuel 
dimming, off they go. Another daylight Filtersare used on aero engines of all 
raid over enemy country. As daylight types and are approved and adopted 
breaks the fight is on. Enemy A.A.cracks by British and Dominion Governments. 
out, up soars the foe’s fighting aircraft. The Vokes Filtration Standard of 









Over the target no kindly dark- Efficiency—99.9%, of all icles 
ness shieldsthem, butour to 0.00004 in. .isa 
planes “ unload *’ with cima factor. That is 
deadly accuracy on their why Vokes Air Oil and 
objectives. Yes, great Fuel Oil Filters are used 
achievements these. We, in the most famous engin- 
at Vokes, are particu- eering works thro ut 
the world and in all forms 


larly interested in these 
great achievements for 
several reasons. Firstly, 
because each of these 
successful daylight raids 
brings Victory ‘nearer. 
Secondly, because pre- 
cision and accuracy are 
watchwords that govern 








Vokes Air Filter for Aero Engines. 


VOKES LTD. 


of industry. Vokes toe 
nicel experts are always 


ready to answer og tee 


Contractors to 
weer & DOMINION 
\VERNMENTS, 


LONDON, 3.W 










Ok. Sur... 
this is a job for 


FONDU 


**A concrete job in such a short time might have . 
been impossible if there was no such thing as 
Fondu. There’s a cement which’ll give me concrete 
rock hard in a day, and you can take it from me, 
sit, Fondu is a blessing in these days of rush and 
tear. Don’t worry, sir. Leave it to me and Fondu, 
and the job’ll be finished in 24 hours.” Ciment 
Fondu One-Day Concrete is Saving Britain’s Time 
— maintaining supplies in the Battle of Production. 


Conevele Keady forAng thing 
in se ad 


LAFARGE ALUMINOUS. CEMENT COMPANY LIMITED, 
THE KILNS, RIPLEY, SURREY. Phone: Ripley 318 & 319 


t E 
B 
h 
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CIMENT. 
FONDU 


ALUMINOUS CEMENT 
———————S 




















~ KENNAMETAL 


BRIT PAT. Nos 514.033/4/5 PAT. Nos | BRIT PAT. Nos $14,033/4/5| 


‘GALEX PZ 


GOOD DELIVERIES GUARANTEED 


if you want TIPS and TOOLS to save time and labou 

you cannot do better than use KENNAMETAL for conan he 
in the toughened state, or GALEX for cutting cast iron and 
certain non-ferrous materials. Send all orders to Dept. K. 


| |NVGEORGE H. ALEXANDER) 
SS Sn 
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| DREDGING 
PLANT 


To the Largest Dimensions & Capabilities 


PATENT CUTTER HOPPER DREDGERS, 

PATENT DIPPER DREDGERS, BUCKET 

DREDGERS, GOLD AND TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Hopper Barges, Screw Steamers, Side & Stern 
Paddle Wheel Steamers, Tugs, Etc. 





~ : New Buckets, Links, Pins, Gearing, &c., supplied ' 
for existing Dredgers. Dreager “ Manga.” Dredging pumps and engines erected at works. 
Rechmegion Dredger “Manga,” built 


oe for of Bei ae Aes wert 6 Md FLEMING & FERGUSON LTD. 


to a distance of 3,000 feet and a height 
of 22 feet. Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tei. Add.: “ Phoenix Paisley.” 


London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad St., E.C.2. ‘Phone: London Wall 4846, 
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REWUCE THE CO YS BURDER BY ‘| 
— 

















This double Diesel Casualty 


First- and last -aid by Barimar 


THE ACCIDENT WHICH BEFEL these powerful Diesel engine cylinders involved, in 
actual fact, two engines, the big Diesel, operating a powerful tractor, engaged on 
national work, and a smaller engine for starting the larger one. 


A sorry plight, as the picture shows, with part of the main engine 
crankcase smashed to bits. Barimar, specialists in Heavy Diesel 
Engine parts for many years, were immediately approached for 
first-aid for the big engine and the complete repair of its in- 
valuable “little brother.” In this case—as in all cases—first-aid 
meant /ast-aid, for Barimar repairs are guaranteed. 


This extra difficult job was completed in five days—completed in 


every sense of the word. The Barimar Scientific Welding repairs 

“ . are so meticulously perfect that alignment of bearing surfaces is pre- 
\ i served, costly machining avoided, and re-assembly is an easy matter. 
Every Barimar workman is a skilled specialist, bringing to bear upon the job the accumulated experience of 
Barimar’s 40 successful years. There are five Barimar Branches throughout the country, all equipped to 


handle castings up to 10 tons. Where, however, transport is impossible, Barimar Mobile Repair Squads 
repair on the site, their work, likewise, covered by the Money-back Guarantee. 


NEVER HESITATE IN CONSULTING BARIMAR 


however grevious the damage, ask Barimar first and ensure honest and expert advice. 


Consign damaged parts by rail CARRIAGE PAID, advising us by letter. 
a BarimaR Barimar House, 22-24, Peterborough Road, Fulham, London, S.W.6 


Telephones’: RENown 2147-2148. Telegrams : “ Bariquamar, Walgreen, London.” 
To save time and transport get in touch with the nearest Barimay address. They ave competent to advise and help you straight away :— 


BIRMINGHAM 12: 116-117, Charles Henry Street. "Phone: Midland 2696 MANCHESTER 18: 67, Brunswick Street, Ardwick Green, "Phone: Ardwiek 2738 
NEWCASTLE UPON TYNE 1: 81, The Close. "Phone: Central 21055 GLASGOW, 0.2: 134,West George Lane. "Phone: Central 4709 


THE WORLD'S SCIENTIFIC WELDERS 
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GET KE-KLAMP MINDED! | 
fot ttle beliw on We Ltijlddtld/ \ 














‘Naval’ Pressure 








te ety 





O bring about unconditional surrender we must “put the 

screw ’’ on the Axis. Here’s the 3-WAY KE-KLAMP method 
of ‘‘how to set about it.” After all, for a real good job 
executed with speed, simplicity and certainty, there’s nothing to 
beat KE-KLAMPS. 

And when victory is ours . . . when the Hitler “ grub” screw is 
off Europe . . . then will the Gascoigne principle of GRUB SCREWS 
in KE-KLAMPS materially help in reconstruction everywhere. 


KE-KLAMPS 








Telephone : Reading 4831 (3 lines) 


THE GEO. H. GASCOIGNE CO. LTD. (EQUIPMENT DEPT.), BERKELEY AVENUE, READIN 


Here’s the simple, quick and rigid method of 
erecting all forms of tubular structures with 
KE-KLAMPS :— 







KEY 






The hardened steel ‘‘ cup-ended’’ Grub Screws, 
when screwed through the Ke-Klamp, bite deeply 
into the tube surface, giving rigid construction. 
(Tests have proved that one screw will hold a 
vertical load of 2} tons.) Reverse turns of the 
Key-Tool will release the Grub Screws for any 
necessary readjustment. 





we CUP-ENDED 
LOCKING SCRE 



















Supplied in over 400 different shapes and 
sizes, we have the Ke-Klamps YOU need. Let us 


know your requirements. 





Telegrams : KEKLAMPS, READING 
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MACHINAMENTYM VT NON VVL@ARE SICVT OPINAMYR |<: 
ITA SIN Q@VLARE IN EIACVLANBA AQVA,ADVERSYVS 
INC EN DIA: MAXIME ¢€VM FLAMMA SVPERANTE,NVLEI £f 
PROPIVS AD ADES PATET ADIT VY 8- e” 











$2 Efpece d’artifice nouveau lequel ainfi que ie penfe n'eftre encore cdgnu, aufsi eft il fort proprea ie 
Ger l'eau contre le feu, mefmement lors que la flambe empefche que aul ne peut approcher de!'edi- 
fice qui ard. 











An Ancient Machine designed, together with 59 others, by JACQUES 


BESSON, ‘‘ Mathematician and Scientist,’’ who depicted them in an_ interesting 
series of old prints in the year 1569. We draw your attention to the pump, the 
portable dam, and the ladies of the N.F.S. Besson entitled it: “A type of new artifice 
which, so I think, is not yet known; likewise it is very suitable for throwing water on a fire, even when 
the flames prevent anyone from approaching the burning building’. . . Con UErse ly allow us 
to remind you that if, in 1943, you are engaged on work of National importance and 
stand in need of up-to-date Plant and Machinery, you cannot do better than consult us. 
Our stocks are probably the largest in the country and we have beet able to help 
thousands of firms by giving prompt delivery of modern plant that was vital to Production. 


GEORGE COHEN, SONS & CO., LTD. 


Established 1834. Wood Lane, London, W.12 (She. 2070) ; Staningley, Near Leeds (Pudsey. 2241 ). aa. 
9° at Birmingham, Manchester, Sheffield, Glasgow, Newcastle, Swansea, Bath, Southampton, Belfast, etc. 
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THE AGE OF AUTOMATIC STOKING 


15000 vO i eS 






Five Size No. 19 






COCHRAN 
BOILERS & 


fitted with - 





poe 


ca RIOR STOKE RS Heating Engineers for the Scheme: NORRIS _WARMING CO., LTD., Burley House, 


Theobalds Road, W.C.!. 


at a military establishment COCHRAN & CO., ANNAN, LTD., ANNAN, SCOTLAND 


AS/CH. & 
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A GWYNNE SUCTION’ DREDGER 


BUILT COMPLETELY IN OUR LN, Bae 
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EVERY TEST 
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I Tia . LIMITE 
ALCESTER, WARWICKSHIRE 


PHONE. ALCESTER 175. 
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B HERBERT ap 
HEAT TREATMENT 


ys association with GIBBONS BROS., LTD, 

DUDLEY, and THE THERMIC EQUIPMENT 4 
ENGINEERING CO., LTD., PRESTON, we are noy 
able to supply a complete range of furnace equip, 
ment, comprising :— 


GAS AND OIL-FIRED TOOLROOM AND HEA 
TREATMENT FURNACES. 























496 
PRODUCER GAS-FIRED FURNACES OF Al; 
KINDS. 6 
STOKER-FIRED FURNACES WITH AUTO. fror 
MATIC TEMPERATURE CONTROL. to 
PULVERIZED COAL-FIRED FURNACES§ "EP 
ATRITOR SYSTEM. full 
: LAI 
NORMALISING FURNACE FIRED» BY FIVE AUTOMATIC STOKERS. We submit estimates for complete installations, LAl 
EACH STOKER CONTROLLED BY ITS OWN PYROMETER. including all auxiliary equipment. 
TEMPERATURE VARIATION THROUGHOUT THE FURNACE DOES | 
NOT EXCEED °24° F. Enquiries are solicited. 
















ALFRED HERBERT LTD. COVENTRI&L 


HARVE! 








SCOTTISH MACHINE TOOL CORPORATION 


LIMITED 


ALL ELECTRIC 
GUILLOTINE PLATE SHEARING MACHINES HORIZONTAL 
DRILLING & 
TAPPING 
MACHINES 











Sizes made from 2in. 
to 10in. spindles. 


Travels to sult cus- 
tomers’ require- 
ments. 

The fastest and most 
easily operated 
machine of its type. 


TELEPHONE: 
GOVAN 





“GAND 
G 


TELEGRAMS : 





with automatic plate holding down gear 


JAMES BENNIE ssoix. Gos A. HARVEY «« 


Clyde Engine Works, GOVAN, GLASGOW, S.W.1 . Albion Works, GOVAN, GLASGOW 
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HERBERT 








COMPLETE 
THREADING 
EQUIPMENT 


Coventry Self-opening Diehead. 


COVENTRY DIEHEADS for all general threading 
from the smallest to 44in. diam. Simple to use, easy 
to set. Dies quickly withdrawn for sharpening and 
replaced. The Book of the Coventry Diehead gives 
full instructions for use and maintenance. 


LANDMATIC 8in. to 4in., LANDEX fin. to 2in. AND 
LANCO ROTARY DIEHEADS jin. to 24in. diam. using 
tangential long-life. chasers. 


Landmatic Diehead. 


LANDIS COLLAPSIBLE TAPS. 1}in. to 13}in.~ diam. 


LANDIS BOLT AND PIPE THREADING?’ MACHINES 
for all kinds of threading work up to 20in. diam. ~ 
WE CAN GIVE PROMPT “DELIVERY ~ OF’ ™ 
COVENTRY AND LANDMATIC _DIEHEADS 
AND DIES FOR CUTTING THREADS OF ALL 
SIZES AND PITCHES IN GENERAL USE, 


We are always ready to assist users in obtaining the best results from any equipment which we supply. 


d: LFRED HERBERT LTD. COVENTRY 








ORTHINGION 











ONDENSING py) pa 


FOR 
POWER STATION SERVICE 


— — —— 
tO. Rs SS 


i 


ZS 


y SIMPSON 
EQUIPMENT 





Right : 30,000 kW. Condensing and Feed 
Heating Plant in an important 
Power Station in North Midlands. 


: High Pressure Feed Heating 
equipment incorporated in plant 
shown on right. 


__ OTHER PRODUCTS 


ugai Fumps~for 


t : ae 
CVGporators [ori 


fe -~qgerotors 


Ast LAS t 
YYater ¥Vork 


WORTHINGTON - SIMPSON LTD... 


Marine ond Land Service 


NEWARK-ON-TRENT 
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BOLTS 
NUTS 
RIVETS 
WASHERS 


FOR ALL 
Engineering & 
Constructional 

Work 








¢ OP sx! . 
Richarvds 





CHARLES RICHARDS & SONS, Ld. 
imperial Nut and Bolt Works 
DARLASTON, hr. Wednesbury 


Phones : Dartaston 140 (5 fines) 
‘Wires: “ Richards, Dariaston ” 











sional published articles, 

very little has been heard of 
the devéfopment of the “ Benhis ” 
System of Marine Stoking. 


Nevertheless, much useful work 
has been done. and valuable 
experience gained under the 
exacting conditions of war at sea. 


The “ Bennis” S has been 
applied to a number of merchant 
vessels, an@ has proved to be 
satisfactory as regards thermal 
rg easy and flexible steam- 
ing, low maintenance over tong 
voyages (often of nifie months’ 
duration), burning fuels bunkered 
at way eee world ports, 
inexperienced stokehold icbouss 
and fapidly fluctuating _ load 
demands. 


Spit 1939, except for occa- 


STEAMING POWER 


One vessel of 12,000 tons total dis- 
placement, with @ formal servite 
speed of 13} knots, was chased by 
a U-boat. Although low 

English slack was being used, 
sufficient steam was raised te 
enable the vessel to steam at.15} 





knots for over six hours—the U- 
boat gave Up pursuit, The éxtra 
load requi from the boilers 
representéd an increasé of 20%, 
to 25% above normal. 


Another vessel of similar size and 
of 13} knots service speed, and 
equipped with three 3-furnate 
Scotch boilers, mechanically 
fired, steamed for approx. 2,000 
mites dt 12 knots on two boilers 
only, Waoat any evidence of 
“foreing.” 


FLEXIBILITY OF STEAMING 


Stéam lead céhditions afsea have 


altered ehormously, due to the 
requirements of tonvey condi- 
tions. At O6fe moment the 
om defmand from the three 3- 
rnaté Scotch boilers, working at 
py ibs. — sq. inch pressure and 
0° F | temperature, may 
be 53,000 Ibs. per hour; @ few 
minutes later, it may fall to 
Ibs. per hour, and then be 
forced to revert to the higher 


figure. 


No trouble has been — 
in the maintenance of 


pressure just below biowing-off 
Fen without the saf valve 
hehe nee these éxacting con- 

of rapidly fluctuating load. 


THERMAL RESULTS 


Thefollowing are results obtained 
on a “Bennis” Stoker - fired 
Vessel over a voyage of 2,300 
hours steaming at sea, mostly in 
convoy, and with bollers steaming 
40%, below normal load :— 


Thermal efficiency 73-37%, 
(fluctuating load). 


Coals used, Natal, Yorkshire, 
Nottingham, Welsh, Durham, 
Indian. 


Thermal efficiency of same 
boiler plant over 400 hours, 
under 


oe emmy co 


Further information concernin 
“Bennis” Marine Stokers will 


Soommniee” ‘Uisied” {i 


Hulton, Bolton. 





STEEL FRAMED BUILDING 

















CATALOGUE 
EDITION ‘A’ 
ON APPLICATION 
LONDON: 59-60, GRACECHURCH ST., £.C.3 











POSSIL IRONWORKS 
POSSIL 


PARK, GLASGOW 


BROWNLIE & MURRAY, L 








Pit UNGEN BHR 

















SECURITY 
SIMPLICITY ~~ 


SILENTBLO(D 


NO VIBRATION 
LUBRICATION 
OR WEAR 


FLEXIBLE =u BEARINGS 


FOR ALL 


OSCILLATING MOVEMENTS 


There is no metal to 
metal contact in Silentbloc 
Flexible Bearings. The 
inner and outer sleeves 
are both positively 
fixed to the respec- 
tive parts of the 
mechanism and 
separated from 
each other by the 
_ specially assembled 
pre-loaded rubber 
bush. The pre-loaded 
rubber-bush provides 
the medium for the 
oscillatory |movement. 
There is no noise, no 
vibration, no wear, no 
lubrication or adjust- 
ment required. 


Full particulars on application. 


SILENTBLOC 


MITED 
VICTORIA GARDENS 
LADBROKE ROAD 
NOTTING HILL GATE 
LONDON. W.11 
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MINISTRY 














Jou wouldul use a 


hawser to tte 


SUPPLY 





a parcel 





And there’s no more reason 
why you should tie up 
unnecessary h.p. and 
materials by ordering larger 
motors and control gear 
than are actually needed. 
Every h.p. — every ft. Ib. in 
fact, must be packed into 
the war effort. 


Inake 6 SHALLER miilot do the ol} 1 


Don’t keep in idleness any 
longer the capacity for overload 
of your motors. 

They can be continuously over- 
loaded by 10% with absolute 
safety. 

Unused overload capacity 1s a 
gift to the enemy. 


ISSUED IN COLLABORATION WITH BRITISH ELECTRICAL MANUFACTURERS 


THIS SPACE IS PROVIDED BY CROMPTON PARKINSON LTD., 





LONDON- 
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BUTTERS’ 
HAND - STEAM - OR 
ELECTRIC DERRICK CRANES 


The new Butters Derrick Crane 
incorporates Clear Vision of Load 
in all positions, 100% Foolproof 
Jib Interlock, Machine Cut Gear 
throughout and many other out- 
standing advantages. 


BUTTERS BROS « Co 


LIMITED 


LONDON: 3-8, DUNCANNON STREET, W.C.2. 
Telephone : WHitehall 8658 (2 Lines). 


, GLASGOW: MACLELLAN STREET, S.1. 
‘esied iat Telephone : \BRox 1525 (4 Lines). 


Shown is a group of 10-ton (2 Motor Type) Electric : BIRMINGHAM : COUNTY CHAMBERS, 
Telephone : CENtral 6043. CORPORATION STREET. 


Derrick Cranes at work on a large contract. 











Vacuum Vessel i2ft Zins Diam.20 ft high 
tested ta-Ol n/m, absolute vacuum. 










ie 













Welded Stainless Steel Absorption Column All 
‘Welding X-rayed. Length 53 ft. Diameter 
6 ft. 6 ins. Weight 28 tons. Test Pressure 150 Ibs. 





G-A:-HARVEY & Co(vonnon EE? Yonbon's.e7 
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, Ke | R- HUDSON Lp 
*| LEEDS 


IGHT RAILWAY 
EQUIPMENT 














TIPPING 
MINING 
& 
ESTATE 
TRUCKS 




















WE ALSO PRODUCE 


STEEL 
CASTINGS 


IN OUR OWN 
FOUNDRY 











Illustration 1680 


ROBERT HUDSON 


LIMITED 
HEAD OFFICE : LONDON OFFICE : 


RALETRUX HOUSE 21, TOTHILL STREET 
MEADOW LANE WESTMINSTER 
LEEDS S.W. 

CABLES (ALL OFFICES) “the 


TELEPHONE : LEEDS 2:0-00-4 “ RALETRUX.” TELEPHONE: WHITEHALL 7127 


BRANCHES AT :—JOHANNESBURG: P.O. BOX 5744, DURBAN: P.O. BOX 1007. LUANDA: P.O. BOX 410. 
LOBITO ; P.O.BOX 101. PORT LOUIS (MAURITIUS): P.O.BOX 161. CAIRO: P.O. BOX 1446. CALCUTTA: P.O. BOX 23 


SOLE SELLING AGENTS FOR STEAM AND DIESEL LOCOMOTIVES ALL SIZES AND TYPES 


MADE BY 
KERR STUART & CO. 


THE HUNSLET ENGINE eg L™ (INCORPORATING) THE AVONSIDE ENGINE CO, 
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Wi economtcal heat of industry / 


Priest Furnaces, whatever the fuel they are 
designed to use, give the maximum utilisation 
of that fuel. They are economical, because 
they represent the most efficient combination 
of elements of design, giving precision control 


of temperature and all other conditions. 





They are efficient in another sense, too—planned 
in conjunction with the users’ requirements, to 
afford maximum convenience in operation, high 
productive capacity and low labour costs. 
Because of the extensive experience upon which 
they are based, maintenance charges are low. 

















PRIEST FURNACES LIMITED 





. KI 
LONGI 









GLANDS = MIDDLESBROUGH - 


— 
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~ ALLEN 


\SWATE RWORKS 
PUMPING PLANT 


A large pumping unit installed in a 
South African waterworks, comprising 
an Allen 7,000 b.h.p. 4,200 r.p.m. two- 
cylinderturbine(210 Ibs. per sq. in. gauge 
pressure, 600 deg. F. total temperature) 
driving through speed reducing gears 
two 36 42in. double suction centrifugal 
pumps operating in seriesand capable ofa 
continuous output of 50,000,000 gallons 
per day against a total head of 560ft. 


The Allen condensing plant is of the 
surface type, mounted in the suction 
pipe line of the main pumps, so that the 
whole of the water discharged is used 
for cooling purposes. 


The pumps are split on the horizontal 
centre line with branches on the bottom 
half of the casing. This enables the 
pumps to be opened up for inspection or 
dismantled without breaking pipe joints. 


Pumping units of comparable size are 
rarely constructed in Great Britain. 














Specialists in the design and construction Pot complete waterworks 
pumping plant installations, including oil engine, steam turbine, 
steam engine and electrically-driven units with associated equipment 


W.H_ALLEN SONS & Co Lap. 


“.tsiono| BEDFORD. ENGLAND. |...02r2 
PUMP, BEDFORD i Oe OR Oly ae 
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TRADITIONAL RELIABILITY 





Now, 
and in the 
coming 

period of 
general 


reconstruction 


SPECIFY 
BIH 


ELECTRICAL 
EQUIPMENT 








THE BRITISH THOMSON-HOUSTON CO.,LTD. 
CROWN HOUSE, ALDWYCH, LONDON, W.c.2 


A3367 


RAIL 


Py 
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Da W, MACLELLAN, LID 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW, S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
3 TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
BRAILWAY AND GENERAL ENGINEERING 


Telegrams : 
“MACLELLAN, GLASGOW” 


Telephone : 
BROX 1410 (3 lines) 


FEED WATER 
HEATERS 















PLAIN TUBE—MULTI-FLOW 
construction 


These heaters embody several patented 
features and give the highest efficiency. 


For LIVE or EXHAUST STEAM. Also 
for Oil Heating and Cooling and as Heat 
Exchangers. 


Samzr4mrr-— = 





Gales Finis 















@ For use with V.I.R, Cables 
in conduit systems. 


* » Assembly ped pucntoee conduit 
fused 
tee oe es 





in any position to suit machine 
shop layouts. 


@ Tee box provides fuse pro- 





@ installation is simple and 
economical. 


= for full particulars 


BITE box 


BRITISH IN 
Head Office RE 


Pp 


SULATED CABLES 
co T 


T ANCS 


LEO: 


s 








-—“ COLLGRAF” 


Registered Trade Mark 


“COLLGRAF” stands for 
a proved successful system 
for the controlled injection 
of scientifically prepared 
Graphite into all manner of 
plant operated or serviced 
by STEAM and/or WATER. 


“COLLGRAF ” comprises a 
full range of apparatus and 
fittings (protected by British 
and Foreign Letters Patent) 
as well as _ the _ special 
“COLLGRAF ” Compounds. 





“ COLLGRAF ” provides OIL-FREE Lubrication and thus an OIL- 
FREE Condensate ; it further prevents SCALE and CORROSION 
in Boilers, as well as in the whole Steam Circuit, thereby 
establishing the essential conditions for unobstructed HEAT 
TRANSFER so vital to :— 


a= FUEL ECONOMY 


FOR: ENGINES — TURBINES — PUMPS — BOILERS — VALVES 
CONDENSERS — CIRCULATORS —SUPERHEATERS —PRO- 
CESSING AND HEATING PLANT, etc. 


Write for full particulars to the Sole Makers :— 


TRIERI(R &® Bros Lt 


36, VICTORIA ST., WESTMINSTER, S.W.1 
Telephone : Abbey 2777 Telegrams : ‘* Viscosity, Sowest, London.” 
Also Makers of Lubricants and Lubricators of repute since 1882. 


















» 








..»-A SERIES OF TECHNICAL BULLETINS 


UNION CHAMBERS, “pas BULLETINS are the first of a series intended to provide information 


63 TEMPLE ROW, on properties, manipulation and treatment of the Wrought Aluminium Alloys. 

All the data are based on wide and practical experience combined with the results of 

BIRMINGHAM, 2 scientific research; they can be regarded as authoritative text books, which will 

eventually include all aspects of aluminium alloy fabrication. The information 

TELEPHONE given may not only advance your knowledge of aluminium alloys, but will provide 

MIDLAND 0721 an answer tc many questions of technique, thus saving time —or, perhaps, the 
advice they contain may prevent a problem arising. 

TELEGRAMS Industrial executives are invited to ask for any Bulletin likely to be of value to 

LIGHTALDEV, B’HAM 2 their work in the war effort. ° : 


WROUGHT LIGHT ALLOYS DEVELOPMENT ASSOCIATION 


This space has been made available by the courtesy of Messrs. Reynolds Tube Co., Ltd. 
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Pouring Sh ¢:12] Mah coMaatol¥ l(c Mon! 
[20 ton Casting through 


several feeder heads. 
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ROWN old in hari 


ad but still ulin their 
weight! They. come of he right . 
and. with. horses, 5. ae nen,» tell. 
That is true of Air acacia Fess Paint- 
ing. Units as well. Air.“Compressors. aby. : 
“pedigree "*products and will serve you faith 
at an age"when many a.fai is retired. ‘from. 
active service ! * But they 

regular care. a 

machinery deserves 

not-replacement, s 
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FILTRATION PLANT 


Characteristics : 


NO MOVING PARTS 
LOW HYDRAULIC LOSSES 


Repeat orders testify to satisfactory service 
Please write for List No. 2320 to 













fDulsometer Engineering C° 1 


Nine Elms Ironworks, READING. 39 Victoria Street, LONDON, S.W.1 Filtration Plant in Gas Works ~ Treating 60,000 gallons of water per hou 


For Thermostatic, Automatic and Safety Control Systems consult 


MAGNETIC VALVE CO LID or... 











Fee 


(<-J-) ) |; 













“Staybrite 


EVERY FORM FOR 
TERY INDUSTRY 


% 


June - 











pce CEORCE RUSSELL & Co 


LEDWARD X% BECKETT, Lro. 


MAKERS OF NON-CLOGGING 


SPRAY NOZZLES 


FOR 
WATER COOLING GAS WASHING 
FEED HEATING QUENCHING 


AND 
OTHER PURPOSES 


PARLIAMENT MANSIONS, Telephone : ABBey 5429. 
ABBEY ORCHARD ST., LONDON, s.w.t. "8"? ""“ionoon 








REPTON 


ENGINEERING ZG 
COMPANY 


/ BULL MOTORS (enceturNere®) | | ure 
_IPSWICH ee 2 


es 


CONTROL 


Electric Cranes 
of e very type 


1@) (Ol am BD) 


Lou ighboroug h 
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CLUPETS| 


put 
new life 
into old oe 





PUT BACK THE “PULL” 


Sole Manufacturers : 
THE CLEWS PETERSEN PISTON 
RING & ENGINEERING CO. LTD. 


West Heath Works, Mili Lane, 
W. Hampstead, London, N.W.6. 












PiERERLES, 
HOSE _ 
REPAIRERS 7, 


CLUTCHES 


THE COIL oe Co., LTD., 
PHENIX WORKS, JOHNSTONE, 
SCOTLAND. 


























COUPLINGS = DETUNERS 


FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD. 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, 8:W.1: 
Telephone: Victoria 7752. 


AiichiitttAticRAALR Cte Ladi Lead 
SPS LG PIGSPASPASLOSI AS PPIIIVIVW 








o 


“When briquetted is equal in value 
to similar weight of high quality 
alloy iron. 


A saving of over 22/- per ton in 
casting costs can be demonstrated. 


THE 
PRESIDENT TOGGLE PRESS 


Is the secret (see issue, May 5, 1939). 


Write 
Wm. JOHNSON & SONS 


Canes) LTD., ARMLEY, LEEDS. 


xT wrvrYrew#weg?refe,?T TTT 
Nl att tl th th 


Canke Uhapmuan 


STEAM AND ELECTRIC 
DECK AUXILIARIES 








The Clarke, 
Chapman silent- 
running electric 
winch, illus- 
trated above, is 
one of our many 


specialities. 
Right, we show 


an electrically- 
driven windlass. 








% The double cylinder, 
diagonal steam winch, 
illustrated left, is de- 
signed to take up the 
minimum of deck space. 


* 

Above we show 

the Clarke, 
Chapman 

silent - running, 

Improved Cyclops Type 


Steam Winch, which 
exceptionally strong and substantial design, the result of over 
80 years’ specialisation in steam driven auxiliary machinery. 


is. of 





CLARKE, CHAPMAN & CO. LTD. 


. 29, Castlebar Road, Ealing, .W.5 


TELEGRAMS : CYCLOPS,. PHONE, LONDON 


TEMPORARY. LONDON. OFFICE. . 
TELEPHONES : PERIVALE 2254/5 











SPP PSP PSI PSP SPP GPP SPP PIES » 
wv 
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BOOKSELLERS TO THE 
New and Sapient. Technical 


113-125 Grerieas ae Ra. London, 
Open 9-6 (including Satu } 
Telephone : Gerrard 5660 (16 ting’ 


GIBBONS BROS., Ltd., DUD 


Teleg.: Gibbons, Lower Gornal. 

Tel.: 3141 D 

to ADMIRALTY and WAR 0 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Fur, 


‘OR AL!) NGINEERING 


a 
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Stop those arr leah; , 


“ f » ASBE! f 


Ua 
CEMt 

so reduce fuel consump 

THOMAS & BISHOP U1 _—. on 


_ 
HEMP GRUMM 
Millions Sold Ask for Sam 


A WITHINSHAW 
HELLIER STREET DUDLEY WOK 
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BRAITHWAIN 
PRESSED STEEL T 


BRAITHWAITE & CO. Encinzsns, 


22, KINGS NGS HOUSE, Pusat 
- Telephone : ‘elegrams : 


WHI 3993. 7 

















BRITISH “RE Al 
Manufactaring Co. Lid., SHEFF 
“Proprietors: EDGAR ALLEN & C0, 


Unit = Separator - 

























M.F iM. FURNA Hi 


GAS, OIL, COAL OR COKE FIRE 


MANCHESTER FURNACES (1934), 
Ashton New Road, MANCHESTER 


























BLACK SHEETS, for all pir 
poses ; deep pressing, vitreous 
enamelling, motor bodies, chassis 
~ frames, metal furniture, 
GALVANISED SHEETS, 











ete. 













* HOOPS 
SF ae GALVANISING, bt 


PMETAL WORK. Mh 
SMITH & MCLEAN LTD. 


179, W. GEORGE ST,. GLASGOW, 
Phone: Central 0442 
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SSINGS 


HESE PRESSINGS 


TRUE. HEMISPHERES 
COLD PRESSED LN 
“ONE” OPERATION. 
THEY ARE 30. INS. DIA. 
7 x PIN. THICK, 
ME ese AND LARGER PRESSINGS 


Egyqpeese 
i ARE MANUFACTURED BY 


met ERIAL BUILDINGS. SB KINGSWAY. W.C.2. Ii 
=U B awe OWE N | ae 
Newark Boiler Works, 


"AII0TT 5 60 C0 eames 








ie 








ACTURERS OF HIGH-CLASS BOILERS OF ALL TYPES 


VULCANIZERS, JACKETED PANS, CHEMICAL 
PLANT, HYDRO CASINGS, TANKS—RIVETED 
' OR WELDED, WASTE HEAT BOILERS, AIR 
RECEIVERS, STEAM SEPARATORS, REPAIR 
FIREBOXES, EXPANSION PIECES, ETC. 
| | WELDED AND FLANGED WORK A SPECIALITY 


ON ADMIRALTY LIST. CONTRACTORS TO H.M. GOVERNMENT, &c. 


Telegrams: “ ABBOTT, NEWARK 34.” Telephones : “ NEWARK 34,” CODES : “ A.B.C.” 4th and Sth Editions. “ Marconi International.” 


HAMWORTHY 


AIR COMPRESSORS 
PRESSURES UP TO 2 TONS/z’' 


RELIABLE, LOW PRIME COST and MAINTENANCE 
ENGINE, MOTOR, OR BELT-DRIVEN MACHINES 


Send your enquiries to: 


THE HAMWORTHY ENG’G. CO., LTD., POOLE, DORSET 


*Phone: POOLE 735 (3 Lines) *Grams: INVENTIONS, POOLE 








“ae WVVs Se SF See 











THE BRITISH SPECIALIST, ; (Grey ADMIRALTY WAR DEPT. AND COLONIAL LISTS 


HYDRA JLIC LEATH ERS 


EATHERS COM ee =O ALTRINCHAM EST. 50 YEARS 
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For Optimum Hardness 
and Strength 


NITRIDED 


NITRALLOY 


STEEL 
Particulars from— 
NITRALLOY LIMITED 
25, Taptonville aoe 


; Telegrams : 


Telephone : 
Nitralloy Sheffield 


60689 Sheffield 














ee cee 





THE SPRING SPECIALISTS 





CROCKATT-SIMPLEX 


FEED WATER FILTER 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


GLASGOW, S.I. 





CROCKATT-SIMPLEX 


TUBE BRUSHES 





UNIVERSAL LAR BOX 
SPANNERS. 


“alll 


An invaluable tool. 





KATT & SONS LTD. 











CLYDE CRANES 


For STEELWORKS, HARBOURS, 

SHIPYARDS At AND DOCKS, 

LEVEL LUFFING CRANES. 
GUARDING PATENTS.) 

















FELT WASHERS, STRIPS, 

——— PADS, PACKINGS, 

&c., for ail purposes 
DIBYCO LTD. 


STAR WORKS, BOSTON ST., SHEFFIELD 
Telephone : 20679 





STEAM DRIVEN 
GENERATING 
SETS 


SINGLE OR 
COMPOUND 








EASTON & JOHNSON L" 


TAUNTON. 


5—30 KW. 


TEL: 3146. 























For 


BEARING 
PROTECTION 












MIXERS & EDGE RUNNER 
GRINDING MILLS 





Smedley Bros. 


af 














BELPER, osnsystins 
FOR ALL PURPOSES. 
SCRIVEN 
MACHINE TOOLS 
SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 











AND-CASTING 


2 os. to 2 ewt. te Client's specification 

See our Adet., page 50, Jon = 
CHAS, $. MADAN & CO. 

ADHEA’ AL TRINCHAS. 














NITRIDING FURNACES 


NITRIDING 








AUN AA MHL 


“pallor Te 


LAYSTALL 


LAYSTALL ENGINEERING COMPANY LIMITED 


53,GREAT SUFFOLK STREET, 
LONDON, S.E.1. 





MAA 





CAA 








LIFTING MAGNE i 
CLUTCHES, CHUC 
MAGNETIC SEPARATO 

for all purposes =— sj 
48, HIGH STREET, ERDINGTO) 
: BIRMINGHAM, ENGLAND 











eee 
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ALLOTT BROS. — 
& LEIGH LT 























"Sear dea eg EO 
OODWIN * SONS (wus DIS: 


ese I 









* 2256 Stoke-on-Trent 





MECHANS LIMITED Mer ho: 
Engineers and Contractors, d Exc 
- on of Mini 


LONDON OFFICE : 
10, Princes Street, Westminster, S.W. 


See Illustrated Advertisement appearing 
fourth week. 





ei Soi a td alada al t 
: HIND-GRIFFITHS i 


: FURNACES LIMITED 
Rolfe Street, Smethwick, State. 


See our displayed advertisement 
JUNE 4 
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J. W. JACKMAN & CO., LTD, 


Vulean Works, MANCHESTER. 


Manufacturers of 


FOUNDRY PLANI 





















OF ALL TYPES — 


WILLFORD & CO. L” 


PARK HOUSE WORKS, SHEFFIELD 








GOODALL CLAYTON2C 
Gaal 
CONVEYING PLANTS, BUNKERS 
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PORTABLE GRAIN 
SCHARGING MACHINERY 


ese Mobile Grain Pneumatic Discharging Plants of 40 tons 

per hour capacity and the sets of Portable Conveyors, Pilers 

and Excavators were manufactured by us recently to the order 

of Ministry of Works and Planning for use at the numerous 
inland grain stores they have constructed. 


HENRY SIMON LTD. 


CHEADLE HEATH, STOCKPORT 























facil’ / 
fact 


You are “ facing 
facts’’ whenever 
you look at 
ACCURATE In- 
struments. They 
give precise readings .... . are 
completely reliable. That is why 
ACCURATE Instruments are to be 
found on the finest Industrial Plant 
and are used. by the three Services. 


: ¢ 
(“A CCURATE” 


Instrariments 





THE ACCURATE RECORDING INSTRUMENT CO 
WINDSOR HOUSE, 
46, VICTORIA STREET 
LONDON, S.W.| 











SPECIALISTS IN HIGH- 
CLASS MACHINE TOOLS 








Powerful and Massive Shafting 
Lathes up to 50 inch Centres 


Railway Wheel Lathes 
Crank Shaft Lathes 
Chuck Lathes 
Break | Lathes 
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WOOTTON BROS., LTD., FOR ELECT ~SIION 
COALVILLE, NEAR STEAM or HAMeatE 


ERS nag seg vy A 


“CLAY- WORKING § PLANT. 


General Millwrights 





JAC 


JOSEPH Adamson & Co.Ltd 











A.C. WICKMAN Ltd. ) 


Machine Tool Specialists 
COVENTRY 


eee 


NE TYNE 
See our Displayed Advertisement, June ny 











WEIGHBRIDGES AND 
WEIGHING MACHINES 


an & ~~ ASHWORTH a. 
































por. ae 
AUTOMATIC STOKERKS 


KD LANE WORK GALFi tawes 

















DAVIES % METCALFE L™ 


Injector Works, 
ROMILEY, near MANCHESTER. 


Specialise in 
INJECTORS and EJECTORS 
of all classes. 


























FIELDING & PLATT 
LTD. 
GLOUCESTER 
See our Displayed Advertisement 

JUNE 4 











» WILFRED ROBBINS 


LONDON OFFICE 








THE 
HYDRAULIC 


ENGINEERING 


* COMPANY LIMITED 











300 TON PRESS WITH PUMP 


Particulars on request 


WORKS AND HEAD OFFICE 


CHESTER 


TELEPHONE CHESTER 2087 


TELEPHONE WHITEHALL 9384 













POWER 
lifting 
up to 50 Te 















VINDEN 
Unb 
DERRICK CRAN: ° ee 
Wm. MORGAN « C0, 


EGIL 


NTON ENGINEERING W 


KILWINNING, SCOTLANI 








(Frrwthh $6 





SHAFTING “4c 






All sizes up to 6” diameter. 
Also PULLEYS, PLUMMER 
BLOCKS, AND OTHER 
TRANSMISSION EQUIPMENT 
HY. CROWTHER & SONS LTD. 
CLECKHEATON YORKS. 
‘Phone: Cleckheaton 444. 










WAR 
ie At 
es 


i 











Gatvamusmme & Consravoriomwar Ino! 
s0eaes ASH AND BON, LTD. 








% 


TANKS 


Rea Street South, BIRMINGHAM. 














MODERN WHEEL DRIVE LTD. 
15, DARTMOUTH ST., LONDON, 8.W1. 


OIL-OPERATED REVERSING 







S.L.M. PATENTED 





TRAFALGAR: HOUSE 
WATERLOO PLACE 















FOR 





VICTORY 






OVER 
Waste or Coat 





a Bo 
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2 
ECT SRTOR Doubles slrrage 


ca - 
Ff 
A | - ! 
Let usshow you witheut obligation 
aa™ how we Weald plan your ooerddle 


2 a RAGE j,GLOVER &Sons Ltd. 
. E> 39/43 Groton Road, London, S.W.18 


ff UMPHREYS 


Pv it eee 


{TL eter = 
WPRESSURE AND 
VACUUM GAUGES 

bis 











IMBRELL WRIGHT 


NEY ST BIRMI GHA M4 


Mice OUR DISPLAYED ADVERTISEMENT 
: MAY 14 


ERCHANGEABLE 
FL TYPE 


HOLDERS 2@& J 











On AIR 
ministry 
APPROVED 
bj hi List we 
VAP LARGE PRODUCTION | 941699/29 
& GOOD DELIVERIES 7 


JOHN MEERLOO 
& SONS 


KINGSTON-ON- THAMES 








‘fvapigor) 
“ACHINE TOOLS 
WARD 4,. HERBERT LTO 


MARSHALL, FLEMING 





6 Le MOTHERWELL 

















for our 





sy 


Owing to the vastly increased demand 


‘‘p.1.C.” SLIDE RULES 


and 


DRAWING INSTRUMENTS 


we find it necessary to announce that, 
for the time being, we are only able to 
accept orders where the instruments are 
required for work of National Importance. 
All orders will be dealt with in rotation 
where possible. 











A. G. THORNTON, Ltd. 


4, GARTSIDE STREET 
(late of Paragen Works) 


MANCHESTER, 3 











eevceceocese 


J.CERBER Ce: i 


ft WEMB ILEY 





OF “LIN: N rx: roe 
SEE DISPLAYED ADVERTISEMENTS 








Wlustrated “Advertisement, June 18th 
GLENIFFER ENGINES LTD. 








, Anniesiand, GLASGOW. 








MORRIS 
BOILERS 


rtMorris Ltd Loughborough 











\y‘ OFFER A WIDE RANGE 
OF TYPES & CAPACITIES 

MODERN EQUIPMENT FOR 
THE BALING OF SCRAP 
METALS, SWARF, WASTE TINS, 
AND THE LIKE. EXCEPTIONAL 
EXPERIENCE IN DESIGN AND 
MANUFACTURE ENSURE 


RELIABILITY & EFFICIENCY 
UNDER ARDUOUS WORKING 
CONDITIONS. 


ASK FOR CATALOGUE 
No. 35 — 


ALL TYPES 
SUPERHEATERS 'O® Alt Tyr 
T. SUGDEN, LTD. 
ST. MARGARETS ROAD, 
ALTRINCHAM, CHESHIRE 
See Advt. — “Engineer” — June 4 




















INCE FORGE Co., WIGAN 
Thos. W. Ward, Led. (Proprietors) 
Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined 
to 20 Tons. 








BROTHERHOOD 
STEAM 


TURBINES 


PETER BROTHERHOOD ito. : 
PETERBOROUGH : 
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BRADLEY & CRAVEN, LTD 












No. B.3} 
Geared Press 
of 75 Tons 
Pressure. 


Fully descriptive literature: 
gladly forwarded on the receipt 
of your name and address,” 





























CRANKSHAFTS 


MACHINED COMPLETE 


®@ All types of forgings 
@ All special steels in stock 


STRINGER & Co. ouePneLD) L 4 
Wincobank Steél Works, SHEFFIELD 


| HANDLING My EQUIPMENT | 
Wey 
Beate ET @ LD iden 1. 














ABR: 
A or) Wega 
m4 NON-FERROUS > 
4 CASTINGS § : = 


(UP TO 12 TONS)? 


of PHOSPHOR BRONZE 

MANGANESE BRONZE 

ALUMINIUM & GUNMETAL 
& 


*BIRSO’ High Tensile 


ALUMINIUM 













We are also makers of Chillcast Rods and 
Tubes, Centrifugally Case Worm Wheel 
Propellers and Precision 





Fully approved by sanbetiy @ AED... 


T.M.BIRKETT 


& SONS LTD 
HANLEY - STAFFS 






PIERCY LIMITED, OLDBURY, Nr. BIRMINGHAM 


D 





Uv 
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! | You don't take a 
| Hammer fo break 
| an Eggshell 


' ,..meither would you use the Cutanit tool you bought for machining steel to 
machine plastics. But there is another Cutanit tool in another grade of Cutanit that 
will exactly suit any job’of machining you have to carry through. Aluminium, soft or 
hard Brass, Cupro Nickel, Cast Bronze, Copper, Marble, Slate, Plastics, Wood, or 
any other material,.ferrous or non-ferrous, metallic or non-metallic-——- we can supply a 
Cutanit tool that will help you to get the best out of your machine tools. With 
Cutanit Cemented Carbides it is possible to achieve the best cutting conditions for 
every material, whether it is tough or hard or abrasive. 


If you are not familiar with the use of Cemented 
Carbides, “CUTANIT SERVICE”, the 

acknowledged guide to their application will 
certainly interest you. We shall be happy to send 
you a copy free on request. 


wax BRAND CEMENTED CARBIDES 
The Hardest & Strongest Tools for 100! uses. 


WILLIAM JESSOP & SONS, LTD., Brightside Works, Sheffield. 


Write to Department “D” 
or J. J. SAVILLE & CO. LTD., Triumph Steel Works, Sheffield. 


Cutanit Development Service. 





@ The accompanying illustration shows a 
machine for bending plates up to 27ft. 
in length, and is fitted with every 
modern improvement, 
including indicators to 


facilitate quick production 








BWA OOD) tHree row 


PLATE BENDING MACHINE 


& Apply for full particulars 
JOSHUA BiGWOOD € SON LTD WOLVERHAMPTON 
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alisladale cranes 


Craven Bros. Crane Division itd L 





« Ba fe al 


STURDIGEAL 


speed increasing or reducing uni! 
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‘ Telephone: ARDROSSAN 91 i -. 6 aa sie 
Telegrams: JOINTING ARDROSSAN ee  ? ’ Yee nb 6 
METALLIC DISC VALVES 
















METALLIC DISC VALVES. 
Multiplex dead-lift and flexible gies. 
For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suite 
able for specific conditions. 


RUGATED METAL JOINT RINGS. 
| Made of Brass, Copper, Cupro-Nickel, 
_ Monel Metal, Steel, etc. 

Of any size and shape 

For steam, water, oil and other pipe 
| jointings. : 


OLID METAL JOINT RINGS. 

_ Made of Soft Copper, Soft Iron, Mild 
Steel, Monel Metal, etc. 

Of any size, thickness and section, plain 
or serrated. 

For Locomotive, Diesel and aero en- 
gines, hydraulic plant, etc., and for 
superheated steam joints. 


CYLINDER-HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 
Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 
Of best quality. Specially suitable for 
use in conjunction with Corrugated . 
Metal Joint Rings. 






























SLOTTED DISC VALVES: 
_ _Hoerbiger and other types. 
‘For air compressors and pumps. 
Of Heat-treated Steels, special -alloy 
Steels, and other Metals to suit specific 
conditions. 































FLEXIBLE DIAPHRAGMS. 
= regulating valves, reducing valves, 


Made of all suitable Metals and to any 
design. 





SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 







FIBROUS METALLIC PACKING. 
Of special quality. Suitable for high 
temperatures and pressures. 
Adaptable to any size of stuffing-box. 
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SOLID DRAWN, perfectly 
shaped toothed Gear Section 
in lengths— drawn to very 
fine limits—plus or minus °0005 
FOR INSTRUMENTS, 
METERS AND OTHER 


MECHANISMS 
COLD DRAWN SECTIONS in 
Steel, Mild Steel, Brass, Nickel 

and Alloys. 
SECTIONS not illustrated 
may be in regular 
production. 
Other Sections undertaken and 
drawn to your exact limits. 














in BRASS, STEEL, 
PHOSPHOR BRONZE, 
NICKEL, ALLOY, 
ALUMINIUM, ete. 


JOHN RIGBY & SONS LTD. MANUFACTURERS OF 
LOW MOOR SALFORD, 3 CLECKHEATON IRON, STEEL & BRASS 


GRAMS: WIRE, LOW MOOR, BRADFORD WIRE, MANCHESTER rawro.ns, ccscxmeaton WIRE FOR ALL PURPOSES 
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TAYLOR & CHALLEN C2 °S'Siinu™ 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones : Central 5672-3-4 Telegrams: DERWENT, BIRMINGHAM e Telephone : Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen’s House, Victoria Embankment, $.W.! 


TURBO 


COMPRESSORS: BLOWERS 


For 


ane 
gas 


SPECIAL 
FEATURES 
LOW SURGING PCINT. 


12000 CU. FT. TURBO COMPRESSOR FOR A LARGE YORKSHIRE COLLIERY gga i 


Separate cooling of each 
By individual stage. 
x ing cooling water jackets. 


AND COMPANY LIMITED 


BOLTON  wonem. = ENGLAND 








JUNE 
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A typical, Capstan 
supplied to 

The) Grand Union 
Canal Co. 


STOTHERT & PITT 


LTD. BATH ENG. 


Telephone Ne. : 2277 (§ lines) Telegrams : Stothert, Bath 


LONDON OFFICE : 38, VICTORIA STREET, S.W.! 
Telephone Ne.: ABBey 1911 (3 lines) Telegrams : Stothert, Sowest, London 


THE CB) METAL SAWING MACHINES 


THE FRONT CUTTING MACHINE CUTS THE SHORTEST WAY 


FOR METAL SECTIONS :— 


Bars, Ingots, Rails, 
Joists, Channels, 
Angles, etc. 


CUTTING TIMES 


3in. dia. M.S.Bar .. ... ... 30Seconds | 
6in. dia. M.S. Bar ... ...... 70 Seconds | 
% BH. Rall 0c... >... 1. 2 Miinwtes 8 
12 x 6 Joist... 

24x 7} Joist ... ... ... ... 2 Minutes 
UNDER USUAL WORKING CONDITIONS 


OUR No. 2 MACHINE, 26in.—28in. DIA. SAW, four Cutting Speeds, Gearbox or Oil Pressure Feed 


CLIFTON & BAIRD LTD., Wonrxs; Johnstone, SCOTLAND 


THE OLDEST AND ONLY FIRM SPECIALISING IN METAL SAWING MACHINES IN BRITAIN 
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JOHN STIRK & SONS LTD. HALIFAX 


THE PIONEER PLANER PEOPLE PHONE : 9236. 
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FREDERICK PARKER LTD., Viaduct Works, Catherine St. (Extension 4), LENCESTER. scicesren 2029s c+ ina 


LONDON OFFICE & DEPOT: (EXTENSION 4, NORTH CIRCULAR ROAD, STONEBRIDGE PARK, N,W.10. "PHONE: WILLESDEN 6007 & 6926. 
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Wherever quality can 
ensure efficiency, safety 
vand reliability you’ may 
expect to find’ B.B.A. 
‘PRODUCTS 
BELTING 


™, Machinery Belting for Driving and 


‘Gonveying. 
_ - Eniiless Belts for Britishy*American 
_ and Gontinental Maghine Tools. 


MINTEX 
Brake ant, Clutch Linings for afl 
Industrial Machinery and Road . 
Vehicles. 


<> ASBESTOS 
~ Yarns, Cloths, Tapes & Lagging. 
BRITISH BELTING s ASBESTOS LTD ee iocines. 


_ I 
Cleckhea ele (ola 4. hire ¢ Dm or \ 


n PY TENCE PROVE 


“HOUME, ‘CONNERSVILLE 
LAEVE AIR.BLOWERS 


Embodying the positive dis- 
placement principle, these 
machines are unequalled for 
this duty, as they deliver a 
pre-determined weight of air 
without surges or pulsations 
even’ if slagging conditions 
temporarily cause increased 
resistance. 


Robustly built, they require 
the minimum of attention, 
whilst the comparatively low 
speed and absence of internal 
parts in contact give high 
efficiency, absolute reliability, 
low maintenance costs and 
long life. 








Also at 21, Bennett's Hill, Birmingham, 2 
Phone: Midland 6830, Grams : “Biprodeng, Birmingham” 


“HOLMES 


SS 
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AN AIR OPERATED: 


is solving many 
an output problem 


Here is 
Size Ol 
in two 
different 
forms 




















types and sizes 
made by :— 


rs 
C 
CAMBORNE - 


Phone : Camborne 2275 (4 lines). Grams : “ Airdrill-Camborn 










and there is 
wide range of 
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LEVEL LUFFING CRANE 


ELECTRIC OVERHEAD CRANE 








ELECTRIC TRANSPORTER CRANE 


Cranes of all types 


STEAM BREAKDOWN CRANE 


Se er aatk, indeed de Lacon 


STEAM AND ELECTRIC 
FLOATING CRANES 


CANTILEVER CRANES 
SETTING 
(TITAN) CRANES 
GOLIATH CRANES 
OVERHEAD CRANES 
LEVEL LUFFING 


TRAVELLING A 

FIXED JIB CRANES 
TRANSPORTER CRANES 
CRANES FOR LOADING 
& UNLOADING COAL, 
IRON ORE, Etc., Etc. 


HYDRAULIC CRANES 
AND MACHINERY 





DOCK CAPSTANS OF 
EVERY TYPE AND 
CAPACITY 

SHUNTING CAPSTANS 

SLIPWAY EQUIPMENT 

ary dd AND 

WAGON TURNTABLES 

LOCOMOTIVE AND 
WAGON TRAVERSERS 

TIPPING TURNTABLES 

BRIDGE OPERATING 

MACHINERY 

PENSTOCKS AND PEN- 
STOCK OPERATING 
MACHINERY 

WINCHES AND HAUL- 
AGE MACHINERY 

SHEERLEGS 

wee men AND FAIR- 


ARTICU 





FLOATING CRANE 





LATED LOCO, TURNTABLE WITH 
VACUUM ENGINE DRIVE 





OTALL’ 











COWANS SHELDON & CO. LTD., 


CARLISLE, ENGLAND 


: 16, GWENDOLEN AVE. PUTNEY, S.W.15 
Phone: Putney 5 ESTABLISHED IN 1846 | 
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NIAGARA 


The high standard of all-round efficiency which has 
popularised the NIAGARA Sereen is due to the com- 
bination of approved engincering principles, first-class 
workmanship, materials of the best quality, and a 


thorough understanding of the duty and conditions 
under which the machine must operate continuously. 
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In designing high-speed Vibratory Screens a complete 
knowledge of the various stresses developed is essential. 
Whilst controlled vibration can be usefully employed 
for many purp ive vibration causes destruc- 


tion. The Dikidiss doce not embody complications or 
parts of sp 


The design of the NIAGARA Screen is the result of cone 
centration upon the highest possible efficiency of grading 
obtainable. Therefore USE A NIAGARA FOR SCREENING, 


OTALLY ENCLOSED ya teo8 ie sb 
a oe ae > NIAGARA SCREENS (C+ Britain) Lita. 
: Straysfield Works, Clay Hill, Enfield, Middx. 


GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES 


Established 1880 


Telephone : 
BEDFORD 2490 
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GRAFTON GRANES Ld. Bedford 


HYLAND HYDRAULIC (Of) PUMPS 
Also HYDRAULIC 
CONTROL 
VALVES 


See Di Adet, 
June 1 issue, 











NL 


UNIVERSAL Peel Waten, 
EXCAVATOR | sore Sener 


NEWTON CHAMBERS £ COLTD - THORNCLIFFE - N° SHEFFIELD ona 
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Telegraphic Address: @igpyaun 
“ Lifting, Leicester" 


Preeeeeeeeeneneremenens 


CRANES 


STEAM, ELECTRIC, 
or OIL-ENGINED 
CRANES, 
FIXED, RAIL WHEEL, 
ROAD WHEEL, or 
HAF SII -~dy CATERPILLAR 
i Se Sige ora ; MOUNTED 
:. Meter, for all duties, : 
She ive rail Please send ua 


: rrent by : 
* cable, live vail, or : 
trolley pole. : wise. 


LEW. hyprauuc 
CONTROL VALVES 


hydraulic valves waste energy and incur high maintenance. 
The L-E.H. spring-loaded drop mitre valve will remain tight for 
long periods. 
The valve is balanced so that even on the highest pressures the 
effort to operate it is only that needed to overcome the load on 
the spring. 
The body is of forged steel ; stainless steel spindles and seats give 
long life without trouble, are rapidly withdrawn and stripped for 
inspection and maintenance, as shown in the upper illustration. 


Send for our booklet on Hydraulic Valves, No. 104/37 


The lower illustration showea single acting valve : 
double acting valves can also be supplied. 


E LEE Ce Same 
ENGINE ING 

D HYDRAULIC 
Co.Ltd.RODLEY,LEEDS #7. 


TELEPHONE: PUDSEY 2859 
TELEGRAMS : PUMPS, RODLEY 
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PECIALISTS 


TateSN CAA BENT Us TT NCASKSMINTATZA Bre Lae 
Aluminium Alloys-also 
assembly of such 


+ 


1 sheet-meta 
4 
i ¢ 
\ s \ 
\ : 
\ ; 


FISHER €& LUDLOW LTD, 


KZa Stieet pIRMARtEeL@n@rclaan 
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The use of Induced Draft permits the burning 
of low-grade fuels. Considerable savings can be 
effected in this way and increased boiler efficiency. 

Fans are of robust construction, and each one is 
designed to give most efficient results in connec- 
tion with the particular requirements in question, 


Musgrave 


ASTOR HOUSE, ALDWYCH, LONDON, W.C.2. 
Belfast, Cardiff, Manchester, Glasgow, Bristol. 


Overseas Agents: 
THE DRYDEN ENGINEERING CO., LTD., Box 815, JOHANNESBURG. 
DIXON & MIDDLEDITCH SOC. CON., Calle Sarmiento 470, BUENOS AIRES. 
Mr. REGINALD AITKEN, 424, Tower Street, ara Building, KINGSTON. 
EAST AFRICAN INDUSTRIAL EQUIPMENT CO., LTD., P.O, Box §1, KISUMU. 


South Africa : 
$. America : 


Jamaica : 
Kenya Colony: 


WECIALISTS IN TAN DESIGN G CONSTRUCTION 








CTEEL COMPANY SCOTLAy 


37, RENFIELD“’STREET, GLASGOW... 


“ 











Manufacturers of ternal 


MILD STEEL PLATES AND SECTIONS over a wide range for 
Ship, Boller, Bridge Bullding and other construction purposes. 


BOILER PLATES. Ordinary and High Tensile, 


SPECIAL STEELS. High Elastic Limit Steel, ‘“‘ Martinel’’ Steel with 
high elastic limit, High Tensile Nickeland other Alloy Steels. 


“RESTELCO” HIGH TENSILE CORROSION RESIST 
STEEL. — 

COPPER BEARING CORROSION RESISTING STEEL. 
C.B.S, Brand. 


STEEL CASTINGS. Stern Frames, Propeller Brackets, Rudd 
etc., and Engine Castings. gions 


TYRES for Locomotives, Carriages and Wagons to the require 
ments of Home and Colonial Rallways. 


Bright Steel Shafting and Turned Bars to very fine limits. 








BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 





Leonard-Themestatic 


OT & COLD WATER MIXING VALVES 
hold the temperature steady 


By means of a quick-acting 


thermostat the Leonard- 
Thermostatic hot and cold 
water Mixing Valve delivers 
blended water from hot and 
cold water and keeps it at a 
steady temperature in spite 
of pressure or temperature 
fluctuations in the supplies. 
The Leonard-Thermostatic 
Valve will only deliver water 
at the temperature for which 
it has been set. Leonard- 
Thermostatic Valves save 
water, “save heat, save 
installation costs. They 
avoid. damage of goods. 


Specify 
Leonard-Thermostatic 
hot and cold water mixing valves 
for process work 


ELLER & CO,LTD 
Mi erm 8 = 
61'1561 





GLOBE AND GATE 
VALVES 


In iron or steel, 
with gunmetal, 
or nickel alloy 
_ working parts. 
Smaller sizes with: 
gunmetal body. 


For all duties and 
pressures 

screwed or 
flanged. 


Britisn Steam 


| Sagar ng Srecacries Lro., 
Wharf Street, LEICESTER 


? 





THE ENGINEER 


JUNE 25, 10G% jonz 














PHOSPHOR BRONZE 
ALUMINIUM BRONZE MANGANESE 
BRONZE IN CASTINGS AND INGOTS 
ne a PHOSPHOR TIN AND COPPER 
meee ee ’ ANTI-FRICTION — FRICTION METALS 
CUPRO MANGANESE - CUPRO SILICON 


BILLINGTON & NEWTON LTD 
7308 & 7308 fee on Tree LONGPORT-STAFFS © so.oiSipore 


GUNMETAL 


2 On Admiralty : 
> War Office & : 











- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 


DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, Ge. 
— The — 
CLYDE STRUCTURAL IRON CO., 


LIMITED, 
CLYDESIDE IRON WORKS, Scotstoun, GLASGOW. 














During these days of maximum effort on every production line 
Scott motors are not only “going to it” but “staying at it.” 
Proved reliability, trouble-free running, perfect design and 


_ workmanship Every size from 4 H.P. to 250 B.H.P. 
Weare now in a position to despatch ex stock 3-phase squirrel cage motors up to 25 B.H.P. 


Scott motors 


HUGH J. SCOTT (Borst) LTD. 
BELFAST, NORTHERN IRELA 
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BALL "DIS 'C MULTI 


Suitable for all 
classesofmachine C.L U TC. HE 


Tools and machinery 

Drives ---- 

Embody most modern developments in Clutch Design, 
particularly Compact, Highly Sensitive and provide Positive 
and Certain Engagement and Disengagement without Drag. 
Operation is by hardened Balls on lightly loaded surfaces. 
No Levers or Pins. No Noise. Perfectly Smooth Control 
of Drive at all speeds. . Simple Adjustment, Long Trouble-. 


Free Life. Standard Sizes to 


meet all requirements. 
(ENGINEERS) iT 


saan 
Thornbury BRADFOR! 
Telegrams CROFTER 


Telephone 11980-/2 lines 
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RELT mouldings are avail- 

able in a wide range of 

different degrees of resili- 

ence. RELT may be as hard as ebonite or as 
soft as sponge rubber. The secret is partly 
in the forming of the felt inner core, partly 
in the composition of the rubber mix or 
rubber substitute forming the outer ‘‘ corral,”’ 
and partly in the control of the final moulding 
operation. So the manufacture of a RELT 
moulding is a threefold process. And the 
resulting moulding can be hard, rigid, pliable, 
pliant, soft, resilient, spongy— in fact it can 
be just what your particular application 
calls for it to be. 


pon ENQUIRIES FOR ‘‘RELT’’ 


MOULDINGS TO EMPIRE RUBBER CO., 
PLEASE INDICATE EXACTLY WHAT THE 
COMPONENT HAS TO DO. 


EMPIRE RUBBER CO. | FEL 
DUR ‘t - REDFORDSHILE nid! 


deteececlionn Phone DUNSTABLE 533 emus: ESB eases Phone: BURY 876 amessceeee 
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RILEY ixvvsrrias STOKERS 

















The Riley Industrial The main advantages 

Stoker has proved very are :— 

successful for furnace 1. Maintains a steady tem. 
perature at desired level, 


work. The stoker is giving increased output 


up to 30%, coupled with 
improved quality of 
product. 


2. Control of atmosphere, 
oxidising or reducing 
atmosphere as required. 


made in three sizes to 
burn a maximum of 
500 Ibs., 700 Ibs. and 
1,000 Ibs. of coal respec- 


tively and can be applied 
. . 3. Fuel economy. 
to industrial furnaces 


4. Elimination of excessive 
discharge of fumes into 
the workshop. 


for ingot heating, billet 










heating or melting. 
sais Riley Industrial Stokers firing a Metallurgical Furnace. 


RILEY STOKER CO. Irn. 


NINETEEN WOBURN PLACE : LONDON, W.C.1. 

















These operating costs K 
€ 


are far too high... 


why didn’t we install 


FRICTION 
LININGS 


INSIST ON FERODO LININGS FOR BRAKE EFFICIENCY 
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Tongsman in an Indian War Fac- 
tory cools himself at a stand pipe 
conveying a forced draught. (Crown 
Copyright epensés wid 


y, AIRSCREW MAN COOLERS 

} are particularly suitable for 

occasional ventilation of corners 

where a permanent installation 

y: Pr 

are provided to comply 

with regulations, and power is 

conveyed by a light flexible cable 
from nearest switch-socket. 





Keep the Foundry man cool... 


and production will look after itself. General 
ventilation is not enough to cool the workers in 
the “hot spots.” Airscrew Man Coolers draw 
in large volumes of cool air and distribute it 
just where it is needed most. Men are kept 
cool while they work, no need to stop and cool 
before a forced draught Stand Pipe. Airscrew 
Man Coolers are robustly made, completely 
portable, and fitted with the famous Airscrew 
Precision Fan Impellers, fully effective up to 
60ft. Prices are moderate and running cost low. 
In two sizes, 18” and 24” diameters. For fuller 
details send for folder E/6/F.101. 


AIRSCREW 
FAN SYSTEMS 


THE AIRSCREW CO., Led., Grosvenor Gardens House, Westminster, LONDON, a 
Telephone—Victoria 4527-8. 


Telegrams—Airscrew, Sowest, Lond: 
48176 





sQuiduaN 


ELECTRIC ARC wELpDING 














Murex 


Murex supply a wide range of ARC Welding Equip- 
ments, including engine-driven, motor-driven and 
transformer types, together with a complete range 
of Welding Accessories. Full particulars of all 
these, along with technical advice, sent on request. 





PORTABLE SELF-CONTAINED TRANSFORMER 
For Two Operators. 
Oil-cooled transformer — 32 
kVA. welding rating and 22-4 
kVA. continuous rating, com- 
plying with B.S.S. No. 638- 
Welding capacity to each 
welder 15/250 amps. at 80 
volts or 160 amps. at 100 volts. 
Complete with two 4in. flush 

pattern ammeters. 








DIESEL-ENGINE DRIVEN 
For One Operator. 

A Diesel engine, developing 
27 h.p. at 1500 r.p.m., drives 
one 9 kW. “B.P.F.” Murex 
generator in single carcass. 
Output variable by field control 
from 15/300 amps. at 30 volts, 
rising to approximately 70 volts 
on open circuit. No separate 
resistance, reactance or exciter 
is required. 








PORTABLE MOTOR GENERATOR SET 
For One Operator. 
Equipments in this range have 
current outputs from 15/800 
amps. Ample power is pro- 
vided for root penetration, and 
rapid voltage recovery ensures 
an easily controlled stable arc- 
The single point adjustment 
automatically provides the 
correct characteristic for each 

current. 





Particulars of work to be undertaken and power supply. available 


should be given when asking for particulars of equipment. Mee at 


MUREX WELDING PROCESSES LTD. 


WALTHAM CROSS, HERTS 





Telephone : Waltham Cross 3636 
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Builders 

















NORTH BRITISH LOCOMOTIVE CO., LTD., GLASGOW j= 
of all types of LOCOMOTIVES 


ee ee | 
40 Locomotives, fully assembled, shipped to New Zealand in the latter half of 1939 


4-8-2 TYPE MIXED TRAFFIC LOCOMOTIVE ror tHE New ZEALAND GOVERNMENT RAILWAYS 


Cylinders (2) 18 in. dia. x 26 in. stroke. Coupled Wheels 4 ft. 6in. dia. Tank Capacity 4000 gallons Coal Capacity 6 tons 
Heating Surfaces 1469-0 sq. ft. Superheater Surfaces 283-0 sq. ft. Grate Area 39-0 sq. ft. 
Total Weight in Working Order, Engine 68-65 tons. Tender 40-35 tons. Weight per Coupled Axle 11-5 tons 


Tractive Force 85% B.P. = 26,520 Ibs. 














42 Porament 





LONDON ENGINEERS | ny once _ NOTTINGHAM WHITEMALL 5931-2 
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BUDENBERG | oneggtgmalesian | ( 
n 





The Mercury-in-Steel Distance Thermometer _illus- 
trated can be supplied for any temperature between 
—20°F. and + 1200°F. for either surface or flush 


eee, OV © eres. mounting. | 
“mec, Te i ron teagan We manufacture a complete range of Mercury-in- 








| PUMP UNIT LTD. 


25 COPTIC St., LONDON, W.C.1 
MUSEUM 7460 


SELF - CONTAINED UNIT 


Hydraulic Pumps 


ONE AND TWO STAGE TYPES 
LOW AND HIGH PRESSURES 


Steel and Vapour Dial Thermometers and Mercury- 1 
in-Steel Recording Thermometers. 


MONK METAL WINDOW C?° 
sieeime 18 Purpose, Made: Window BUDENBERG GAUGE CO. LTD. 
BIRMINGHAM, I5 BROADHEATH NEAR MANCHESTER [ff = 























Jone 25, 1943 THE ENGINEER 53 








-Another great power statin" 


hea Bet 


The picture shows the interior 
of a Power Station somewhere in 
Britain. 


ALL HIGH PRESSURE STEAM 
PIPES SUPPLIED AND. ERECTED 
BY AITON & CO. 


| OPERATING STEAM CONDITIONS 
| 625 Ibs. per sq. inch, 850° Fahrenheit. 





HOPKINSONS' 


Valves and Safety 
Boiler Mountings 


Leaky steam valves, wasting 
heat and fuel, are harmful to 
the national effort as well as to 
the efficiency of your plant. 








More than ever before 
it pays to install 
HOPKINSONS’ 
Yalves and Mountings. 


The relatively higher 
initial cost of a “Hopkinson” 
valve is easily repaid by 
its long, trouble-free service, 

Sa ci freedom from leakage, and 
ce - Mae reduction of maintenance costs. 


HOPKINSONS LIMITED- HUDDERSFIELD 


London Office: 34 Norfolk-Street, Strand, W.C.2 
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WINGE 


AT WAR ~ 











WINGET LIMITED 


ROCHESTER * KENT * ENGLAND a! 
Telephone : Strood 7276 (4 lines) 


r 





Engineers and Concrete 
Machinery Manufacturers 


Telegrams : Wingetism, Rochester 
























- HEBDEN BRIDGE . 





STURDY SHAPING MACHINES 


OF NEW & IMPROVED 


DESIGN 


otters and 
averse Head 


See catalogue for 
further details. 


wing 


SHAPERS Ltd. 
YORKS 











WRITE FOR nC AL APPLICA 


te ™ 
MICANIT 
COMPANY ike 


WALTHAMSTOW vei La 


LIM 


E& INSULATORS 
ITED 


LONDON €E.17 





JOHN DORE... 


& COMPANY 













every class o} 


Manufacturers of WE L a EF D 


Copperwork 


for ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ete Bei’ 
31-39, HIGH STREET, BROMLEY-BY-BOW, ! LONDON, £3 














Precision Built 
for Durability 


HYATT 
holler poasingt 


“QUALITY” 


Ball Beanings 


















KOTAMETER} 


PRECISION FLOWMETERS 


Rotameters are precision instrument 
giving continuous and direct readings 
the rate of flow of any gas or | oro 
apipe. Accuracy of flow ings is vi 
important in many processes for manufac 
turing Explosives, Acids, Oils, Compressed 
Gases ; also for gas welding, flow and leal- 
+ testing of fittings, performance testing 
engines and compressors. Rotameters 
cannot wear out or deteriorate. Complete 
absence of friction ensures lasting accuracy. 
British made throughout. Our Folder 
R.M. 120/1 E may had on request 


ROTAMETER MANUFACTURING Co.l 
VALE WORKS, Vale Road, PORTSLADE. 


Rosse, Porte 
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INDEX TO ADVERTISEMENTS 


PAGE PAGE, PAGE 
Ltd. 31 | Clarksons 56 | Firth-Vickers Stainless Steels, 
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SCRAPER to the specific requirements of 
our customers 


LOADING Mak 


MC:L and REPETITION LTD. 
Pool Lane -Langley-Birmingham. 
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Portable Power Units engined by DORMAN stand up to 
gruelling tests under exacting conditions in all parts of the 
world. All DORMAN DIESEL Engines have chrome- 
hardened cylinder bores to ensure maximum resistance to 
wear. Types available for every industrial purpose, from 2 
to 6 cylinders to deliver 15 to 97 B.H.P. 1,000 R.P.M. 


ORMANS«: 


3s ee eee —lUUCOrlC OO UU lUL hlUcrlhlUrlmTlLU SelUltC 


W, H, DORMAN & CO, LTD., STAFFORD. Established 1870, Telephone; 
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AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 





ESTABLISHED 1807 


FULLER,HORSEY 
SONS and CASSELL 


Special 


SALE AND VALUATION 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


MICHAEL FARADAY 
AND PARTNERS 
(Bat. 1896) 
Surveyors, Valuers 
and Auctioneers 
of 
IRON & STEEL WORKS, 
COAL & IRONSTONE MINES, 
ENGINEERING WORKS, 
OIL REFINERIES, 


CHEMICAL WORKS... etc. 
for 
WARCOMPENSATION &DAM- 


AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 


HENRY BUTCHER 
co. 
Addeemeanl Surveyors 
and Valuers 





Specialising in the 
SALE & VALUATION 


of 
ENGINEERING & ALLIED WORKS 
PLANT AND MACHINERY 


_—_ 





10, BILLITER SQUARE, | MORTGAGE, INVESTMENT 
LONDON, E.C.3 (PUBLIC ISSUE) PURPOSES, 73, Goeneney Lane, London 
Telephone- - - - ROYAL 4361 etc. . 
AND AT 40, Brook Street, and at 16a, The Promenade 
Grosvenor Square, London, W.1| Hale Lane, Edgware, Middx. 
38, GEORGE V. AVENUE, PINNER, MIDDX. HOLBORN 8411 ik oe 
Talepbone : Pinner 628 Felsotobee Baa ile c0ge apd $606. EDGWARE $121 {3 lines) 
FOR SALE FOR SALE FOR SALE 





BOILERS FOR SALE 





ONE Lr ery BOILER, 30ft. by 9ft. 6in., 
for 180 Ib. 


TWO DITTO, each 30ft. by 9ft., for 160 lb. w.p. 

ONE DITTO, 28ft. by 8ft. 2in., for 165 Ib. w.p. 

ONE BABCOCK BOILER, C.T.M. Type, 
40,000 Ib. evap., 210 Ib. w. P. complete with 
Green’s Superim: Tri-tube Economiser, 
and Draught Fans and Superheater. 

TWO BABCOCK BOILERS, Type, each 

14,000 Ib. evap., 200 Ib. Fa rs underfed 
Stokers, Superheater and Green’s Economiser. 

ONE 100 H.P. LOCO. TYPE BOILER, by 


Ruston, 24ft. long, barrel 5ft. dia., cap. 
4500 Ib., 250 Ib. w-p. 


GEORGE COHEN, SONS 


AND ©0., LTD., 
WOOD LANE, LONDON, W.12, and 
STANNINGLEY, near LEEDS. 








B°=a ** MATRIX ” 81-PIECE SLIP GAUGES, 
condition, suitable workshop ; £35. 

> VINCENT, 108, Bransbourne Read, Bromley, 

Kent. P6124 a 


| Dig sy Ae Hie Long by 5ft. Di 
made for » working pressure of 100 ib; 
an evaporation 


in., with 
pe oe hour. Complete with 
ee ae AL CO 
shies, near Birmingham (Tel 


THO* W. WARD LTD. 


TWO Direct-tube MARINE TYPE BOILERS, 
oe 8ft. 6in., w.p. 100 Ib. 
barrel 5ft. 


9ft. Zin. overall, 
ae 3in., w.p. 160 Ib. 
CAL BOILER, 6ft. by 2ft. 6in., w-p. 
UNUSED RECEIVERS, 4ft. by ift. 6in., w-.p. 


200 Ib. 
ED RECEIVERS, 3ft. Sin. by ift. 1tin., 


UNUS: 
w.p. 160 Ib. 
WINCH, cy. iy dia. by 
6in. a drum 22in. dia. by 20in. wide, 


LITTLE DAVID ¥ FACE CONVEYOR Gutcle. 
100 eproot Moe te D.C 


FOR . 7/5, 10/7, and 14/10 H.E. 
ae Immediate delivery. 
ite for “ Albion ” Catalogue. 
Sheffield. 


"Grams, bine 
*Phone, 26311 (15 lines). 
ALBION WORKS, SHEFFIELD. 











iT Pg IN FEB...... 

Is that when you wont your ; done ? 
BOOK Now! Who wants 70ft. dia.? 
Goes dirt cheap. ~* # Horizontal 

complete rquhart -burning 

and Feed Tank and Chimney. On 

site £150.—ESERIN ACKS), Ltd., 
7, Great Castle Street, W.1 (LANgham 2914). 





F° SALE, LEVELS, THEODOLITES. 
DRAWING INSTRUMENTS, SECOND-HAND 
CLARKSONS, 338, High Holborn, W.C.1. 

(Opposite Gray’s Inn Road.) Ex 


Spencer - Bonecourt 








W. WARD LTD. 


All-geared VERTICAL 
table w.s. 49in. py 
a 


THO* 


No. 3 _ ** Cincinnati’ 
MILLING MAC NINE ; 
13}in.; 16 speeds, 16 feeds ; 

single ‘pulley drive. 
ic oy Model 1B VERTICAL MILLING 

ACHINE; table w.s. 18in. by 7in., with 
equipment 400/440 volts, 
3-phase, 50 cycles 
New ‘* Trident ? Model V.O. VERTICAL MILL- 
ING MACHINE with electrical equipment for 
400/440 volts, 3-phase, 50 cycles. 
Brown ’ VER’ 


for 


No..1 ** TICAL MILL- 
ING MACHINE: tabl@ w.s. 32in. vey 6Hin.; 
come drive, largest cone l4in, dia . by 


Sin. 
No. 3 Decker * Type VERTICAL MILLING 
MACHINE; table w.s. 27$in. by 10}in., 
3-step cone drive. 
2lin. centtes 8.S. and S.C. LATHE on 17ft. 6in. 
straight vee bed (Boye and Emmes); apron 
type saddle tee slotted, 3tin. dia. hollow 


pene motor drive, "20 H.P., 440 volts 
8tin. centres Tank Variable-speed HEAD LATHE 
on 10ft. flat gap bed, Bn ai8.CS admit 


approx. 5ft. 6in. between centres; f. and L 
pulley drive. 
centres BE. and §.C. LATHE on 
tt vee bed (Hendey), itin. dia. hollow 


sone drive. 


9in. 


spindle, Aste 
Wagner ”’ 8 COLD SAW, to 
take up SS aaa 24in. blades, arranged 


ve. 
We are authorised dealers under Licence No. 151 
from the Ministry ot Supply. 
Write for ‘* Albion ’’ Catalogue. 
*Grams, Forward, Sheffield. 
hone, 26311 (15 lines). 
TELD. 


’P 
ALBION WORKS, SHEFF 


tows! — er 
edevancs 


OWER-OPERATED Bar Bending Machine, 
gg for —_ drive. Capecity, idim, 

by fin, fiat bars rive by worm and worm 
heel ; fitted with adjustable automatic knogk- 

23 cw. 

ag for 


“ 





clute 
LUMN Hydraulic Press, upstroke 
44in. by 17tin.; between col 
day. 60in.; ram, 8in. t 45 cwt. 
ik D. Grooving Press, 2in. 
5in. centre to back, " distanes table to ram 
6in., table 13in. 7in., * fly-wheel 24in. by 4in., 
ith elu or large bodies only from 
12in. d 
Guttering Machine, length 
of dies 


7ft. Gin., rack and pinion operated, 
Fp atts front and back folding wing. Weight 


CF Press Brake, capacit; 
Sort, Bh ber ies by Rees stroke 2fin., wid 
frame 12in., fiy-wheel 


Seis” by 7 clutch. Weight 94 tons. 
MACHINE "sora NEW AND USED, 
Of Every Description. Attractive Prices. 


(Machine Tool Control Licence No. 172.) 


F, J. EDWARDS, Ltp., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : EUSton 4681 (12 lines). 





TAFFA ”’ ht GRINDER, 16in. Ps. ! 2in. 


query 4 H.P. motor.—C.8., Ltd., 
Staffa Works, .. 10 LEY 3678). 9933 a 





*“ QTAFFA © : SDitn, Bends WD, TUBE and 





Patent Waste Heat Boilers 
32, Farringdon Street, London, ECA. 


Bends up to 2in. cold. 


*PHONE 98 STAINES. 


-kW Browett STEAM SET, 220 Vo. D.C. 
60-kW Allen CRUDE OIL SET, 


220 vo. D.C. 

LOCO. BOILER, about 7000 Ib. evapora- 
tion; LANCASHIRE BOILER, 30ft. by 7ft. 6in., 
100 lb.; COC BOILER, 4ft., 
100 Ib.; WAS HEAT BOILER (1939), 
3000 Ib., 1201b.  w.p.; two COAL 
PULVERISERS, by 


% 


LEOPOLD FARMR 
& SONS 


AUCTIONEERS, VALUE 
AND SURVEYORS 


Sales by Auction and Valuation; 
PLANT AND MACHINER 


46, GRESHAM ST., LOND¢ 
Telephone: KELvin 2411 (5 lines) 





MISCELLANEOUS 


Din ts ONE-WEEK SHORTHAND is 
te twelve two-hour Log el ons, 

in stamps for first lesson to E. J., 92, g 
Russell Street, London, W.C.1. 9834 
























Pew -WAR DEVELOPMENT.—A GROUP 
WORKS in South Wales and the Mid 
employing some 00 people, with 
capacity over a wide range, medium engineer 
spell i drawing-office, skilled in design 
—,. ae and fixtures, large toolm 
large range of capstans up to 
va “automatics, planers, eee 
vertical millers, centre lathes wing 
30in.,. borers, &e., with a highly “killed 
work to fine } 
















Designers 
Discussions gladly arra) 
vided.—Address, 9741, 











RSs RINGS, BANDS, WASHEI 
SHE A oma Sone for Jointing: 6 

“| Fou —Apply, 

OuCARD” ands and SON, Ld., 7 

Street, S.E.16. Poi 











jon, Wood 


ractors’ 
W.12 rel. SHEpherds Bush 2070). 





FOR IMMEDIATE HIRE. 
A ng sey Chalmers, 24 H.P., Pneu- 





i-Ton Roller and }-Yd. Scraper if required. 
Ta) 
PILE D ler and Ya, Be Btcel Frame, 2Ton 


eo an Boiler and Winch. CON- 


POWER RAMMERS.—Johnson Balanced, with 














Sera TOOLS with ‘* TREFOLEX,” 
ea Cutting Lubricant. 4 
e3 


gaa elite, © i 
anti r p 
Vv. CcO., Ltd., Tradi 

near Postypridd, Glamosgemthive. | : 


9752 1 








i METAL Sabe yoo WOR 
WOULD LIKE CONSID. TRODUCE 
nigh aa a ag RA, Auk 

ven any proposa 

business, diy ie Bos BH, elo 
Aldwych House, ‘Loaden 98821 
























WORD “ELEKTRON ” is the 
k of 


Trade Mar! Magnesium 
wae J Limited, and indicates ole 
cachasvely by, penaiarame ilove suv 

through their sole aistributen. 
ee chemi 
es rom 
duced by them or a rated. of 
registered users of the trade k. 








Issued by MAGNESIUM ELEKTRON, 
Limited, Abbey House, Baker Street, 




































Immediate deter tA, » Staffa Works, 
E.10 (LEY 3678). 9982 a 






















CRANES.— Pe oa 10 cwt. London, N.W.1. 
WINCHES “ore = # to 2 tons Electric and 
RS. — Ingersoll-Rand Petrol- 9935 1 
5 Dienst and Petrol-driven, 8in. to 
&e. &e.. A for full list. 7E gAN SUPPLY REGULAR QUANTITE 
Bod rt E10 (LEYiowteee 67” | corroN N No. | | RCO pelle TF 
gees x | nguiries to. WILS N and CO., li BR 
Woollen Mill, Aahton-onder now 1 
‘ 
MISCELLANEOUS and t 
ee Railway Switches & Crossing The 
D ERS, with London Office and Staff, TURNTABLES WATER CRANES, TAN} save 
are PREPARED to PRO- BRIDGES, and ROOFS. 
VINCIAL M in London, and Boa ROUNDLY COMP MPANY, Ltd, Newport, M BEA 
Home Counties, sehety with a view post-war Victoria Street, 8.W.1. 
work.—Address, 9946, The Engineer Office. particu 
~~ | HARPER, PHILLIPS, LTD§ i=: 
A mT RS Se Grmspy. 8 
APRONS, inc. tax (post, 1s.).— " a very 
Write fe for list, hich includes Gloves. Gusib. damagt 
GUARD, a 8a, Lyttelton Road, N.2 S recover 
SPinedeed 2325/6 P6LIS I 
TO 10 TONS. GREEN LOAM oR Die §=LUB) 
j i |. 2750 SHIPS’ PROPELLERS (Made and Sold) for the 
HIGH-SPEED STEEL re —f inns 
a" "Sia BAXTER’S KNAPPING-MOTION throus 
econ and lub 
LAYSTALL ENGINEERING company, ua..| STONE BREAKERS *"* 
53, Great Suffolk Street, 8.E.1. ’ ARE 60% MORE VALUE. a 
W. H. BAXTER, Ltd., an after ti 
are DESIROUS E Printed in Great Britain for the Proprietos 
TING into TOUCH with an G 10 and HAI 
9 CONCERN who are | yg } 2 0 Hepat build, R hy ye London, E. “6. 1 A. pu) Yyol 
Design Machines Trade. | lished weekly by AR NALD oan 
tip t — oa at 2 after the war.— THe ENGINEER one. Essex 
Write Box ZB.841, Denegy'yy 8-4. Mpay hae, Parish of St. Clement Danes, i 
London, aes of Middlesex. 
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Photograph of guarded 
UE track-work in B.H. rails 
S laid out on one of our 
erecting platforms, 
prior to delivery. 












NE CONSULTATIONS 
COST NOTHING. 
Ask us to send an 
expert Railway Engi- 
neer to discuss your 
problems with you. 





SPECIALISTS since 1840 
in the entire design, 


manufacture and instal- 





lation of Railways for 
Collieries, 
Makers of 


Points, Crossings and 


Factories, 







Docks, etc. 


all Accessories. 


* 


rom It will pay you to have the benefit of Summerson’s 
7 expert technical skill, and the advantage of their 


si unrivalled experience in the planning and construction 


us of any Railway Sidings you may have in prospect. 



















ure 









save money, and, above all, 


ACCESSIBLE, and a mechanic of average ability can do the work in 
aivery short time. Under an order from the Ministry of Supply, 
J damaged or worn bearings must be remetalled or salvaged for the 


) recovery of the gunmetal and tin. 


after the first week’s working. 





BROOM & WADE LIMITED 


BEARI NGS. Watch for the slightest sign of wear in the bearings, 
particularly the big ends. Take up the wear by adiustment without 
Dp delay and the same bearings will give exemplary service for a long 

time to come. ALL “BROOMWADE” COMPRESSORS ARE MOST 


Dat LU BRICATION. Always use the grade of oi! recommended 
for the Compressor. Change the oil every(300 to 500 hours at most, 
according to conditions of working. For maximum economy, change 
the oil even more frequently and reclaim the lubricant by filtering 
through a‘high-class filter. Remove impurities from the crankcase 
and lubricating system with cleaning cloths, NOT cotton waste, which 
may leave threads behind. ,Clean the Compressor filter and refill 
with the proper grade of oil. If the machine is new, change the oil 


HAND THIS ADVERTISEMENT TO 
YOUR MAINTENANCE STAFF 


ATTENTION 
* PLEASE ! 


“BROOMWADE” AIR COMPRESSORS AND PNEUMATIC TOOLS are working many more hours 
now than in times of peace. They require extra care and attention to avoid breakdown and to reduce wear 
and tear. The supply of spare parts means labour and materials which could be used on direct production. 
The following suggestions are put forward to enable users to obtain maximum 
to MAINTAIN PRODUCTION AT THE HIGHEST POSSIBLE LEVEL. 


VALVES & VALVE SEATS. Clean vaives and valve 
seatings every month. With “BROOMWADE” accessibility, this 
operation is extremely simple. Neglect may lead to overheating, 
which causes distortion of the valve plates, leakage, overloading and 
irreparable damage to the valve parts and seats. To test delivery 
valves, charge the air receiver and shut down the Compressor. Lift 
the suction valves by means of the hand valve lifting gear or the air 


governor, and any leakage will be 


% 





dibl 





HIGH WYCOMBE 


port. When replacing the valve covers DO NOT OVERTIGHTEN 
the delivery valve holding-down screws, as this would distort the seats. 





BUCKS 


reliability, to 


through the open suction 









PHONE: 1630 


MW 
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INDUSTRIAL 
GEARING 


In the Moss Gear range of units, 
engineers have at their disposal a 
complete group of gear units for 
every transmission purpose. All 
gears are accurately generated and 
guaranteed for silence, and all joints 
are absolutely oil tight. Moss Gears’ 
long experience and specialised 
knowledge of gear cutting ensure 
the fact that every gear unit 
despatched from the works is perfect 
for the job it is designed to do. 


CROWN WORKS: TYBURN -BIRMINGHAM 24: 
PHONE - ERDINCTON 1661:2-3°4 “GRAMS: MOSGEAR BHAM- 
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